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Abstract
It is argued that the greater a user perceives him/herself to be vicariously in character or is able to
empathize with other characters/humans, the more they have a sense of being connected to a mediated environment. The term coined to describe this sense of user engagement is “vicariously there”.
In this article we provide a framework of vicarious and empathic experience in mediated environments and review previous work and their measures. Focusing on three-dimensional interactive mediated environments (IME: digital games, virtual reality, virtual environments, etc.), we describe
on-going research towards the development of ways to reason about the extent to which users feel a
sense of engagement with, or connection to, characters or users. Limitations of this work are identified and future research directions towards an unobtrusive and continuous method are discussed.

1 Introduction
Irrespective of whether mediated via video
phone/conferencing, the Internet or threedimensional interactive mediated environments
(IME e.g. digital games, virtual reality, virtual environments), a natural and powerful way to convey
information is through or with humans or virtual/synthetic characters. By communicating in this
way we can convey meaning and trust through emotions and behaviour. Furthermore, it is argued that
as merging and emerging ubiquitous computing,
media, technological artefacts and products pervade
our work, leisure, travel and living environments it
is anticipated that this natural form of mediated
communication (through and with humans and characters) will become more widespread. However,
there is a distinct lack of methodologies to inform
analysis
and
design
of
human/characterhuman/character mediated interaction (HC-HCMI)
from work in human-computer interaction (HCI)
and limitations in definitions of the experiential
concept of presence commonly referred to as a sense
of “being there”.
To bridge this gap, our research is working towards the development of ways to reason about users’ sense of connection to humans and characters in
mediated environments. In response to the inadequacy of the concept of presence and limitations of
work in HCI, a framework of experience – i.e. three

Vs: voyeuristic, visceral, vicarious – informed from
filmmaking (Boorstin 1995) has been developed to
provide a way to reason about experience that is
induced or evoked in, or witnessed by users of IMEs
(Marsh 2001, 2002, 2003a). More recently, key publications in HCI have adopted the three Vs framework to inform experiential analysis and design of
products and technological devices (e.g. Norman
2004; McCarthy and Wright 2004). However, our
work aims to hold true to Boorstin’s (1995) analysis
from a filmmaking perspective. This article will
focus on the vicarious experience1 – to imaginatively experience something through another person,
being or object – and describe ways to reason about
the vicarious experience.
As illustrated in figure 1, vicarious experience
from mediated environments is derived from undertaking various pursuits. For example, navigation and
exploration (e.g. transfer of spatial knowledge), and
the manipulation of artefacts. These are identified as
primary or fundamental vicarious experiences that
can occur with or without the involvement of characters and share similarities with the concept of
1

“1a. That takes or supplies the place of another thing or person;
substituted instead of the proper thing or person.” “4d. Experienced imaginatively through another person or agency.” (OED
1989); “1a: serving instead of someone or something else.” “3:
experienced or realized through imaginative or sympathetic participation in the experience of another” (Merriam-Webster’s online).

“telepresence” - the sense of acting vicariously in
remote or hazardous locations (e.g. outer space,
deep sea diving). More sophisticated vicarious experiences come from humans (e.g. video
phones/link) and virtual or synthetically generated
characters (e.g. IMEs) transferred through action,
gestures, vocal and facial expressions. While this
type of vicarious experience has long been associated with other visual media (e.g. theatre, cinema
and television) through interpretation of, and identifying and empathizing with characters such as the
protagonist, HC-HCMI provide users with the opportunity to communicate, interact and empathize
with other humans or characters. Hence, it is argued
that the vicarious experience is a link, connection or
mediator between a user and mediated environment.
The term coined to describe this sense of user engagement is “vicariously there”. This paper describes on-going work focusing on vicarious and
empathic experience in three-dimensional interactive mediated environments (IME: digital games,
virtual reality, virtual environment, etc.) as described next.
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Figure 1: Framework of vicarious experience in
mediated environments: navigation and exploration and artifact manipulation (that occur with or
without the involvement of character), and empathy

1.1 Vicarious and empathic experience
in IMEs
With increasing technological and artistic innovations, the vicarious and empathic experience in
IMEs has become more complex through the development of character. Uniquely, IMEs provide users
with the opportunity to assume the role of anybody
or anything they wish, and to interact in scenarios
(through either a first or third person perspective)
within environments and with other characters in a
non-linear narrative manner. So as well as interpretation of, and identifying and empathizing with
characters through spectatorship as in theatre, cinema and television, users in IMEs can do the same
with their own character and with other characters.
It is argued that vicarious and empathic experience can occur in three ways. Firstly, the greater a

user perceives him/herself to be vicariously in character acting in a three-dimensional interactive mediated environment the stronger the connection or link
between user and IME. Secondly, other characters’
behaviour (actions, gestures, facial and vocal expressions, etc.) tells us something about their feelings, emotions and persona, and just how much a
user can read these indicates the degree to which
they empathize with other characters. Thirdly, other
characters’ responses to a user’s/character’s behaviour not only acknowledges their existence but also
reflects the empathy they have for us. This further
strengthens the link between user and IME. The
stronger the link, the greater a user feels to be vicariously connected or vicariously there with other
users and characters.

2 Previous work
Research on empathy from numerous fields of study
is beginning to attract increased attention. For example, work linking cognitive science and phenomenology identify empathy as one of the fundamental aspects of consciousness itself (e.g. being
and self awareness):
“One’s consciousness of oneself as an embodied
individual in the world is founded on empathy –
on one’s empathic cognition with others, and
other’s empathic cognition of oneself.” Thompson (2001:2)
In many areas of computer-mediated communication there has recently been a spate of workshops
and call for papers (e.g. British HCI 2004, AAMAS
2004, etc.) addressing the ‘moderate research literature on empathy’ (Preece and Ghozati 2001). Previous work on vicarious and empathic experience includes that on virtual characters in digital media
(Laurel 1993; Murray 1997), in “on-line communities” (e.g. listservs, bulletin boards) using textual
communication (e.g. words, use of capitalization)
(Preece 1999; Preece and Ghozati 2001), Picard’s
(1997) work on “Affective Computing” where computers react to our emotions, the construction of
“believable characters” to aid in studies of bullying
of young people in schools (Woods et al. 2003) and
studies of virtual characters in mediated environments (Marsh 2001, 2005a).
Increasing support can be found linking empathy
to presence. For example, Sas and O’Hare (2003)
look for correlations between presence and empathy.
Additionally, in “The Cyborg's Dilemma”, Biocca
(1997) highlights similar philosophies to those of
Thompson (2001) (as emphasised in the quotation
above) by turning to Zillman (1991) to link embodiment to presence saying that “observers of the
physical or mediated body read emotional states,

intentions, and personality traits by an empathic
simulation of them.” However, as mentioned, there
are limitations with the concept of a sense of presence because current definitions largely restrict arguments to real-time “instant by instant” experience
of “being there”. This makes it difficult to consider
empathic and vicarious experience beyond the instantaneous that occurs in unfolding situational and
episodic events.
Past work on empathy and its measures from
psychology informing our research includes: Davis
(1994), Eisenberg and Miller (1987), Ickes (1993,
1997), Levenson and Ruef (1992), Zhon, Valiente
and Eisenberg (2003). (See the last two for informed
reviews). According to Levenson and Ruef (1992),
empathy comes in three forms. “Cognitive empathy”
is to know what someone is feeling, but does not
automatically imply kindness (e.g. a torturer can
know how you feel and intensify the pain). “Compassionate empathy” is responding kindly to someone, for example, comforting (i.e. consoling, reassuring, etc.). Thirdly, “emotional empathy” is to
know what a person is feeling (i.e. similar to cognitive empathy) but also, to feel what that person is
feeling. Empathy may be transferred through actions, stories/anecdotes or facial expressions. The
more one person feels what another is feeling the
higher the degree or accuracy of “emotional information being transmitted”. The term “empathic accuracy” (e.g. Ickles 1993; 1997) was coined to describe this.
It is argued that these three types of empathy can
occur in IMEs. However, because we control a
character, slight differences to these can be identified. These variations can be best placed into the
three previously described categories:
1. with our own character: the extent to which a user
perceives him/herself to be vicariously in character
2. our readings of other characters’/users’ behaviour
(e.g. actions, gestures, facial and vocal expressions)
tell us something about their feelings, emotions and
persona: the more a user feels these, the more empathy they have for the other character
3. other characters responses to a user’s/character’s
behaviour:
i.
acknowledges our existence
ii. reflects the empathy they have for us
In an attempt to capture the vicarious experience
in interactive mediated environments, this article
will focus on firstly, the transfer of emotions and
traits to users and secondly, users’ empathy from
interacting with their own character and other characters within a mediated environment, as discussed
below.

3
Capturing vicarious and empathic experience in IMEs
Zhon, Valiente and Eisenberg (2003) identify four
ways to measure empathy. Firstly, self-report using
questionnaires or picture-stories, secondly otherreport from teachers, parents or peers, thirdly, coding of individuals’ facial, gestural and vocal indices,
and fourthly, physiological measures such as heart
rate and skin conductance.
It is argued that, irrespective of the method, the
evaluation of experience in IMEs should be ideally
carried out using techniques that are both unobtrusive to users and continuous. Firstly, unobtrusive
techniques allow users to continue to pursue their
activities and experience the mediated or gaming
environment while disruptive interaction can interrupt or break users’ encounters (Marsh 2003b). Secondly, although some design aspects and genres of
IMEs allow for asynchronous interaction, in general
they are continuous time-based interactive systems
(Smith, Duke and Massink 1999). Hence user’s
emotions fluctuate in response to situational and
episodic events. Therefore, it is argued that evaluation or assessment techniques should be continuous
and unobtrusive. However, until such a method is
developed, it is necessary to make some compromises.
For example, techniques that attempt to assess
user’s feelings of a sense of “presence” in a virtual
environment include, getting users to verbalize either a sense of “presence” or “breaks in presence”
(Slater and Steed 2000) and having users continuously reposition a sliding potentiometer to reflect
their sense of “presence” (IJsselsteijn et al. 1997).
While these techniques are continuous, they are
problematic because of the requirement of the user
to divide their attention between the mediated experience and the operation of the slider or keep in
mind the verbalization. Hence, the data collection
methods (i.e. slider, verbalization) may confound
the actual thing that we are trying to measure or
detect (i.e. presence, experience or breaks).
Alternative schemes that are continuous and do
not require the user to perform any additional operations are for example, objective physiological measures such as, alpha brain waves (using an electroencephalograph: EEG), skin resistance or temperature
and heart rate. Correlations between physiological
data and events within a mediated environment provide a means of assessing design and experience
(Meehan et al. 2001). However, besides the potentially high costs, it is questionable whether the
probes and sensors attached to a user are disruptive
or encumbering.

The approaches developed for use in our pilot
studies and described next are self-report methods,
one using a vicarious empathic matrix questionnaire
and the other using web-based sliders. This work
builds on the literature review provided by Levenson and Ruef (1992). They describe one approach
developed for use during marriage guidance counselling sessions. The idea is an attempt to identify
couples’ relationship and communication difficulties. In it, one half of the couple (the listener) views
a video recording of their spouse (the talker) and
rates the spouse’s (the talker) feelings and emotions.
The spouse (the talker) then views the video recording and rates what they believe to be their own
feelings, moods and emotions expressed during the
recording. That is, their feelings at the time when
the video was shot. The correlation between the
couples’ rating (i.e. between talker and listener) then
provides an indication of the accuracy of “the emotional information being transmitted” between the
talker and listener. The higher the correlation, the
higher the accuracy of “emotional information”
“transmitted” from one person to another; the term
they use to describe this is “empathic accuracy”
(Ickles 1993; 1997).
In interactive mediated environments however, it
is not feasible to ask a virtual character of their own
feelings to provide correlation data. One option
could be to ask the designer or developer to rate the
virtual character’s emotion, moods and traits. However, this is open to bias and inaccuracies as they
could see or read things into their artistic creations
that others don’t. To overcome these drawbacks, a
method was devised whereby users were firstly
asked to rate their own virtual characters’ or other
characters’ emotions and traits and secondly, rate
their own emotions and traits. This method was utilised in the questionnaire-based matrix approach as
described next and also, building on this work, in
the web-based approach as described in section 3.2.

3.1 Questionnaire-based approach
The correlation between the matrices provides a
measure of empathy between a user and their character. The higher the correlation between the two
matrices, then the greater the empathic accuracy. A
weak correlation between the two may point to a
weak attachment or lack of engagement between
user and character. Furthermore, if a mediated environment does not provide appropriate experiences
for which it was originally designed then it may
have been unsuccessful. That is, if the mediated
environment’s main objective is to provide training
within a typical combat scenario then we would
expect experiences associated with that scenario to
be induced in users. For example, feeling scared and
tense should be induced in users as opposed to say

feeling relaxed and happy. Leaving aside the case of
users with a disposition that will never allow them
to feel these, if users do not experience these or have
other feelings uncharacteristic of the scenario then
either they have reached a high threshold through
prior exposure or the mediated environment or scenario is inadequately designed.
3.1.1 Method
The questionnaire matrix approach has been used in
several pilot studies with different gaming genres
(e.g. role-playing, first-person shooter). See Marsh
2001, 2005a. The matrix consisted of adjective pairings that were altered slightly according to user and
genre. For example, the following pairings were
used with teenagers and young male adults at a
computer games club: confident-unconfident, relaxed-tense, calm-angry, happy-sad, strong-weak,
brave-cowardly, cheerful-serious, assertive-timid.
These were designed to illustrate the extent to which
emotions, feelings and personality traits could be
induced in users. Pairings were obtained following
observation of, and interviews with players.
The matrix was administered following an IME
encounter and data obtained by initially posing the
questions: “…in a moment I’m going to ask you for
words to describe your character”, then, for each
adjective pairing: “…would you say that your character [user’s identified character inserted here]
was”…“confident” or “unconfident”, etc. Questioning in this way continued until all emotions/traits
were identified and rated. Next, users were asked to
rate their own feelings while controlling their character using the second matrix. As mentioned, the
correlation between this matrix and the matrix describing their character’s emotions/traits provides a
measure of empathy between the two.
3.1.2 Findings
Using the matrix provided a way to reason about the
extent to which users empathise or take-on emotions
and traits of their character and other characters. For
example, in a pilot study with children in a roleplaying environment, empathic match with their
characters for all users ranged between 56% and
100%. In contrast, the empathic match with the antagonist for all users was comparatively smaller
from 11% to 67%. So data demonstrates that the
method can distinguish between protagonist and
antagonist.
Probably the most serious limitation of the matrix questionnaire was its inability to detect variations in emotions, feelings or experience between
adjectives during the unfolding of a mediated encounter. For example, many users wanted to select
both the happy-sad pairings to reflect their experience over the unfolding scenario. Although continu-

ous assessment methods such as sliders, dials and
verbalizations get round this problem, as mentioned
they require users to divide their attention between
the mediated experience and the data collection
technique being used, thus disrupting what is being
measured (i.e. experience).
The seven-point adjective pair scales were in
fact + or – 3 and included a mid-point neutral option, making it difficult to provide correlations between user’s ratings for themselves and their characters. Because adjective pairs are used, one has to
decide whether to utilise a neutral option. Pilot studies have investigated using and omitting a neutral
option and have found advantages and disadvantages with both. For example, its inclusion provides
users with a way to opt out and its exclusion forces
users to choose between pairs that may not accurately reflect the user’s experience. Another limitation of the matrix questionnaire is that the results
might have been tainted by users providing socially
desirable responses. For example, male teenagers
and young adults in one study were less likely to
admit to feeling unconfident, weak, cowardly or
timid.
Another disadvantage was the limited set of
questionnaire items might not have necessarily reflected a user’s IME encounter within the vicarious/empathic matrix. Therefore, future research
should work towards identifying an appropriate
number of items that can adequately capture the
vicarious and empathic experiences. One approach
and source for future work to overcome this limitation is George Kelly’s (1955) Personal Construct
Psychology.

3.2 Web-based approach
The web-based approach was devised to be as unobtrusive as possible to user’s gaming encounters and
its simplicity allows for multiple measures to be
taken of a user’s encounter. It builds on knowledge
gained from studies using the questionnaire matrix
and is an attempt to overcome some of its limitations. Six seven-point scales (from low ‘1’ to high
‘7’) were used: confident, calm, strong, happy,
brave, serious.
It was administered in the same way as the questionnaire-based approach by asking users to rate
themselves and their character, but in contrast to
adjective pairings, ratings are taken along just one
scale. This allowed for simple correlations between
user and character to be taken. Furthermore, the
minimized web page with movable sliders for each
scale was displayed on the desktop next to the study
gaming environment (described next) at all times.
This provided the opportunity for users to switch
with ease between game play and web-rating page.

3.2.1 Study method
Five subjects (three females and two males) volunteered to take part in the study. The gaming environment used was Doom III. One male complained
of feeling dizzy and so was unable to complete the
study. Of the remaining subjects, only one had experience with this game. The subjects various age
ranges were: 18-22, 23-27, 28-32 and 38-42.
The game play used in the study consisted of
two parts with each part reaching a natural conclusion. This provided an appropriate opportunity to
get users to rate their own and their character’s emotions without disrupting the user’s game play. The
first part is best described as an introduction to the
game’s features, narrative and characters, including
the character that the subject controls (i.e. marine).
The introduction part was achieved by ingeniously
interspersing non-linear narrative (subject interacts
with environment) with linear narrative filmic-like
techniques (game controls narrative and subject becomes a spectator). The second part was predominately non-linear with subjects’ main objectives
being to locate the whereabouts of a scientist and
then fight with zombie-like characters.
Before game play began, subjects rated their
feelings for use as baseline measures. All responses
were given using the web-based sliders. Following
each part of the game subjects were asked to rate
their own feelings and the feelings of the character
that they controlled (i.e. marine), as follows. Subjects played the first part of the game and then rated
how they felt on the scales. Next, users rated how
they believed the character that they controlled (marine) felt during the first part of the game. Users
then played the second part of the game and following its completion, rated how they felt during the
second part of the game. Finally, users rated how
they believed the character (marine) that they controlled felt during the second part of the game. Following each rating, all scales were reset to their
minimum value. The overall time to complete the
study ranged from twenty nine to thirty eight minutes (32.25 mean, 4.03 SD).
3.2.2 Results
Subjects had no problems understanding and providing responses for all scales with the exception of the
scale “strong”, with all subjects asking for a clearer
description. Dropping the scale “strong” increased
the correlation for all subjects for the second part.
Baseline measures of subjects’ feelings taken before
game play had began differed from their response
for both the first and second parts suggesting all
subjects were affected by game play.
As shown in table 1, for the first part of the game
there were no or low correlations between all sub-

jects and their characters and high correlation following the second part.
Table 1: Correlations (Spearman’s rho) between
subjects and characters
subject:
first
part
second
part

1

2

3

4

-0.288

0.361

-0.5

-0.296

0.737

0.824

0.725

0.726

3.2.3 Discussion
The high correlations between subject and their
character for the second part suggest that as the
game unfolds the empathic match or accuracy increases. While we acknowledge the low subject
number of this preliminary study, the high correlations suggest a good case for continuation of the
research.
All ratings were taken after each part had
reached its natural conclusion on completion of an
objective. At this point the game fades to black and
then displays a static screen waiting for the users
input to begin the next objective. This provided an
appropriate opportunity to get users to rate their own
and their character’s emotions without disrupting
the user’s game play.
The web-based method is not continuous and so
cannot detect variations in emotions, feelings or
experience and link these directly to situational and
episodic events. However, the simplicity and ease of
use of the web-based sliders ensured that users made
several ratings and these sets of responses were efficiently carried out. The seven-point scale meant
responses were provided along just one scale and so
allowed for simple correlations between user and
character to be made.
In an attempt to overcome difficulties of users
providing socially desirable responses, wherever
possible scales were chosen to hide less desirable
responses. Finally, while the small number of scales
increases the efficiency of the user’s responses, the
number of scales may not be enough to adequately
or accurately reflect user’s vicarious and empathic
experience.

4 Future Work
Initially, future work will explore further the webbased approach to capture vicarious and empathic
experience with users, their characters and with
other characters in mediated environments.
In the longer term, the goal of the research described herein is to develop experiential assessment
techniques that are unobtrusive and thus allow users
to pursue their activities and continue to experience

a mediated or gaming environment In addition, this
technique should allow assessment to be carried out
continuously so that fluctuations in user experience
occurring from situational and episodic events can
be captured. One approach that we are pursing involves the capture and query of user behaviour (e.g.
gestures, directional and angular movement, mouse
and keyboard events) with and within mediated environments contained in a database termed “immersidata” (Shahabi 2003). Already we have utilised the
“immersidata” to detect breaks in user experience
(Marsh et al. 2005b) and now we are working towards capturing the actual experience that is induced and evoked in, or witnessed by users.
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