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Abstract
Popular claims of virtual reality systems serving as ‘empathy machines’ often fail to
consider (a) the cognitive mechanisms driving the effects of technological immersion
on empathy and (b) the conceptualization of empathy as a multidimensional construct.
More, recent research has yielded mixed empirical support. This study investigates how
dimensions of psychological presence—perceived self-location, sense of copresence, and
judgments of social realism—mediate the effect of immersion on cognitive, affective, and
associative empathy. Findings indicate that experiencing a news story via 360° video on
a head-mounted display led to stronger self-location and copresence than engaging with
the same video via desktop or reading a text version. While only copresence increased
cognitive empathy, both self-location and copresence facilitated affective empathy.
Whereas self-location and copresence enhanced associative empathy, social realism
decreased it. These results highlight the value of a multidimensional conceptualization
of empathy in investigating the prosocial potential of immersive media.
Keywords
Empathy, immersion, perspective-taking, presence, virtual reality
In recent years, there has been a great deal of discussion regarding the capacity for newly
consumer-facing virtual reality (VR) systems to serve as potential ‘empathy machines’
(Alsever, 2015). Underlying such claims about ‘VR’ is the conflation of virtual reality
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content—computer-generated environments, often similar to what can be found on video
gaming consoles and personal computers—and virtual reality devices—systems like the
Oculus Rift or HTC Vive. Notably, most evangelists do not mean to suggest that empathy
is heightened by the ability to simulate alternate universes or fantasy worlds; rather, the
empathy-enhancing power of these systems is attributed to their affordance of immersion—that is, their technological features that permit users to feel psychologically present
within a media message (Slater and Wilbur, 1997). Immersive media devices such as
head-mounted displays (HMDs)—which adjust the user’s perspective on a scene naturally through head-tracking, all the while also occluding external real world stimuli—and
formats such as 360° video—which allows viewers to adjust their perspective within a
video recording, as if on-site within the environment—are thought to offer a greater
capacity for vivid, real-time perspective-taking than any other media technologies to date.
However, popular discussion about how immersive media may enhance user empathy
typically fails to consider (a) the underlying cognitive mechanisms that may drive this
proposed effect and (b) the notion of empathy not as a monolith, but rather, a multidimensional construct. Moreover, recent empirical research has provided mixed results, suggesting that the relationship between immersion within a media message and empathy for
individuals depicted within that message is not as straightforward as popularly assumed.
To account for the literature’s mixed findings, the current study uniquely takes a
multidimensional approach to empathy, as well as to presence—the psychological
state thought to be especially afforded by immersive media and to underlie immersion’s effect on various outcomes. We experimentally investigate how different components of a user’s sense of presence—specifically, perceived self-location, sense of
copresence, and judgments of social realism—may mediate the effect of immersion on
cognitive, affective, and associative empathy, respectively. Together, these considerations—empathy as a multidimensional construct and the mediating role of different
presence dimensions—provide a more nuanced account of how immersive media may
elicit empathy in users.

Immersive media, psychological presence, and empathy
Technological immersion and users’ sense of presence
The ability to induce empathetic responses through media has been previously considered in the context of social media (Konrath et al., 2011), video games (Anderson et al.,
2010), literary fictions (Kidd and Castano, 2013), and video (Loggia et al., 2008).
However, recent claims about the special empathy potential of new media technologies,
such as HMD devices and 360° video, are based on the notion that immersive media
permit users to experience stories as if witnessing the depicted events firsthand. Put otherwise, these claims make implicit assumptions about the antecedents and effects of
presence, or the psychological sense of ‘being there’ (Heeter, 1992). In particular, these
propositions assume that (a) immersive media increase the feeling of presence, and (b)
this feeling of being within a story can enhance empathetic responses.
Presence is often an implicit assumption of immersive media designs, so much so
that the terms ‘immersion’ and ‘presence’ have frequently been used interchangeably.
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However, Slater and Wilbur (1997) provided an important and useful distinction
between the two concepts. Immersion can be regarded as a quality of the technology, or
an objective measure of the extent to which a system presents mediated stimuli while
shutting out perceptions of physical reality. In contrast, presence relates to the user’s
psychological state: namely, the degree to which they perceive the mediated reality as
the one they are physically occupying. Immersive technology begets psychological
presence, with presence often presumed to then augment related media effects
(Cummings and Bailenson, 2016)—that is, if immersion perceptually situates a user
within a message, that user may then be more cognitively, emotionally, and behaviorally engaged within the narratives or events conveyed. This line of reasoning is supported by the notion of embodied cognition, which stipulates that the body and brain are
intertwined, with cognition being influenced by the physical sensations and actions of
the body (Varela et al., 1992). As a result, to the extent an individual feels physically
located within a mediated environment, their mental processes—including empathetic
response—will be influenced by the media stimuli.
Beyond offering an embodied experience, the empathy-inducing potential of immersive technologies may directly relate to their capacity to aid in perspective-taking
(Herrera et al., 2018; Van Loon et al., 2018). Compared with print, auditory, or 2D video
stories, 360° videos and computer-generated simulations—particularly when engaged
through an HMD device—provide relatively immersive portrayals, reducing the effort
required to imagine someone else’s immediate circumstances and their resulting thoughts,
feelings, or actions. In turn, they may be especially apt means by which to enhance cognitive empathy in particular.

Empirical investigations into immersion and empathy
Shin (2017) reports that presence and empathy are perceived affordances of immersive
technologies such as VR. Examining this possibility, recent scholarship has demonstrated that increased levels of technological immersion—such as viewing a 360° video
through an HMD as opposed to on a tablet (Fonseca and Kraus, 2016) or as a non-panoramic version of the same video (Schutte and Stilinović, 2017)—are associated with
greater levels of presence, as well as empathy. In contrast, other studies have failed to
detect a relationship between immersion and empathy. Several studies have found that
relatively more immersive media experiences—whether watching a 360° video via
HMD as opposed to on a desktop (Bang and Yildirim, 2018) or on a smartphone screen
(Bindman et al., 2018), or viewing a 360° split-view video as opposed to a 180° video
(Aitamurto et al., 2018)—did not lead to more empathetic response than did comparably
less immersive experiences. In addition, some studies have independently provided
mixed results. Sundar et al. (2017) found a 360° video news story did not elicit greater
empathy when viewed on a cardboard headset compared with on a desktop, yet both
conditions led to stronger empathetic responses compared with a textual version of the
story. Conducting two separate studies, Herrera et al. (2018) initially found that a perspective-taking narrative experienced through a computer-generated virtual environment
resulted in greater empathy than did a text version of the same narrative; however, this
finding was not replicated in a follow-up experiment.
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Empathy and presence as multidimensional constructs
It is plausible that the previously observed mixed findings may be due to the multidimensionality of the variables of interest. Empathy can be construed as both (a) the means by
which an individual gains insight into what another person thinks or feels and (b) the
mechanism that leads one to respond with sensitivity and care to another’s suffering
(Batson, 2009). While many have conceptualized empathy as a multidimensional construct consisting of both cognitive and affective components (Strayer, 1990), a confirmatory factor analysis by Shen (2010b) revealed three distinct components of state empathy.
Affective empathy refers to one’s personal affective reactions to others’ experiences and
expressions. Cognitive empathy encompasses the perspective-taking through which one
comes to recognize, comprehend, and adopt the viewpoint of others. Finally, associative
empathy relates to the sense of social bonding with another person that is at the functional
base of empathetic response (Decety and Jackson, 2004) and entails the personal, vicarious experience of what others are experiencing (Davis, 1994). In media contexts, Shen
(2010b) equates it to identification (Cohen, 2001), the process by which audiences experience events happening to onscreen persons of narrative characters as happening to themselves. Notably, this explication of state empathy does not rely on a conceptualization that
is biased toward altruistic behaviors in the face of specifically negative situations (e.g.,
empathetic concern, empathetic distress), in turn permitting insights into variable relationships across a wider array of message types (Shen, 2010a, 2010b), thereby avoiding
specifically valenced or context-dependent definitions of empathy. In addition, the value
in examining these dimensions independently is highlighted by previous work finding
they serve as unique pathways to particular downstream effects. For instance, Wei et al.
(2019) found associative empathy to uniquely mediate the effect of public service
announcements (PSAs) on advocated values and behavioral intention.
In a similar vein, presence is also a complex psychological construct with several
potential dimensions. Despite its common reduction to ‘being there,’ presence has been
defined and typologized repeatedly over the past three decades (Heeter, 1992; Lee, 2004;
Lombard and Ditton, 1997; Slater, 2009; Slater and Wilbur, 1997). One of the most commonly accepted explications conceptualizes presence based on a three factor typology:
physical presence (experiencing virtual physical objects as actual physical objects),
social presence (experiencing virtual social actors as actual social actors), and self-presence (experiencing virtual selves or representations as one’s actual self; Lee, 2004).
However, these aspects of presence are themselves often further treated multidimensionally within the broader literature. For instance, physical presence (sometimes referred to
as spatial presence) has been regarded as a two-dimensional construct consisting of selflocation (perceiving oneself as inhabiting a spatial environment) and perceived action
possibilities (the sense that one can interact with that environment; Wirth et al., 2007).
Similarly, systematic literature reviews have found that overall social presence can be
construed as the sense of ‘being there with a real person’ (Oh et al., 2018), yet consists
of the separate feelings of copresence, psychological involvement, and a behavioral
engagement factor (Biocca et al., 2003).
To the extent presence mediates the effect of immersion on empathy, it is plausible
that different dimensions of presence uniquely influence distinct elements of empathetic
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response. This is a prospect that has yet to be fully examined. Although Sundar et al.
(2017) investigated the role of different presence-related factors (e.g., being there, interaction, and realism) in predicting empathy, they conceptualized empathy unidimensionally. Conversely, whereas Herrera et al. (2018) separately measured empathy-related
concepts such as personal distress (Batson et al., 1997) and inclusion of the other in the
self (Aron et al., 1992), as well as both spatial and social presence, their measures of the
latter were limited such that spatial presence was captured only through the coding of a
single open-ended question related to overall user experience, while social presence—a
notably multidimensional construct (Biocca et al., 2003; Cummings and Wertz, 2018; Oh
et al., 2018)—was evaluated unidimensionally. Studies that employ a single composite
score for these larger presence constructs—spatial or social—may fail to observe the true
impact of presence on empathy and, in turn, immersion’s indirect effect on empathy. The
same applies for studies that do not consider the multidimensionality of empathy.

Presence factors relevant to inducing cognitive, affective, and associative
empathy
The current study examines how psychological presence within a media message may
mediate effects of immersion on empathy. In doing so, it also approaches the concepts of
empathy and presence each as multidimensional variables, in turn considering how three
distinct presence factors may differentially influence each empathy dimension. Based on
previous literature, the current study specifically examines the mediating roles of selflocation (a subdimension of spatial presence), copresence (a subdimension of social
presence), and social realism, as these presence factors are particularly relevant to perspective-taking (cognitive empathy), emotional response to others (affective empathy),
and identification with others (associative empathy), respectively.
Self-location. Presence, at its core, relates to one’s frame of spatial reference: a sense of
being there, in which ‘there’ is somewhere other than one’s actual location in physical
reality. Wirth et al.’s (2007) established model suggests that immersion elicits a sense of
presence when a user experiences a mediated environment as one’s ‘primary egocentric
reference frame.’ This two-step process requires users not only to perceive a mediated
environment as spatial (which can occur with non-immersive film, video, or still images),
but also to perceive it as the space in which they are self-located. In accordance with this
two-step model, the more immersive a media experience (in terms of providing spatial
cues as well as blocking perception of external reality, thereby focusing attention on the
media representation), the more likely a user will feel self-located within the message.
H1. Immersion will be positively associated with perceived self-location.
Embodied cognition theory (Barsalou, 2010; Varela et al., 1992; Wilson, 2002) suggests that perceived self-location may be a key factor in the role of presence as a mediator
of the effect of immersion on empathy. An affordance-based perspective (Gibson, 1977,
1979) to media suggests that the form and means by which media technologies provide
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information can influence how a receiver makes use of, interacts with, and processes that
information. Immersive technologies especially afford users the ability to actively engage
an environment from within, which may influence cognitive processes such as perspective-taking (Herrera et al., 2018), as physical movement can influence cognitive performance (Oppezzo and Schwartz, 2014; Williams and Bargh, 2008) and enhance levels of
perceptual information, leading to improved mental models of situations depicted (Blanke,
2012). Thus, to the extent immersive media place a user’s bodily frame of reference within
a mediated environment and permit perceptual information gathering from within a message, they may facilitate cognitive processing of message content, including cognitive
empathetic response. Supporting this line of reasoning, recent research has found perspective-taking outcomes in an immersive virtual simulation to be dependent upon the degree
of spatial presence reported by users (Van Loon et al., 2018).
H2. Perceived self-location will be positively associated with cognitive empathy.
Less apparent, however, is the potential for self-location within a media message to
influence feelings of other dimensions of empathy. Given that the nature of the impact of
self-location on empathy pertaining to the affective reactions to others (affective empathy) and the vicarious experience of what others undergo (associative empathy) remains
unknown, this study also explores these potential relationships.
RQ1. Does level of self-location impact users’ levels of affective empathy or associative empathy?
Copresence. One key component of social presence is copresence (Biocca et al., 2003;
Oh et al., 2018), which refers to the psychological connection and proximity experienced
with another person and the perception of potential interaction (Nowak, 2001). To the
extent that immersion in a media message influences one’s sense of self-location within
the space depicted, it should consequently heighten one’s sense of copresence with other
social actors depicted within that space. Consistent with this reasoning, previous work
has empirically demonstrated that higher levels of system immersion lead to a greater
sense of co-location or ‘being together’ with mediated others (Ahn et al., 2014).
H3. Immersion will be positively associated with copresence.
Empathy, fundamentally, concerns one’s relation to other people. The impact of immersion on empathy, therefore, may be based not only on the extent to which users feel spatially
present within a mediated environment or narrative, but also on the degree to which they feel
that they are socially present with the inhabitants or characters therein. Notably, possibly
supporting this, Herrera et al. (2018) reported a significant correlation between overall social
presence and overall empathy. More specifically, copresence may most directly relate to the
affective dimension of empathy, as perceived co-location should increase users’ ability to
bear witness to the emotional state of others and respond accordingly. Notably, a review of
the vast psychology literature on social facilitation and affiliation reveals that the presence
of others heightens the activation of emotional arousal (Geen and Bushman, 1989).
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H4. Copresence will be positively associated with affective empathy.
While previous research provides strong reason for predicting a positive relationship
between copresence and affective empathy, the nature of the influence of copresence on
the other dimensions of empathy remains unexplored. Therefore, the current study also
inquires about the potential impact of copresence as it relates to empathy in the domains
of perspective-taking and vicariously experiencing the events and expressions of others.
RQ2. Does level of copresence impact users’ levels of cognitive empathy or associative empathy?
Social realism. Previous research suggests empathy is more strongly triggered by messages with portrayals that are perceived as realistic (Campbell and Babrow, 2004). One’s
sense of presence is thought to include not just estimates of fidelity to real-world objects
(perceptual realism), but also similarity to real-world events and behaviors (social realism; Lombard and Ditton, 1997). Immersion, by triggering presence heuristics, can cause
audiences to experience a message as more realistic (Sundar et al., 2017). In addition,
immersion may shift a user toward an involved versus analytical mode of message consumption, leading to a less critical reflection on the presentation (Vorderer, 1993). As
such, higher levels of immersion should lead individuals to construe the events depicted
in a story as more realistic.
H5. Immersion will be positively associated with social realism.
Rather than cognitively taking on the vantage of others or affectively responding to their
displays and experiences, associative empathy is the vicarious experience of another’s circumstances and emotions as one’s own. Notably, in the context of media portrayals, Shen
(2010b) equated associative empathy to the identification with onscreen others (Cohen,
2001). Identification can be defined as ‘an imaginative process through which an audience
member assumes the identity, goals, and perspective of a character’ (Cohen, 2001: 261). In
turn, the process of identification includes individuals becoming less aware of their role as
audience members and coming to instead imagine themselves as parties within the narrative, experiencing media messages as if the depicted events are happening to them (Cohen,
2001). Therefore, to the extent one judges the social scenarios and actions exhibited within
a media message as relatively realistic rather than contrived or fantastical, they may more
readily place themselves within the events depicted. That is, perceiving occurrences as
plausible should increase the possibility to vicariously experience the circumstances as
one’s own, leading to intrinsic emotional responses characteristic of associative empathy
rather than merely reactive responses to the experiences of others.
H6. Social realism will be positively associated with associative empathy.
Though increased plausibility of events depicted may heighten the possibility of users
identifying with persons within a story, it is unclear how social realism influences perspective-taking—that is, cognitive empathy—or the likelihood or intensity of emotional
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Figure 1. Hypothesized relationships among immersion, dimensions of presence, and
dimensions of empathy.

responses underlying affective empathy. Hence, the current study also addresses these
unexplored areas.
RQ3. Do estimates of social realism impact users’ levels of cognitive empathy or
affective empathy?

Indirect effects of immersion on empathy
Treating presence and empathy as multidimensional constructs, the current study also
implies three indirect effects of immersion on empathy via presence (see Figure 1).
Specifically, it proposes (a) immersion will lead to cognitive empathy through perceived
self-location, (b) immersion will lead to affective empathy through copresence, and (c)
immersion will lead to associative empathy through social realism.

Methods
Design
The study employed an experimental design in which immersion was manipulated
between subjects. In line with previous research on immersion and empathy (Sundar
et al., 2017), participants were randomly assigned to one of three immersion conditions
that determined how they experienced a sequence of news stories—via 360° video in an
HMD unit with head-tracking (high immersion; n = 30), via 360° video on a desktop monitor with a mouse (medium immersion; n = 33), or via text and photographs on a desktop
monitor (low immersion; n = 32). Within a given immersion condition, participants were
exposed to two news stories.

Participants
Participants (N = 95) were recruited from a research participation pool of undergraduate
and graduate students enrolled in communication courses at a large private research
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university in the northeastern United States (age: M = 20.81, SD = 1.68; gender: 84.2%
female, 15.8% male).

Materials
A systematic review was completed of all videos (N = 281) published to The New York
Times’ official YouTube channel as part of the ‘Daily 360’ series between 3 January 2017
and 29 December 2017. Each video was coded according to five variables: country, age
relevance, niche relevance, hedonic content, and eudaimonic content. Country was coded
according to the country which was depicted in the video. Age relevance was a simple
binary coding of whether the topic of the video was of particular relevance to the anticipated age group of the participant sample. Likewise, niche relevance was a binary coding
of whether the topic of the video was of particular relevance to the anticipated common
interests of the participant sample. Hedonic content was coded according to the affective
valence of the content of the video, with codes for negative, positive, and mixed affect,
as well as videos that were purely informational. Eudaimonic content was a binary coding of whether the content of the video could be considered uplifting or inspiring. The
coded videos were then filtered based on the availability of corresponding article versions
in The New York Times and the presence of an empathy target.
This process resulted in two stories which served as study stimuli—Sleeping on
Denver’s Bitter Cold Streets, which articulates the plight of Denver’s homeless population, and The Road to Nowhere, which describes the movement of refugees along National
Route 1 in Niger. The depicted characters in both stories had empathy-eliciting experiences associated with marginalization, homelessness, and the fight for survival. Although
some story differences emerged, we combined the scores for the two stories in the analysis and treated the stories as two message instantiations given that the stories did not
significantly differ across measures of the three empathy dimensions.1 The stimuli serve
as a strength of the study as having multiple message instantiations avoids a single stimulus effect, a limitation of many experimental studies in media psychology (see Reeves
et al., 2016).
Participants in the HMD and desktop video conditions watched both of the ‘Daily
360’ stories, while participants in the text condition read the corresponding New York
Times articles. The text and layout of the articles were edited to ensure structural consistency between the two stories, with the resulting stimuli each containing approximately
1,500 words and five photographs drawn from the original articles. The order in which
the stories were displayed was randomized.

Apparatus
Participants in the HMD condition watched the 360° video using an Oculus Rift CV1, containing two 1080 2160 × 1200-pixel OLED displays and operating at 90 Hz. The HMD’s
built-in headset was used for audio. The software package Skybox was used to transform the
360° video from the native equi-angular cubemap used by YouTube for desktop viewing and
then project the image as a sphere surrounding the participant, allowing them to look around
the scene by turning their head without experiencing image distortion.
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Participants in the desktop video condition watched the same videos using a 23-inch
(58.42 cm) 1680 × 1050-pixel LED monitor operating at 59 Hz and positioned approximately 24 inches (60.96 cm) from their seat with audio delivered over a stereo speaker
system. Participants were provided with a mouse that they could use to control the orientation of their viewport within the scene.
The desktop text condition used the same monitor setup to display the text stories as
multi-page documents containing text and embedded images. Participants could use the
mouse to scroll through each document.

Measures
All questionnaire items used in this study are provided in the Appendix.
Pretest measure. Prior to stimulus exposure, participants reported their trait empathy
using the Interpersonal Reactivity Index (Davis, 1983), which consisted of 28 7-point
items anchored by ‘Does not describe me well’ and ‘Describes me very well.’ The four
subscales included perspective-taking (α = .80, M = 4.99, SD = 0.85), fantasy (α = .86,
M = 4.68, SD = 1.12), empathic concern (α = .75, M = 5.29, SD = 0.80), and personal distress (α = .80, M = 3.95, SD = 0.98).
Posttest measures. Following exposure to each news story, participants were asked to
complete a posttest questionnaire. All measures used a 7-point Likert-type scale ranging
from ‘Strongly disagree’ to ‘Strongly agree.’
Presence. Three dimensions of presence were measured—self-location, copresence, and
social realism. Self-location represents one of two components in the process model of
spatial presence proposed by Wirth et al. (2007), the other being possible actions. Participants’ subjective experience of self-location in relation to each of the news stories was
measured using the 10 self-location questionnaire items of Hartmann et al.’s (2015) Spatial Presence Experience Scale (α = .97, M = 4.01, SD = 1.42). An example item was, ‘I
felt like I was actually there in the environment of the story.’
Participants also rated their experience of copresence with the individuals in each
of the news stories using a combination of four items drawn from the copresence scale
developed by Nowak and Biocca (2003) and the social presence scale developed by
Bailenson et al. (2004). As social presence and copresence scales commonly capture
several different dimensions or even distinct conceptualizations (Biocca et al., 2003;
Cummings and Wertz, 2018; Oh et al., 2018), these items were carefully selected as
operationalizations of the particular underlying dimension of interest: user evaluations
of their relative proximity or closeness with mediated others (α = .79, M = 4.06,
SD = 0.99). An example item was, ‘I perceive that I am in the presence of the individuals in the story.’
Finally, participants reported their perception of the social realism of each story using
an adaptation of the Social Realism scale of the Temple Presence Inventory (Lombard
et al., 2009), which included three items (α = .76, M = 6.31, SD = 0.60). An example item
was, ‘The events in the story would occur in the real world.’
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Empathy. Posttest levels of state empathy were reported by participants following exposure to each story, using the scale developed by Shen (2010b). Three subscales of four
items each assessed cognitive (α = .66, M = 5.57, SD = 0.67), affective (α = .77, M = 4.63,
SD = 0.90), and associative empathy (α = .85, M = 4.07, SD = 1.21), respectively. The
wording of some items was adjusted to reflect the stimulus materials used (e.g., by substituting ‘the story’ for ‘this message’ and ‘individual’ for ‘character’). Example items
include, ‘The reactions of the individuals in the news story to the situation are understandable’ (cognitive empathy), ‘I experienced the same emotions as the individuals in
the news story’ (affective empathy), and ‘I can identify with the individuals in the news
story’ (associative empathy).

Results
The findings in this section are presented in line with those that pertain to immersion as
a predictor of presence, followed by presence as a predictor of empathy, and finally, presence as a mediator in the relationship between immersion and empathy.

Immersion as a predictor of presence
A set of hypotheses predicted effects of immersion on presence such that immersive
experiences would facilitate higher levels of presence across the following dimensions:
self-location (H1), copresence (H3), and social realism (H5). To test these hypotheses,
three separate analyses of covariance (ANCOVAs) were conducted to examine differences in these presence dimensions among the immersion conditions, with trait empathy
as a covariate.
Findings indicated an effect of immersion on self-location, F(2, 88) = 16.16, p < .001,
η2p = 0.27 . Specifically, individuals in the HMD video condition (M = 5.01, SE = 0.23) experienced stronger self-location than those in the desktop video (M = 3.89, SE = 0.21; p < .001)
and desktop text (M = 3.19, SE = 0.22; p < .001) conditions, with the latter two immersion
conditions showing no significant differences in self-location ( p = .08). Therefore, H1 was
supported. The same pattern emerged for copresence, F(2, 88) = 4.26, p < .05, η2p = .09,
such that those experiencing the news story via HMD (M = 4.47, SE = 0.17) reported greater
levels of copresence than those experiencing the same story via desktop video (M = 3.85,
SE = 0.16; p < .05) and text (M = 3.88, SE = 0.17; p < .05)), with the latter two immersion
conditions yielding no significant differences in copresence (p = 1.00). Thus, H3 was supported. In contrast, the analysis did not reveal an effect of immersion on social realism, F(2,
88) = 0.22, p = .80, η2p = .01 . Specifically, no differences emerged in social realism between
HMD (M = 6.32, SE = 0.11) and desktop video (M = 6.26, SE = 0.11; p = 1.00) conditions,
HMD and desktop text (M = 6.36, SE = 0.11; p = 1.00) conditions, or desktop video and desktop text conditions (p = 1.00). Therefore, findings do not support H5.

Presence as a predictor of empathy
Another set of hypotheses predicted that elements of presence—self-location, copresence, and social realism—would individually influence the experience of empathy across
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cognitive (H2), affective (H4), and associative (H6) dimensions, respectively. In addition, a series of research questions inquired whether each of these presence dimensions
would impact the other dimensions of empathy not included in the aforementioned
hypotheses, specifically whether self-location influences affective or associative empathy (RQ1), whether copresence affects cognitive or associative empathy (RQ2), and
whether social realism impacts cognitive or affective empathy (RQ3). To test the extent
to which the dimensions of presence are predictors of each empathy component, a series
of linear regressions with trait empathy as a covariate (Shin, 2018) were performed.
Findings revealed that instead of self-location, copresence increased cognitive empathy (β = .44, p < .001). Therefore, H2 was not supported. The analysis also identified
copresence as a predictor of affective empathy (β = .43, p < .001), showing support for
H4. Unanticipated, self-location likewise facilitated affective empathy (β = .31, p < .01).
Finally, social realism surprisingly had a negative impact on associative empathy
(β = −.33, p < .001), which was instead positively predicted by self-location (β = .29,
p < .05) and copresence (β = .29, p < .05). Thus, H6 was not supported.

Presence mediating the relationship between immersion and empathy
To test the mediating role of presence on the relationship between immersion and empathy, controlling for levels of trait empathy, bootstrapping procedures using 5,000 bootstrap samples and 95% bias-corrected confidence intervals were employed (Preacher and
Hayes, 2004, 2008) The analysis revealed a series of significant indirect effects of
immersion on empathetic responses.
Specifically, there was a positive indirect effect of immersion on cognitive empathy
through copresence (B = 0.08, SE = 0.04, p < .05). While immersion was positively associated with copresence (B = 0.29, SE = 0.12, p < .05), which in turn increased cognitive
empathy (B = 0.28, SE = 0.07, p < .001), there was no direct effect of immersion on cognitive empathy (B = 0.09, SE = 0.08, p = .29).
The analysis also yielded a positive indirect path from immersion to affective empathy mediated by self-location (B = 0.27, SE = 0.10, p < .05) and copresence (B = 0.10,
SE = 0.05, p < .05). In particular, immersion was positively associated with both selflocation (B = 0.91, SE = 0.16, p < .001) and copresence (B = 0.29, SE = 0.12, p < .05).
Self-location (B = 0.30, SE = 0.08, p < .001) and copresence (B = 0.34, SE = 0.10, p < .01)
subsequently increased affective empathy. Moreover, immersion had a direct negative
effect on affective empathy (B = −0.28, SE = 0.10, p < .01).
Finally, a positive indirect effect of immersion on associative empathy via self-location (B = 0.35, SE = 0.13, p < .05) emerged. Whereas immersion was positively related to
self-location (B = 0.91, SE = 0.16, p < .001), in turn increasing associative empathy
(B = 0.39, SE = 0.13, p < .01), there was no direct effect of immersion on associative
empathy (B = −0.15, SE = 0.17, p = .36).

Discussion
To better understand the psychological mechanisms by which immersion may enhance
empathetic responses, this study took a multidimensional approach to both user
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presence—a key affordance of immersion—and empathy. As expected, different elements
of presence—self-location, copresence, and social realism—were found to independently
and differentially contribute to cognitive, affective, and associative dimensions of
empathy.
Regarding the influence of presence on empathy, some unanticipated associations
emerged beyond the hypothesized mediating pathways. First, self-location positively contributed to the affective and associative dimensions of empathy (RQ1). That is, the more
users perceived themselves as occupying the story environment, the greater their response
to a character’s emotional state and their vicarious experience of those same emotions.
Upon reflection, these findings are in line with the perspectives on embodied cognition
(Varela et al., 1992) and identification (Cohen, 2001), reviewed earlier, respectively. Per
embodied cognition, individuals are expected to affectively respond more strongly to any
emotional environmental stimuli experienced as physically proximate. Furthermore, it
stands to reason that users more readily experience another’s situation as happening to
themselves (i.e. are more likely to self-identify with an onscreen other) when perceiving
themselves as occupying that same environment in which the depicted scenarios occur.
In addition, copresence (RQ2), and not self-location (H2), was found to facilitate
cognitive empathy. This is particularly surprising as past research has found cognitive
empathy to be directly related to one’s experience of spatial presence (Van Loon et al.,
2018). The disparity suggests there is a substantive difference between 360° video and
computer-generated virtual simulations in regard to perspective-taking even when both
are navigated by HMD. Most notably, the levels of interactivity afforded by each experience (the relative passivity of watching stories about individuals versus actively interacting with onscreen characters and objects) may determine the degree of spatial presence
experienced and in turn influence the level of empathetic response. Established models
of presence formation suggest that ‘perceived action possibilities’—one’s sense of possible actions with the persons or spaces depicted within a mediated environment—
directly contribute to spatial presence (Wirth et al., 2007), and previous research suggests
the relative level of interactivity afforded by control interfaces can influence presence
experiences, particularly when users’ hands are empty as was the case in the current
HMD condition (Shafer et al., 2014). As the current study only included unidirectional
story consumption, user response questionnaires did not include measures of users’ perceived interactivity; however, future research designs may systematically vary the level
of interactivity afforded by user interfaces in empathy contexts—ideally by directly
manipulating the range of interactions permitted in different versions of a mediated environment, thereby controlling for other potential differences between navigating such
spaces and 360° video viewing—to elucidate the relationships between immersion, perceived interactivity, particular elements of spatial presence and, in turn, different dimensions of empathy (including perspective-taking). In addition, though validated (Shen,
2010b) and found reliable in previous research (e.g., Cooke et al., 2018; Liu and Wei,
2018; Wei et al., 2019), the cognitive empathy scale used in the current study yielded
relatively low internal consistency. It is possible that the context of the news stories used
in this study (i.e., homelessness and displacement), which focused on macro-level social
issues, may have influenced the efficacy of the cognitive empathy scale as prior studies
have applied the same scale to more micro-level health and interpersonal contexts (e.g.,
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anti-smoking and sexual abuse behaviors, online support through social media, and conflict resolution between friends). Therefore, in light of the interplay between the stimuli
context and measurement instrument, the current study’s findings pertaining to cognitive
empathy should be interpreted with caution.
The observed relationships regarding social realism also ran contrary to our expectations. However, upon reflection, the non-significant relationship between immersion and
social realism (H5) is quite reasonable. Narratives can be judged as perfectly plausible
even when depicted in non-immersive formats, particularly video. Indeed, immersive
media may influence sense of place independent of a sense of plausibility (Slater, 2009)
in that users’ construction of a spatial situational model of a mediated environment and
perception of their relative position within that space (Wirth et al., 2007) may be completely orthogonal from their estimates of reality judgments (Baños et al., 2004). More
surprising, however, is the negative relationship observed between social realism and
associative empathy (H6). Though this finding is counter-intuitive, recent work has suggested that increased sense of transportation into a narrative may suppress the relative
influence of perceived social realism on users’ identification with a mediated other
(Cohen et al., 2018). Thus, to the extent that other presence dimensions such as selflocation perceptually transported participants into the narratives presented, the less critical social realism of the story may have elicited associative empathy.
Finally, regarding the indirect effects of immersion on empathy, we found support for
the prosocial potential of immersive media in promoting affective empathy through multiple paths by boosting the perception of self-location and feeling of copresence among
users. Moreover, these two presence dimensions also serve as unique mediators in other
indirect effects. Specifically, the positive association between immersion and cognitive
empathy was facilitated through one’s psychological connection with others in that space
(copresence), while the positive relationship between immersion and associative empathy was facilitated through one’s sense of self-location.

Limitations
The current study manipulated overall levels of immersion to examine its influence on different dimensions of psychological presence and, in turn, impact on empathetic response.
However, immersion, too, is a construct that can consist of different dimensions. As pointed
out by Slater and Wilbur (1997), level of occlusion, richness and breadth of stimuli, and
naturalness and magnitude of user input mappings all contribute to presence. Therefore,
while the current findings provide insight into the effects of immersion holistically, this
study does not isolate the relative effects of different elements of immersive media. Indeed,
as distinct immersive features have been found to differentially contribute to the experience
of spatial presence (Cummings and Bailenson, 2016), a multifactorial study design could
provide insight into the indirect effects of each feature on different dimensions of empathy,
beyond the single-vector manipulation of immersion in the current study. Identifying the
relative contribution of various immersive system elements (e.g., screen size of different
devices used to view 360° video, inclusion of spatialized sound, stereoscopy of rendered
content) may in turn also help further explain the mixed findings in the literature reviewed
earlier. Therefore, future research could examine how manipulations of field of view,
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image quality, number of sensory channels, and number of degrees of freedom in a tracking
system each independently impact empathetic responses, rather than holistically comparing platforms that confound levels of each factor. Such an approach can also provide insight
into which specific features of the high immersion (HMD) condition not also included in
the medium immersion (desktop video) condition—for instance, full occlusion of the
external environment, natural tracking of visual orientation, or both—lead to only the former, eliciting significantly different levels of self-location and copresence compared with
the low immersion (desktop text) condition.
Conversely, to the extent that this study relied on particular modalities holistically to
implement low, medium, and high levels of immersion, it did not include certain alternative platforms. For instance, a phone-based “magic window” display (Bindman et al.,
2018) could have been employed as an alternative medium level of immersion. Though
not inherently required for comparing different overall levels of immersion, including
such a condition alongside the three conditions in the current study would have permitted
a more exhaustive modality comparison and in turn, offer additional practical insight into
the relative effects of currently existing immersive media formats.
Practically speaking, different media formats provide different levels of visual information. Even though this study relied on existing news stories with corresponding sets of
video versions and traditional text-and-image versions consisting of identical narratives
and scope, the different conditions may have inherently included unique information
(e.g., nonverbals only conveyed through video, contextual information only expressly
provided through text). Thus, though the media formats and messages employed may
heighten ecological validity, experimenter-produced stimuli would allow for greater control over the exact information delivered to participants across conditions. Relatedly, in
attending to ecological validity, this study employed three common media formats for
operationalizing distinct levels of immersion yet did not conduct a formal check of this
manipulation. Though these formats include objectively different levels of the medium’s
properties that contribute to technological immersion per Slater and Wilbur’s (1997)
original conceptualization (e.g., field of view, number of user inputs tracked), the lack of
a formal manipulation check may present a limitation.
Finally, this study relied on a convenience sample of college student participants. In
turn, the generalizability of findings may be limited given previous work observing particular demographic differences with respect to immersive technology, user presence,
and empathy (Felnhofer et al., 2014; Siriaraya and Siang Ang, 2012). In addition, while
the participant sample size was adequate for examining the influence of technological
immersion on psychological presence given established effect sizes (Cummings and
Bailenson, 2016), it is difficult to evaluate the power required for testing each of the finer
dimension-specific relationships examined here. Further research on immersion and distinct dimensions of both presence and empathy, along with subsequent meta-analytic
review, will help address this potential limitation.

Theoretical implications and future directions
This study highlights the value of conceptualizing empathy as a multidimensional user
state. Notably, if the current study treated empathy as a unidimensional concept, it would
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have resulted in the misleading conclusion that immersion has a null effect on overall
empathy, F(2, 88) = 1.31, p = .27. Moreover, this research demonstrates the importance of
considering the multidimensionality of presence, as different dimensions were found to
uniquely mediate immersion’s impact on distinct components of empathy.
Although our hypotheses focused on presence dimensions that were related to each of
Shen’s (2010b) empathy dimensions based on prior literature, future research should
examine the roles of other dimensions of presence, including self-presence (using stimuli
that permit users to embody in-story representations, unlike the news stories used in the
current study), affective valence, or mental absorption, as these components may differentially impact users’ empathetic responses. Relatedly, other dimensions of social presence, beyond copresence, may be of particular interest for follow-up research, including
perceived levels of intimacy and behavioral engagement with onscreen persons. On the
other hand, perhaps of more practical importance, future work may directly examine the
association between empathetic response and particular behavioral outcomes. This could
include investigating how head rotation or eye gaze varies throughout video exposure, so
as to identify whether state empathy is related to attention allocation. Alternatively, future
studies may examine how different presence dimensions mediate immersion’s influence
on altruistic behavioral outcomes including charitable donations (Herrera et al., 2018).
Beyond attending to other presence dimensions as possible mediators of immersion’s
indirect effect on empathetic responses, future work may also consider alternate dimensions
of empathy. While Shen (2010b) equated the associative dimension of empathy with identification in media contexts, identification itself may be a multidimensional construct in particular media environments. For instance, Van Looy et al. (2012) found that in the context of
online video games, players’ identification with their avatars consists of perceived similarity, wishful identification, and embodied presence. Future research could examine how
these identification factors may be differentially influenced by system immersion.
In addition, differences in media richness and associated differences in cognitive
load may impact one’s sense of self-location, copresence, or social realism, as well as
dimensions of presence beyond those directly investigated in the present study. To the
extent that richness of stimuli may influence presence with respect to mental absorption (Baños et al., 2004) and estimates of plausibility (Slater, 2009), they may in turn
influence empathetic responses. Future work should directly examine how message
richness, cognitive load, and different presence dimensions together impact empathy
in users. In a similar vein, one’s heightened sense of being in a distant environment
could potentially reduce the psychological distance between users and the story events
and characters (Trope and Liberman, 2010). Hence, scholars may also consider investigating the impact of different dimensions of presence on the psychological distance
users experience with story elements as such effects may subsequently influence
empathetic responses.
The potential impact of media richness highlights another major consideration for
future work on immersion and empathy: the role of content. Enthusiasm about the empathy potential of HMD devices and 360° video formats tends to focus on their immersive
capacity, and the present study finds that in affording a sense of self-location and copresence, immersive media can indeed enhance levels of empathetic responses in users.
However, our findings also demonstrate that immersion isn’t everything. Certain elements
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of presence—such as social realism—can impact empathy while not being associated
with technological immersion. The extent to which a user construes a story’s plot and
events as plausible is inherently a matter of content, not immersion. In turn, additional
content features—including plausibility, but also valence—should be considered in future
research. For instance, the two news stories used for the stimulus of this study were negatively valenced, centering on themes of tragedy and suffering. However, the emotional
tone of a story could make a difference such that more uplifting and inspirational content
might lead to different effects of immersion on empathy as compared with more somber
and depressing media fare, either directly or indirectly through presence. Future research
on the empathy-eliciting potential of immersive media should investigate how different
message features such as these may interact with relative levels of platform immersion to
impact different empathy dimensions.
Finally, the current study expressly employed a multidimensional approach to empathy so as to gain potential insights into the mixed findings collectively provided by past
research on immersion and empathy. With the value of a multidimensional explication of
empathy evidenced in the current context, and given the previous findings of Wei et al.
(2019) in the context of PSAs, future work may move beyond empathy as the outcome
variable of interest and examine how different dimensions of empathetic responses to
immersive news stories may impact downstream effects, including persuasion or memory of story content. That is, future research can consider the distinct mediation pathways
leading to various affective and cognitive affordances for which the direct affordances of
immersive media examined here (e.g., presence, empathy) are antecedents (Shin, 2017).
In addition, such work can incorporate user goals and relevant personality differences
such as immersive tendencies (Shin and Biocca, 2018; Witmer and Singer, 1998) to
understand how technological affordances of immersion and individual differences interact in influencing the ultimate outcomes desired by the message producer.

Practical implications for immersive media message producers
The current study provides empirical evidence that—to the extent they make users feel
located within a message and co-present with media characters—immersive media can
provide prosocial benefits in the form of heightened empathetic responses in users.
Practically speaking, this suggests that 360° news stories meant to elicit cognitive, affective, or associative empathy in a viewer may be more efficacious when engaged via HMD
rather than less immersive means, such as desktop video displays or text-based delivery.
Notably, the current study found immersion to enhance self-location and copresence, but
not evaluations of the realism of the depicted events. Journalists believe omnidirectional
360° video can offer greater transparency to users and, in turn, more accurate representations of topics (Aitamurto, 2019); however, the current findings suggest that, although
immersion had indirect effects on different empathy outcomes, it had no significant impact
on users’ perceptions of the depicted events themselves. Extending these findings beyond
the context of immersive journalism and news stories, they suggest immersive platforms
may serve as effective tools for psychotherapy related to perspective-taking or emotional
response (Glantz et al., 1996; Riva, 2005) or empathetic response training for healthcare
(Dyer et al., 2018) and education (Stavroulia et al., 2018) professionals.
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Furthermore, these results highlight how adopting a multidimensional view of both
presence and empathy may permit journalists and other content creators to more effectively produce stories meant to garner such responses. For instance, a given production
may seek to stir emotional resonance in a user—that is, to elicit affective empathy. To do
so, a producer may want to (a) orient onscreen persons toward the user (as direct address
and eye gaze have been found to influence copresence; Freeth et al., 2013), while (b)
shooting a video recording or rendering the perspective within a computer-generated
virtual environment so as to position the user “on the ground” with a first-person perspective of the scene (as such a perspective has been found to heighten one’s sense of
self-location within the space; Havranek et al., 2012). Alternatively, only the first of
these considerations may be important if the goal is to assist the user in comprehending
the situational context of the onscreen character (cognitive empathy). In this way, understanding that unique presence dimensions distinctly and differentially impact the extent
to which users understand, emotionally respond to, or identify with media persons can
inform the production and design of immersive media stories. However, our findings
also demonstrate that immersion isn’t everything. Certain elements of presence—such as
social realism—can impact empathy while not being associated with technological
immersion. This highlights that message features—just as with more traditional media
formats—matter. In turn, fully tapping into the empathy-producing potential of immersive technologies will also require content considerations.
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Note
1.

A series of paired sample t-tests were conducted to examine story differences. Although findings yielded story differences in copresence, Denver: M = 3.95, SD = 1.07; Niger: M = 4.16,
SD = 1.12, t(94) = 2.24, p < .05, there were no story differences in self-location, Denver:
M = 3.92, SD = 1.43; Niger: M = 4.09, SD = 1.55, t(94) = 1.75, p = .08, social realism, Denver:
M = 6.25, SD = 0.73; Niger: M = 6.37, SD = 0.66, t(94) = 1.68, p = .10, and the three empathy
dimensions—cognitive empathy, Denver: M = 5.59, SD = 0.79; Niger: M = 5.55, SD = 0.88,
t(94) = 0.40, p = .69, affective empathy, Denver: M = 4.58, SD = 1.01; Niger: M = 4.68,
SD = 1.10, t(94) = 0.93, p = .36, and associative empathy, Denver: M = 4.06, SD = 1.31; Niger:
M = 4.09, SD = 1.34, t(94) = 0.26, p = .80.
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Appendix
The following is a comprehensive listing of the self-reported measures in this study.
Presence: Self-Location
I felt like I was actually there in the environment of the story.
It seemed as though I actually took part in the action of the story.
It was as though my true location had shifted into the environment of the story.
I felt as though I was physically present in the environment of the story.
I experienced the environment in the story as though I had stepped into a different place.
I was convinced that things were actually happening around me.
I had the feeling that I was in the middle of the action rather than merely observing/
reading it.
I felt like the objects in the story surrounded me.
I experienced both the confined and open spaces in the story as though I was really there.
I was convinced that the objects in the story were located on the various sides of my body.
Presence: Copresence
I perceive that I am in the presence of the individuals in the story.
I feel a sense of closeness with the individuals in the story.
I want a deeper relationship with the individuals in the story.
I feel a sense of distance between myself and the individuals in the story. (RC)
Presence: Social Realism
The events in the story would occur in the real world.
The events in the story could occur in the real world.
The way in which the events occurred in the story is a lot like the way they occur in the
real world.
Empathy: Cognitive
The reactions of the individuals in the story to the situation are understandable.
I can understand what the individuals in the story are going through.
I recognize the situation of the individuals in the story.
I can see the point of view of the individuals in the story.
Empathy: Affective
I experienced the same emotions as the individuals in the story.
The emotions of the individuals in the story are genuine.
I was in a similar emotional state as the individuals in the story when watching/reading
the message.
I can feel the emotions of the individuals in the story.
Empathy: Associative
I can identify with the individuals in the story.
I can identify with the situation described in the story.
I can relate to what the individuals in the story are going through.
When watching/reading the story, I was fully absorbed.

24

new media & society 00(0)

Interpersonal Reactivity: Perspective-Taking
I sometimes find it difficult to see things from the “other guy’s” point of view. (RC)
I try to look at everybody’s side of a disagreement before I make a decision.
I sometimes try to understand my friends better by imagining how things look from their
perspective.
If I’m sure I’m right about something, I don’t waste much time listening to other people’s
arguments. (RC)
I believe that there are two sides to every question and try to look at them both.
When I’m upset at someone, I usually try to “put myself in his shoes” for a while.
Before criticizing somebody, I try to imagine how I would feel if I were in their place.
Interpersonal Reactivity: Fantasy
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.
I am usually objective when I watch a movie or play, and I don’t often get completely
caught up in it. (RC)
Becoming extremely involved in a good book or movie is somewhat rare for me. (RC)
After seeing a play or movie, I have felt as though I were one of the characters.
When I watch a good movie, I can very easily put myself in the place of a leading character.
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.
Interpersonal Reactivity: Empathic Concern
I often have tender, concerned feelings for people less fortunate than me.
Sometimes I don’t feel very sorry for other people when they are having problems. (RC)
When I see someone being taken advantage of, I feel kind of protective toward them.
Other people’s misfortunes do not usually disturb me a great deal. (RC)
When I see someone being treated unfairly, I sometimes don’t feel very much pity for
them. (RC)
I am often quite touched by things that I see happen.
I would describe myself as a pretty soft-hearted person.
Interpersonal Reactivity: Personal Distress
In emergency situations, I feel apprehensive and ill-at-ease.
I sometimes feel helpless when I am in the middle of a very emotional situation.
When I see someone get hurt, I tend to remain calm. (RC)
Being in a tense emotional situation scares me.
I am usually pretty effective in dealing with emergencies. (RC)
I tend to lose control during emergencies.
When I see someone who badly needs help in an emergency, I go to pieces.
Note: (RC) = reverse-coded item.

