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With the increasing sophistication of mobile computing, a growing interest has been paid to locative
media that aim at providing immersive experiences. Location aware narratives are a particular kind of
locative media that aim at ‘‘telling stories that unfold in real space’’. This paper presents a study that
aimed at assessing an underlying hypothesis of location-aware narratives: that the coupling between
the physical space and the narrative will result in increased levels of immersion in the narrative.
Forty-five individuals experienced a location-aware video narrative in three locations: (a) the original
location that contains physical cues from the narrative world, (b) a different location that yet portrays
a similar atmosphere, and (c) a location that contains neither physical cues nor a similar atmosphere. Sig-
nificant differences were found in users’ experiences with the narrative in terms of immersion in the story
and mental imagery, but not with regard to feelings of presence, emotional involvement or the memorability
of story elements. We reflect on these findings and the implications for the design of location-aware
narratives and highlight questions for further research.

� 2012 British Informatics Society Limited. All rights reserved.
1. Introduction

With the increasing sophistication of mobile computing, a
growing interest has been paid to locative media that aim at
providing immersive experiences. Location aware narratives are a
particular kind of locative media that aim at ‘‘telling stories that
unfold in real space’’ (Rueb, 2008). As an example, in the Media
Portrait of Liberties (Nisi et al., 2008), we developed a set of histor-
ically inspired video stories, shot and experienced at particular
locations in the inner city of Dublin that bear significance for each
story. GPS and custom-made maps were used to guide participants
through the stories.

An assumption underlying the design of location aware narra-
tives is that the coupling between the physical space and the nar-
rative will result in increased levels of immersion in the narrative.
At these magical moments as Reid et al. (2005) call them, ‘‘the
senses are heightened to the coincidence of the event and it feels
almost supernatural, as if events in the virtual world have some-
how moved across into the physical world’’.

Researchers have eagerly opted to take advantage of this
phenomenon and qualitative evidence for its existence has been
repeatedly reported. Ballagas et al. (2008) in their evaluation of
REXplorer, a location-based game set in the Medieval city of
Regensburg, found that incorporating real world landmarks into
atics Society Limited. All rights re
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the game’s narrative added an authenticity to the game play that
increased players’ immersion. Reid et al. (2005b) argued that these
magic moments occur when the mapping between the virtual
world, that the user is imagining in her head, matches with some
artifact like a building, bench, statue or tree in the physical world.
In the field trial of ‘‘Riot! 1831’’, Reid et al. (2005b) found partici-
pants to report empathy with the characters of the narrative and
a sense of walking in their footsteps:

‘‘you can actually relate to this area and in some instances imagine
that the people who were talking are in front of you because that
was actually happening to people in 1831. You have to have that.’’
(Reid et al., 2005b) (p. 1735)

Yet, despite the repeated qualitative evidence for the impact of
locality on immersion (Ballagas et al., 2008; Reid et al., 2005b,c), to
our knowledge, no work has examined systematically if and how
this phenomenon occurs. One could even argue that it is narratives’
natural capacity to draw the audience into an absorbed state irre-
spectively of situational factors, often referred to as the text hege-
mony hypothesis (Bloom, 1994). Others have referred to this as the
‘‘book problem’’, highlighting the paradoxical empirical knowledge
that individuals can experience a sense of presence with books that
offer a seemingly very low immersion (Schubert and Crusius,
2002). Similarly, McMahan (2003) distinguished between percep-
tual immersion, which is accomplished by ‘‘blocking as many of
the sense as possible to the outside world’’, and psychological
immersion, which ‘‘results from the user’s mental absorption in
served.

ference? Assessing the effectiveness of location-aware narratives. Interact.

http://dx.doi.org/10.1016/j.intcom.2012.03.005
mailto:ekarapanos@uma.pt
http://dx.doi.org/10.1016/j.intcom.2012.03.005
http://www.sciencedirect.com/science/journal/09535438
http://www.elsevier.com/locate/intcom
http://dx.doi.org/10.1016/j.intcom.2012.03.005


2 E. Karapanos et al. / Interacting with Computers xxx (2012) xxx–xxx
the world’’. In this sense, while perceptual illusion is difficult to
accomplish with text, psychological immersion can be accom-
plished by narratives of any media as ‘‘our brains are programmed
to tune into stories’’ (Murray, 1997).

Green and Brock (2000) proposed the construct of narrative
transportation in their effort to understand the phenomenological
experience of being swept away by a powerful story. According
to their theory of narrative transportation, individuals do experi-
ence a state of transportation while reading, watching, or listening
to a narrative (Gerrig, 1993). Narrative transportation is a rather
broad concept incorporating various facets of immersion into the
narrative world such as emotional involvement in the story, cogni-
tive attention to the story, feelings of suspense, lack of awareness
of surroundings, and mental imagery. It goes along with a vivid
mental simulation of the events described in a narrative, with
the consequence that these events may be misremembered as if
they were actual real-world experiences (Appel and Richter, 2010).

Contrary to the text hegemony hypothesis, Green and Brock
(2000) assume narrative transportation to vary with regard to sit-
uational aspects as well as individual factors, such as individuals’
proclivity towards becoming immersed into a story. References
to physical descriptions and mental events throughout the narra-
tive have been found to induce a higher sense of transportation
(Green et al., 2004). Similarly, Busselle and Bilandzic (2008) found
external realism, i.e. a narrative’s match with external reality, and
narrative realism, i.e. internal coherence within the story, to affect
narrative engagement, a construct highly similar to Green’s and
Brock’s narrative transportation.

It seems plausible that the coupling between the physical space
and the narrative may add to the external realism of the narrative,
leading to heightened feelings of being transported into the narra-
tive world. Reid et al. (2005) proposed three levels of significance
to a place and how a location-aware narrative, or mediascape as
they call it, can be coupled with it. First, in arbitrary linkage, any
place of a certain physical size can be coupled with the narrative.
The place is simply used as a physical area that could be anywhere
geographically. Second, physicality implies ‘‘a place with certain
characteristics, a tree, a bench or a lamppost’’. The space can still
contain features that are not relevant to the narrative; thus, the
narrative can be remapped to any geography that contains some
physical elements of significance to the narrative. Third, a particu-
lar location, in which ‘‘the actual location and physical artefacts in a
place are significant and meaningful’’ to the narrative.

Reid’s et al. (2005) model is useful from a design perspective as
it proposes that the coupling between the physical space and the
narrative can be symbolic, in that it may take any arbitrary form
that the designer wishes to impose. One may, however, further ex-
tend this model by considering the varying immersive capacity of
different physical elements. Some elements might be at the core of
the narrative, e.g. physical artefacts that a character uses to per-
form an action, while others may be at the periphery, e.g. the color
of walls or tiles of the pavement.

A simple dichotomy may be drawn between the original loca-
tion that bears direct significance to the narrative and a location
that contains some physical similarities, such as with respect to
the lighting and noise conditions, the architectural style of build-
ings and other physical elements, and, thus, induces a sense of
sharing the same atmosphere with the original location. While
the original condition has the ability to lead to what Reid et al.
(2005b) refer to as ‘‘magical moments’’ that occur when the virtual
world that the user is imagining in her head, matches with some
artifact of the surrounding physical environment, the latter one
is less likely to lead to such effects, yet, it may induce higher sen-
sory involvement (Laurel, 1993) and thus lead to a higher immer-
sion in the narrative world through a suspension of disbelief
(Meadows and Stephen, 2002; Ryan, 2001).
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In the study that follows we employed this extended model of
the coupling between the physical space and the narrative world
in attempting to examine the impact of locality on users’ experi-
ence of location-aware narratives.
2. Study

Motivated by Reid’s et al. (2005) characterization of the three
levels of significance of location and its mapping to narrative ele-
ments, we distinguished between two forms of locality, resulting
to the following three conditions in the study:

A. Original location: contains physical cues from the narrative.
Becoming aware of these physical cues is expected to lead
to increased levels of narrative transportation and feelings
of presence through adding to the external realism of the
narrative (i.e. the narrative’s match with external reality).
This heightened narrative transportation is expected to lead
higher experienced affect due to increased sensory involve-
ment as well as increased identification with the primary
character of the narrative.

B. Same atmosphere: a different location that yet portrays a
similar atmosphere with the narrative’s original location
through resembling physical elements such as lighting and
noise conditions as well as the architectural style of build-
ings and other physical elements. While we expect this to
yield weaker increase in narrative transportation and feel-
ings of presence, we expect that coupling of the atmosphere
between the physical and the virtual world to induce higher
sensory involvement than the control condition (Laurel,
1993) and thus lead to a higher immersion in the narrative
world through a suspension of disbelief (Meadows and Ste-
phen, 2002; Ryan, 2001).

C. Control condition: a location that contains neither physical
cues nor a similar atmosphere (control condition).

2.1. Participants

A total of 45 tourists visiting the city of Funchal, Madeira (24 fe-
male) participated in the study (15 per condition). The sample’s
median age was 35 years. Their native language was English (27),
German (6), Portuguese (4), Dutch (3), Czech (1), Danish (1), Greek
(1), Spanish (1) and Urdu (1). All participants were, however, pre-
screened for their fluency in English. They were recruited as walk-
ing in touristic streets of Funchal. To assess participants’ homoge-
neity in terms of their empathic ability we employed Davis’
Interpersonal Reactivity Index (IRI), and specifically only one of
its four constructs: the fantasy scale, which measures an individ-
ual’s tendency to get caught up in fictional stories and imagine
oneself in the same situations as fictional characters (Davis,
1983; see Table 1). Internal reliability of the scale was satisfactory
(Cronbach’s alpha = 0.63). A principal components analysis (vari-
max rotation, eigenvalue > 1) revealed a two-factor structure of
imaginative empathy (eigenvalue = 1.9, 27% explained variance)
versus emotional empathy (eigenvalue = 1.8, 26% explained vari-
ance). Internal reliability of the scales, however, did not increase
(IE: a = 0.61, EE: a = 0.56). No significant differences were found
between the three conditions, the original location (mean = 3.55,
sd = 0.83), the same atmosphere condition (mean = 3.63,
sd = 0.61) and the control condition (mean = 3.89, sd = 0.56).

2.2. Location-aware video narrative

Participants experienced a stripped-down version of iLand (see
Fig. 1), a location-aware video narrative aiming at exposing the rich
ference? Assessing the effectiveness of location-aware narratives. Interact.
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Table 1
Individual items of the IRI fantasy scale along the two factors (imaginative and emotional empathy) revealed in the principal components analysis (items ordered by their loading
on the respective factor). All items rated on 7-point likert scale ranging from ‘does not describe me well’ to ‘describes me well’.

Imaginative empathy
– When I watch a good movie, I can very easily put myself in the place of a leading character
– Becoming extremely involved in a good book or movie is somewhat rare for me
– I am usually objective when I watch a movie or play, and I do not often get completely caught up in it

Emotional empathy
– After seeing a play or movie, I have felt as though I were one of the characters
– I daydream and fantasize, with some regularity, about things that might happen to me
– I really get involved with the feelings of the characters in a novel
– When I am reading an interesting story or novel, I imagine how I would feel if the events in the story were happening to me

Fig. 1. Selection of frames from the iLand audiovisual narratives.

Fig. 2. A participant experiencing the location-aware narrative.
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oral culture and tradition in the island of Madeira (Dionisio et al.,
2010). iLand consists of five video narratives, all situated in the
old town of Funchal, the capital of Madeira. To increase users’
immersion in the narrative, the designers of iLand have purposely
designed it so that features of the physical environment merge
with the story world and narrated events. Such features may relate
to local settings such as street corners, bridges and buildings, and
its tangible details, such as cobbles, crumbling walls and colored
balconies. In our study participants experienced only one audiovi-
sual narrative that was deemed to be the most effective with
respect to our focus on locality.

2.3. Procedure and measures

Participants were invited to ‘‘watch a video narrative about this
place’’ as walking through touristic streets of Funchal, Madeira.
Once agreeing to participate, each participant was given a Nexus
S Android phone with a 2D barcode reader (notice the 2D barcode
in the upper right part of Fig. 2) for starting the video narrative.
Audio headsets were used to minimize interruptions due to envi-
ronmental noise. We first instructed them on how to start the nar-
rative using the 2D barcode and how to change the audio volume
in the phone. Audio volume was preset at a high level. Interactions
between participants and researchers were avoided during watch-
ing the narrative. The narrative lasted for 2 min and 52 s.

Once completed, participants were asked to fill out a question-
naire consisting of measures of narrative transportation, presence,
affect and imaginative empathy. Finally, a subset (16 out of 45) of
the participants were interviewed with the intention to uncover
whether participants became aware of any physical cues and
how this affected their experience. We purposefully limited inter-
views to a maximum of 10 min in an effort to reduce participants’
fatigue as these took place outdoors and during participants’
holidays.

2.3.1. Narrative transportation
Narrative transportation reflects the extend to which individu-

als become ‘‘lost’’ in a story (Green and Brock, 2000). It consists of
11 scales (see Table 2) tapping into different facets of immersion
into the narrative world such as emotional involvement in the
story, cognitive attention to the story, feelings of suspense, lack
of awareness of surroundings, and mental imagery. Internal
reliability for positive affect was satisfactory (Cronbach’s
alpha = 0.61). A principal components analysis (varimax rotation,
Please cite this article in press as: Karapanos, E., et al. Does locality make a dif
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eigenvalue > 1) revealed a three-factor structure of emotional
involvement (items 6, 7, 8, 11, 10, 3; eigenvalue = 3.2, 30%
explained variance, internal reliability a = 0.81), immersion in the
story (items 9, 2, 5; eigenvalue = 1.9, 17% explained variance, inter-
nal reliability a = 0.59 – increased to 0.62 after removing item 5),
and mental imagery (items 1, 4; eigenvalue = 1.7, explained vari-
ance 16%, internal reliability a = 0.69).

2.3.2. Affect
Experienced affect was measured with the PANAS scale

(Watson et al., 1988). It uses 20 verbal descriptors, namely active,
ference? Assessing the effectiveness of location-aware narratives. Interact.
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Table 2
Individual items of the Narrative Transporation scale along the three factors (emotional involvement, immersion in the story and mental imagery) revealed in the principal
components analysis (items ordered by their loading on the respective factor). All items rated on 7-point likert scale ranging from ‘not at all’ to ‘very much’.

Emotional involvement
– I wanted to learn how the narrative ended
– The video narrative affected me emotionally
– I found myself thinking of ways the video narrative could have turned out differently
– The events in the video narrative have changed my life
– The events in the video narrative are relevant to my everyday life
– I could picture myself in the scene of the events described in the video narrative

Immersion in the story
– I found my mind wandering while watching the video narrative
– While I was watching the video narrative, activity going on in the space around me was on my mind
– After the video narrative ended, I found it easy to put it out of my mind

Mental imagery
– While I was watching the video narrative, I could easily picture the events in it taking place
– I was mentally involved in the video narrative while watching it
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alert, attentive, determined, enthusiastic, excited, inspired, proud,
strong and interested for positive affect (PA), and afraid, scared, ner-
vous, jittery, irritable, hostile, guilty, ashamed, upset, and distressed
for negative affect (NA). Internal reliability was satisfactory for po-
sitive affect (a = 0.63) and very good for negative affect (a = 0.83).
The scale’s inter-correlation was substantial (r = 0.44, p < 0.01). A
principal components analysis on positive affect (varimax rotation,
eigenvalue > 1) revealed a two-factor structure with inspired,
enthousiastic, determined, alert, interested and strong (PA1; eigen-
value = 4.4, 44% explained variance, internal reliability a = 0.92)
differentiating from active, excited, proud and attentive (PA2; eigen-
value = 2.4, 24% explained variance, internal reliability a = 0.74).
Prior work has also suggested a multidimensional structure of po-
sitive affect, though with a different structure (Egloff et al., 2003).

2.3.3. Presence
Despite recent efforts in creating a generic theory of spatial

presence that is independent of the medium (e.g. Schubert,
2009), existing psychometric scales that attempt to measure pres-
ence are often specific to virtual reality applications. We thus
decided to employ a single item scale: In the video narrative I had
a sense of ‘being there’ (Slater et al., 1994). This item is in line with
definitions of presence as an experience (Wirth et al., 2007; Lee,
2004), ‘‘a psychological state in which virtual (para-authentic or
artificial) objects are experienced as actual objects in either sen-
sory of non-sensory ways’’ (Lee, 2004). Presence ratings correlated
with emotional involvement (r = 0.64, p < 0.01), mental imagery
(r = 0.41, p < 0.05) and Positive Affect 2 (r = 0.30, p = 0.05).

2.3.4. Interviews
Once participants filled out the questionnaires, we asked a sub-

set of them to participate in a short interview session, resulting to a
total of 16 (out of 45) interviews. Interviews started by asking to
‘‘describe the story [they] just saw’’ with the intention to inquire
into the narrative elements that participants paid attention across
the three conditions. We subsequently asked them if they noticed
any elements from the physical environment that surrounded
them in the audio-visual narrative. When reporting at least one,
we followed by asking how this made them feel. We concluded
with open questions regarding experienced technical or environ-
mental barriers, the clarity and quality of the video narrative,
and whether this was their first visit to this particular location.

3. Results

In the section below we attempt to address the following three
questions: (a) did participants become aware of the mapping
between the physical and the narrative environment? and, if so,
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did this result to (b) enhanced feelings of narrative transportation,
presence and experienced affect and (c) enhanced memorability of
the story elements?

3.1Did participants become aware of the mapping between the
physical and the narrative environment?

During the interview we asked participants to indicate whether
they noticed any elements from the physical environment that sur-
rounded them in the audio-visual narrative and show them to us. A
total of four elements were reported: the pavement, the water-
course, the wall and one door. All participants in the original loca-
tion reported at least one physical element:

‘‘Yes. . . this wall. . . I was trying to find the door where the lady
was. . . it had this square drawn . . . I could easily see [in the video
narrative] this watercourse, this wall, and this small part of the
street’’ [condition A, participant 5]

None were reported in the control condition. Interestingly, two
participants mentioned becoming aware of one element – the tiles
of the pavement – in the ‘same atmosphere’ condition, while oth-
ers, as expected, mentioned the resemblance of the overall atmo-
sphere: ‘‘Yeah, not a particular house but it looked like the
surrounding here’’ [condition B, participant 12]. We have no way
of knowing though if they became aware of this during watching
the narrative or if it was based on reflection.

3.2Did this mapping lead to enhanced feelings of narrative
transportation, presence and experienced affect?

Fig. 3 presents the mean values and 95% confidence intervals for
the three underlying factors of narrative transportation, namely
immersion in the story – consisting of items such as ‘‘activity going
on in the space around me’’ (inverted) and ‘‘I found my mind wan-
dering while watching the video narrative’’ (inverted), mental
imagery – consisting of items such as ‘‘I could easily picture the
events in it taking place’’ and ‘‘I was mentally involved in the video
narrative’’, emotional involvement – consisting of items such as ‘‘I
wanted to learn how the narrative ended’’ and ‘‘the video narrative
affected me emotionally’’, as well as for presence – users’ sense of
‘‘being in’’ the narrative environment.

Significant differences were found between the ‘original loca-
tion’ condition and the control condition, with participants in the
original location reporting higher immersion in the story
(t(28) = 2.4, p < 0.05) as well as mental imagery (t(28) = 2.7,
p < 0.05). When becoming aware of the mapping between the
physical and the narrative environment, some participants became
amused and attempted to initiate a dialog with the researchers:
ference? Assessing the effectiveness of location-aware narratives. Interact.
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Fig. 3. Mean values and 95% confidence intervals for cognitive (upper part) and affective (lower part) feelings for the three conditions of the study (A: original location, B:
same atmosphere, C: control condition). Experiencing the narrative in the original location led to significantly higher immersion in the story, mental imagery, and positive
affect 2 (active, excited, proud and attentive).

Fig. 4. Scatterplot of experienced mental imagery against participants’ disposition
towards imaginative empathy for the three conditions of the study (A: original
location, B: same atmosphere, C: control condition). X, Y coordinates have been
jittered by 0.1.].
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‘‘This is here! right?’’ [pointing to watercourse and smiling]. Sur-
prisingly though, despite the higher experienced immersion and
mental imagery, no significant differences were found in terms of
experiencing a sense of presence that was reported to be moderate
across all conditions (see Fig. 3).

Participants in the second condition, i.e. ‘same atmosphere’, ap-
peared to experience higher immersion in the story as compared to
the control condition (t(28) = 2.8, p = 0.01), but not necessarily
higher mental imagery. Experienced mental imagery was signifi-
cantly higher in the original location as compared to the ‘same
atmosphere’ condition (t(28) = 2.8, p < 0.01).

No significant differences were found across the three condi-
tions in terms of emotional involvement and experienced affect,
except from positive affect 2 consisting of verbal descriptors such
as active, excited, proud and attentive which was rated higher in
the ‘original location’ condition as compared to the control condi-
tion (t(28) = 2.4, p < 0.05) and the ‘same atmosphere’ condition
(t(28) = 3.1, p < 0.01). Emotional involvement and experienced af-
fect was overall rated low. Some participants resonated with the
idea of seeing how life used to be in the past, e.g. ‘‘I was really inter-
ested because it was giving the history of how the people actually live’’
[condition B, participant 15], ‘‘I felt sorry for the chap but I mean its
life really, I gathered it’s from the late 1800’s. Back then I think
things were different, weren’t they?’’ [Condition B, participant 2],
gaining new information, e.g. ‘‘interesting to see how people used
to deliver milk in the past’’ [condition C, participant 1], or reminding
them of their own past, e.g. ‘‘It was emotional because when I was
younger I used to work in the farm and worked hard’’ [condition A,
participant 2]. Others felt a lack of connection to the cultural con-
text, e.g. ‘‘I was looking for a moral lesson at the end. It felt like the old
days but neutral’’ [condition B, participant 10], or the location, e.g. ‘‘I
wanted to know more about this place. I would like to have more
content’’ [condition B, participant 12].
Please cite this article in press as: Karapanos, E., et al. Does locality make a dif
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No significant correlations were found between participants’
disposition towards imaginative and emotional empathy and expe-
rienced cognitive and affective feelings while watching the narra-
tive. Some interesting tendencies were observed though on the
relation between the experienced mental imagery and partici-
pants’ disposition towards imaginative empathy (all interaction ef-
fects were not significant though). Individuals in the ‘original
location’ condition with higher disposition towards imaginative
empathy tended to experience higher mental imagery (see
Fig. 4). The reverse seemed to happen in the control condition.
One plausible interpretation of this tendency could be that individ-
uals with higher disposition towards imaginative empathy may
have higher expectations from a narrative experience as well as
ference? Assessing the effectiveness of location-aware narratives. Interact.
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more, or more recent, experience with immersive narratives to
which they can contrast their ongoing experience.

3.3Did this mapping lead to enhanced memorability of the story
elements?

We transcribed participants’ recollections of the narrative
word-by-word and divided these recollections into narrative units.
Each unit consisted of an actor-action-object phrase such as ‘‘boy
sells milk’’, ‘‘group of boys invite him to play football’’, ‘‘boy poured
the milk down the stream’’. We found seven different recollected
units of the narrative. In the ‘original location’ condition partici-
pants recalled an average of four narrative units. Surprisingly, par-
ticipants in the same atmosphere condition recalled less narrative
units (mean = 1.3) as opposed to the control condition
(mean = 4.3). One possible explanation for this is that participants
became distracted from the narrative as looking for cues in the
physical space. As one participant mentioned:

‘‘I was looking. . . I could see some of the surface elements, but I
couldn’t see the doors . . . I was looking because I saw the sign
and thought it must be connected to the place . . . it might be that
the building has changed or it might be in the next street’’ [condi-
tion B, participant 5]

Next, it appears that there is no evidence suggesting that expe-
riencing narratives at their original location results to better mem-
orability of the narrative. One has to cautious, however, in that
these insights can be treated only as indicative as they are based
on a small sample (16 participants).

4. Discussion

Overall, some positive evidence was found for the impact of
locality on users’ experiences with location-aware narratives, with
participants in the original location reporting to be significantly
more immersed into story as well experience heightened mental
imagery as compared to control condition. This became evident
also during observing participants’ behavioural responses while
watching the narrative as well as during the interview session.
The ‘same atmosphere’ condition produced mixed results; while
participants reported increasingly a higher immersion into the
story, or loss of awareness of activities going on in the nearby
physical, they did not report significantly higher mental imagery.
This might imply that such an arbitrary mapping may be sufficient
for setting the conditions for an immersive experience but not nec-
essarily result to Reid’s et al. (2005b) ‘‘magical moments’’ that oc-
cur when the virtual world that the user is imagining in her head,
matches with some artifact of the surrounding physical environ-
ment. Important to note, however, is that we observed that loca-
tion mattered in more than just what we initially imagined. As
these settings were in different parts of the town, participants
came with a different mind-set. The original location, being located
in the old town of Funchal may have afforded a more open positive
attitude towards engaging in new experiences, which may have
contributed to the current findings.

Next, it is rather puzzling that, despite these findings, partici-
pants reported moderate experienced spatial presence across all
conditions. One could simply attribute this to the use of a non-
standardized scale, or to the use of a single-item to measure pres-
ence. Note, however, that single-item constructs has been a com-
mon practice in the measurement of even more evasive
constructs (Abdel-Khalek, 2006), and that the item that was used
in this study is at the core of many definitions, or measures of pres-
ence as a quality of experience. Another possible interpretation
could be the limited exposure to the narrative, lasting for less than
Please cite this article in press as: Karapanos, E., et al. Does locality make a dif
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3 min. A last possible interpretation of these conflicting results
may be found in the dual-process model that Schubert and Crusius
(2002) propose in trying to differentiate the experience of presence
in virtual reality, film and textual stimuli. They assume two pro-
cesses underlying the psychological phenomenon of presence: (1)
constructing a spatial mental model in which own (bodily) interac-
tions with the environment are coded – they call this spatial pres-
ence, and (2) devoting attention to this construction – they call this
involvement. They argue that while virtual reality is marked by a
high potential for both involvement and spatial presence, text
and film seem strong on the involvement but weaker on the spatial
presence side. In this sense, to experience a feeling of presence, i.e.
a feeling of ‘‘being there’’, requires strong sensory cues that are
typically acquired through a bodily interaction with the environ-
ment (e.g. turning one’s head resulting to a different perspective),
that location-aware narratives, like traditional narratives, fail to
deliver.

While participants engaged with the narrative world, this did
not necessarily result to higher emotional involvement with the
characters of the narrative. This may well be attributed to the con-
tent of the story, as some participants reported it being emotion-
ally neutral and to lack cultural context. While prior work has
shown narrative transportation to correlate with affect (Escalas,
2004), this study revealed that immersion into the story and men-
tal imagery do not necessarily lead to strong affective reactions.
5. Conclusion

This study attempted to test the significance of location to loca-
tion-aware narratives. In doing so, we distinguished between two
forms of locality: the original location that bears direct significance
to the narrative and a location that contains some physical similar-
ities and, thus, induces a sense of sharing the same atmosphere
with the original location. Overall, results showed that experienc-
ing a narrative in the original location may lead to a significantly
increased immersion into story as well heightened mental imagery
as compared to control condition.

Contrary, experiencing the narrative in a location that bears a
similar atmosphere to the original location may lead to increased
immersion but not mental imagery, suggesting that such an arbi-
trary mapping may be sufficient for setting the conditions for an
immersive experience but not necessarily result to Reid’s et al.
(2005b) ‘‘magical moments’’ that occur when the virtual world that
the user is imagining in her head, matches with some artifact of the
surrounding physical environment. Worth-pointing however is the
potential confusion that may be induced through such an arbitrary
linkage, when some but not all cues match between the physical
and the virtual environment. This may lead to cognitive overload,
distraction and eventually disengagement from the narrative as
attention needs to be shifted to the physical environment. Design-
ers could opt for narration styles that enhance this connection (e.g.
guiding the viewer to attend certain aspects of the physical
environment), providing feedback (e.g. haptic) throughout the
experience.

One has to note a number of limitations of the current study.
Firstly, the study reported in the current paper, despite being in
the actual field, it had a number of controlled elements, i.e. all par-
ticipants experience a single narrative, in a confined space while
involving no transit between different locations. On the one hand,
this minimized risks of interruptions during the narrative experi-
ence, which is often mentioned as a threat to immersion (Diaman-
taki et al., 2010). On the other hand, one has to note that location-
aware narratives entail more than a coupling between the narra-
tive and the physical world. Next to this coupling, a second
assumption underlying the design of location-aware narratives is
ference? Assessing the effectiveness of location-aware narratives. Interact.
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that the free, voluntary, exploration of the space and the order in
which one may encounter different location-aware narratives in-
creases the chance of serendipitous encounters. This creates a sec-
ond kind of ‘magical moments’ that this study has not assessed.

Secondly, participants experienced a single story and of limited
length (3 min) which may have contributed to the current findings
such as moderate feeling of presence.

Last, the narrative employed in the current study was of audio-
visual form. One could question the extent to which these results
carry over to textual or audio narratives, especially with regard
to mental imagery.

References

Abdel-Khalek, A.M., 2006. Measuring happiness with a single-item scale. Social
Behavior and Personality: An International Journal 34 (2), 139–150.

Appel, M., Richter, T., 2010. Transportation and need for affect in narrative
persuasion: a mediated moderation model. Media Psychology 13 (2), 101–135.

Ballagas, R., Kuntze, A., Walz, S., 2008. Gaming tourism: lessons from evaluating
REXplorer, a pervasive game for tourists. In: Dulska, J., Patterson, D., Rodden, T.,
Ott, M. (Eds.), Tourism, vol. 5013. Springer, pp. 244–261.

Bloom, H. 1994 The Western Canon: The Books and School of the Ages, Harcourt
Brace, viii, pp. 578.

Busselle, R., Bilandzic, H., 2008. Fictionality and perceived realism in experiencing
stories: a model of narrative comprehension and engagement. Communication
Theory 18 (2), 255–280.

Davis, M.H., 1983. Measuring individual differences in empathy: evidence for a
multidimensional approach. Journal of Personality and Social Psychology 44 (1),
113–126.

Diamantaki, K., Rizopoulos, C., Charitos, D., Tsianos, N., 2010. Theoretical and
methodological implications of designing and implementing multiuser
location-based games. Personal and Ubiquitous Computing 15 (1), 37–49.

Dionisio, M., Nisi, V., van Leeuwen, J., 2010. The iLand of Madeira location aware
multimedia stories. Interactive Storytelling. Springer, pp. 147–152.

Egloff, B., Schmukle, S.C., Burns, L.R., Kohlmann, C.-W., Hock, M., 2003. Facets of
dynamic positive affect: differentiating joy, interest, and activation in the
positive and negative affect schedule (PANAS). Journal of Personality and Social
Psychology 85 (3), 528–540.

Escalas, J., 2004. Imagine yourself in the product. Journal of Advertising 33 (2), 37–
48.

Gerrig, R.J., 1993. Experiencing Narrative Worlds. Yale University Press.
Green, M., Aldao, A., Pollack, B., Rozin, P., Small, A. 2004. Effect of story details on

transportation into narrative worlds and identification with characters.
Please cite this article in press as: Karapanos, E., et al. Does locality make a dif
Comput. (2012), http://dx.doi.org/10.1016/j.intcom.2012.03.005
Presented at IGEL, University of Pennsylvania Department of Psychology,
Edmonton, August, pp. 1–9.

Green, M.C., Brock, T.C., 2000. The role of transportation in the persuasiveness of
public narratives. Journal of Personality and Social Psychology 79 (5), 701–721.

Laurel, B., 1993. Computers as Theatre. Addison-Wesley.
Lee, K.M., 2004. Presence, explicated. Communication Theory 14 (1), 27–50.
McMahan, A., 2003. Immersion, engagement, and presence: a method for analyzing

3-D video games. In: Wolf, M.J.P., Perron, B. (Eds.), The Video Game Theory
Reader. Routledge, New York.

Meadows, Stephen, Mark, 2002. Pause & Effect: The Art of Interactive Narrative.
Pearson Education.

Murray, J., 1997. Hamlet on the Holodeck: The Future of Narrative in Cyberspace.
The MIT Press.

Nisi, V., Oakley, I., Haahr, M., 2008. Location-Aware Multimedia Stories: Turning
Spaces into Places Authors. Universidade Cátolica Portuguesa 1, 72–93.

Reid, J., Cater, K., Fleuriot, C., Hull, R., 2005a. Experience Design Guidelines for
Creating Situated Mediascapes. Mobile and Media Systems Laboratory, HP
Laboratories Bristol.

Reid, J., Geelhoed, E., Hull, R., Cater, K., Clayton, B. 2005. Parallel worlds: immersion
in location-based experiences. In: CHI’05 Extended Abstracts on Human Factors
in Computing Systems, ACM, pp. 1733–1736.

Reid, J., Hull, R., Cater, K., Fleuriot, C. 2005 Magic moments in situated mediascapes.
In: Proceedings of the 2005 ACM SIGCHI International Conference on Advances
in Computer Entertainment Technology – ACE ’05, New York, ACM Press, New
York, USA, pp. 290–293.

Rueb, T., 2008. Shifting Subjects in Locative Media. In: Hawk, B., Rieder, D.M. (Eds.),
Small Tech: The Culture of Digital Tools. University of Minnesota Press, p. 129.

Ryan, M.-L., 2001. Narrative as virtual reality: immersion and interactivity in
literature and electronic media. In: Nichols, S.G., Prince, G., Steiner, W. (Eds.),
Parallax: Re-visions of Culture and Society Series. Johns Hopkins University
Press, Baltimore.

Schubert, T., Crusius, J., 2002. Five Theses on the Book Problem: Presence in Books,
Film and VR. Paper Presented at PRESENCE 2002–5th Annual International
Workshop on Presence.

Schubert, T.W., 2009. A new conception of spatial presence: once again, with
feeling. Communication Theory 19 (2), 161–187.

Slater, M., Usoh, M., Steed, A., 1994. Depth of Presence in Virtual Environments.
Presence-Teleoperators and Virtual Environments, vol. 3. MIT Press, Cambridge,
MA (2), pp. 130–144.

Watson, D., Clark, L.A., Tellegen, A., 1988. Development and validation of brief
measures of positive and negative affect: the PANAS scales. Journal of
Personality and Social Psychology 54 (6), 1063–1070.

Wirth, W., Vorderer, P., Klimmt, C., Gouveia, F.R., Biocca, F., Sacau, A., Jäncke, L.,
Baumgartner, T., Jäncke, P., 2007. A Process Model of the Formation of Spatial
Presence Experiences. Media, 493–525.
ference? Assessing the effectiveness of location-aware narratives. Interact.

http://dx.doi.org/10.1016/j.intcom.2012.03.005

	Does locality make a difference? Assessing the effectiveness  of location-aware narratives
	1 Introduction
	2 Study
	2.1 Participants
	2.2 Location-aware video narrative
	2.3 Procedure and measures
	2.3.1 Narrative transportation
	2.3.2 Affect
	2.3.3 Presence
	2.3.4 Interviews


	3 Results
	
	
	

	4 Discussion
	5 Conclusion
	References


