[bookmark: _c72bqmwbqqnn][bookmark: _GoBack]Appendix 9: Numerical breakdown of key words used, the working definitions, and terminologies being used (Sorted by count from highest to lowest).
[bookmark: _3735y737mh93][bookmark: _p1v0avwgmkac]Table 9 gives the working definitions, and terminologies being used in the studies reviewed surrounding the use of VR technology as an empathy enhancement medium. To obtain a comprehensive insight into the usage of words and related terminologies, the cited references in studies were also included in the analysis.
	Words
	Working definitions
	Related terminology
	Count (%)

	Empathy
	“Empathy allows us to understand the feelings of others, predict their behaviours, and experience emotions triggered by their emotions” [37],

“Cognitive empathy refers
to a controlled process in which individuals understand the mental states of others while adopting their psychological point of view. Emotional empathy commonly refers to the
more automatic affective response to the experience of others, which can motivate concern and subsequent helping behaviour” [23]. 

“Empathy is defined in many different ways (Davis, 1996; Decety and Jackson, 2004; Ickes, 2003, as cited in [42], however, one significant and common conceptual characterization relates to subjectively experience and share in another’s psychological state or feelings; what is termed an “affective response” to another (Jeffrey, 2016, as cited in [80].
“Empathy, the ability to share and understand someone else's emotions” [12], 

“Empathy entails the ability to understand the thoughts and feelings of someone else” (Singer et al., 2004, as cited in [20].

“Whilst empathy has been defined and conceptualised in different ways [80], the central tenet of most definitions refers to the ability to understand another person's experiences and feelings (Cunico, Sartori, Marognolli, & Meneghini, 2012; Lemogne, 2015, as cited in [57]. However, research suggests that empathy is not a singular entity rather it is composed of different dimensions (Bylund & Makoul, 2002, as cited in [57]. 

“Empathy is the ability to place oneself in another's position, participate in what one suffers until complete empathetic identification without the loss of the personal identity (Kirman et al, 2010, as cited by [28]. There is no consensus on the meaning of empathy, as it is used by several disciplines and thus the different definitions reflect the differences of the fields (Gerdes, 2011, as cited by [28].
Empathy refers to the ability to enter the position of another person and see the world with his/her own eyes” [28].
“In its original sense, empathy can be considered as the tendency to project oneself into an observed entity with the mechanism of an inner imitation” (Davis, 1996, as cited by [64].
	Perspective-taking(P11), perspective, 1PP, understanding, compassion, kindness, empathic concern, other-oriented empathic states, self-oriented empathic states.
	44 (100%)


	Virtual Reality (VR)
	“VR can be described as a concerted representation of sensory illusions that help create a sense of presence into an alternate world” [45]. 

“Virtual reality (VR) refers to computer technologies that use software to generate realistic images, sounds, and other sensations that replicate a real environment or create an
imaginary setting, and simulate a user’s physical presence in this environment” [50]. 

“Virtual Reality (hereafter VR) technologies are advanced interfaces creating a virtual, immersive, simulated environment which replaces the actual surroundings of a user so that the user may experience the virtual as real” (Guttentag 2010; Zheng, Chan, and Gibson 1998, as cited in [24].

	Intervention, multiple sensory, virtual environments, virtual patients (VP), virtual human, virtual consultation. 
	43 (97.73%)

	Presence
	The user feels being there inside the virtual world.
	Sense of presence, spatial presence, transportation
	37 (84.10%)

	Perspective taking (PT)
	The ability to experience a situation from a different perspective (i.e. walking in the shoes of someone else). 
	1PP, Empathy, walking in another person’s shoes, experiencing what someone else might, First-person POV, Deep subjectivity. Virtual reality perspective-taking experiences (VRPT), perspective, viewing others’ perspectives, partaker-perspective, first-person perspective, Perspectives.
	32 (72.73%)

	Virtual environment (VE)
	Computer-generated environment
	VE, Immersive virtual environments (IVE), 3D environments, Virtual simulation training, simulated environment, virtual reality simulation, Virtual Worlds, Virtual Environments, virtual reality environment.
	31 (70.46%)

	Various software & terminology
	“The set of instructions or programs that tell a computer what to do”. [80]
	Unity software, Audition CS6 software,
Software, Premiere Pro, game engine,
Worldviz PPT E, Xsens, Adobe
“Mercy”, 1000 Cut Journey, Adobe
AS IF, Autodesk, HTC Vive technology,
Into D’mentia simulator, Kinect,
online software, Permanent,
The Autism Too Much Information (TMI),
the machine to be another (TMTBA), Through Pink and Blue Glasses, Through the D’mentia Lens (TDL), Unity, Unity 3D platform,
Unity Technologies, Unity, UnityPro4,
Virtual Dementia Tour (VDT), Virtual Dementia Tour, Alfred by Embodied Labs,
	30 (68.19%) 


	Immersive
	Experiencing the same sensations of ownership over a virtual body inside an immersive virtual environment. A technical property of the medium, related to its capacity to provide natural sensorimotor contingencies to the user (e.g., a wide field of view, or a quick update of the visual field when the user turns his or her head).
	Immersion, 
Reality environment, Immersive virtual environment (IVE), immersive virtual reality, 3D environments, immersive journalism, immersive VR, immenseness(P37), immersive technology, immersive VR environment, immersive environments, immersive virtual environments, Immersion virtual reality
	26 (59.10%)

	Embodied
	feeling of being “embodied” in a virtual body. 
	Embodiment, Sense of Embodiment, metaphorical embodiment, immersive Embodied, embodied virtual reality (EVR), embodied agents, Virtual Embodiment
	25 (56.82%)

	Head-mount display
	A device worn on the head to display or project the visual content for the user. 
	HMD, display device, head-mounted VR camera, VR headset,  headset, daydream goggles, HTC Vive, Oculus CV, Oculus CV1, Oculus Rift DK2, head-mounted, VR simulator, head mounted device, Oculus Rift, virtual reality headset, Samsung Gear VR Headset, head mounted display, HTC Vive headset, Oculus Rift VR headset, VIVE, HTC Vive HMD, VR-cardboard headset, head-mounted camera, Ocular Go Headsets, virtual reality headset, VIVE Pro, Homido virtual reality headset, head mounted VR
	22 (50%)

	Avatar
	Digital representation of the user.
	3D avatar, avatars (P2, P3, P7, P15, P20, P28, P33, P34, P44), virtual persona, on-screen persona, self-avatar(P22), agents(P15)
	20 (45.46%)

	Story
	Experiencing the narrative from a first-person point of view.
	Virtual reality journalism, 360-degree video, story, immersive journalism, storyline, interactive storybook, immersive story-driven Replication, storytelling, immersive storytelling, VR Storytelling
	15 (34.10%)

	Experiential learning
	Learning in which the learner is directly in touch with the realities being studied, instead of only reading, hearing, or writing about it.
	Constructionist education, experiential learning theory (ELT), game Based Learning(P41), active learning(P30), “problem-based learning” (PBL)(P30), “case study-based learning(P30),” competency-based learning(P30), flipped classroom(P30), Games-based learning(P7), student-centred learning, practical ‘hands-on’ engagement, embodied learning(P30), Discovery learning, student centred learning, practical ‘hands-on’ engagement, active engagement, experimental Intervention, Constructionist education
	10 (22.73%) 

	Headphones
	“a device that converts electrical energy into sound waves and is worn over or inserted into the ear” [81].
	Earphones
	10 (22.73%)

	Healthcare
	care and support to people with a disability, a medical condition, mental illness or age related.
	health care workers, healthcare professionals, healthcare training, 
	8 (18.19%)

	Caregivers
	Someone who provides care and support to people with a disability, a medical condition, mental illness or aged related ailments.
	Caregiver, informal caregiving, caregivers, carers, health care workers, healthcare professionals, Care nurses, social care practitioners, dementia care, 
	7 (15.91%)

	Augmented 
	An interactive real-world experience with blended computer-generated objects to enhance the experience.
	Multiple sensory, Intervention, virtual environment, augmented context-based interactions, augmented, augmented reality systems, augment, Augmented Virtuality, Augmented reality (AR).

	7 (15.91%)

	Mixed reality
	A hybrid of reality and virtual reality. 
	MR, Mixed Virtual
Reality, Augmented, reality, AR, virtual environment.
	6 (13.64%)

	Psychometric
	Theory and technique of psychological measurement
	Psychometric test, 
	6 (13.64%)

	360-degree
	Video recordings that capture multiple directions at once. Typical using omnidirectional camera or an assembly of cameras.
	Immersive technology, Intervention, VR storytelling, Virtual reality journalism, 360-degree, 360° tour, 360° film, 360 Samsung Gear camera, 360-degree immersion, 360° simulation video, YouTube 360° video, 360-degrees video, Virtual Reality 360, VR 360 immersion simulation, 360° video, 360° videos, 360-Video, 360 degrees, 360°-video-based, 360-degree video.
	5 (11.37%)

	Artificial
	The science and engineering of making intelligent machines, especially intelligent computer programs. It is related to the similar task of using computers to understand human intelligence, but AI does not have to confine itself to methods that are biologically observable [82].
	Intelligence demonstrated by machines, the simulation of human intelligence processes by machines. Stimulus, Stimuli, visual and haptic senses to increase the embodied illusion, Artificial Reality, artificial nature, Artificial, Artificial intelligence (AI)
	4 (9.10%)

	Virtual reality programmes
for dementia training
	Used to stimulate experiences of what it might be like for a person with dementia
	Virtual dementia Experience, Virtual Dementia Tour, myShoes project, simulating dementia, dementia simulation, Into D’mentia, Through the D’mentia Lens (TDL), Virtual Dementia Tour (VDT)
	3 (6.82%) 
Programs

	Cybersickness
	Exposure to a virtual environment causes similar symptoms to motion sickness. Or psychological impact of feeling oneness with the avatar [30].
	Cybersickness, sickness, ataxia, headache, or “feeling off”, simulation sickness, motion sickness, Simulator Sickness), Virtual reality sickness
	3 (6.82%)

	Transportation
	The extent that individuals are absorbed into a story or transported into a narrative word
	Presence, intensity of absorption, transport
	3 (6.82%)

	Deep subjectivity
	First-person POV simulations that utilise the audio-visual. 
medium to reflect not only the perceptual experience of visual and auditory information, but also aspects of perception that are non-aural or non-visual. Sensory experience of that person may be like (e.g. multimodal senses and emotions).
	Perspective taking(P6), subjective attention, attention filters, immersive experience and deeper understanding perceptual awareness, sensory experience, deeper understanding (P28, P41), deep (P7, P39), deeper understanding of
Oneself(P4), viscerally engaging experiences
	1 (2.27%)

	Pulse sensor
	A device used to check and monitor a pulse.
	Interbeat intervals (IBIs / time between pulses), The heart rate is known as beat per minute (BPM), pulse rate sensing node
	1 (2.27%)

	Electroencephalogram (EEG)
	An electroencephalogram (EEG) is a test that detects electrical activity in your brain using small, metal discs (electrodes) attached to your scalp. Your brain cells communicate via electrical impulses and are active all the time, even when you're asleep. This activity shows up as wavy lines on an EEG recording. Mayo Foundation [83].
	EEG brain activity, BIOSEMI (EEG signal acquisition device used), EMOTIV EPOC+ (high resolution, multi-channel, wireless neuroheadset), electroencephalographic (EEG), EEG signals, EEG
	1 (2.27%)

	Information communication technology (ICT)
	Extensional terminology for information technology

	Information technology (IT), ICT-based, Information Communication Technologies
	1 (2.27%)

	Image-based gesture interface
	Gesture recognition technology
	Hand gesture recognition technology, hand gesture controlled(P34).
	1 (2.27%) 

	Artificial auditory hallucination
	Audio recordings used to simulate auditory hallucination.
	Simulated of artificial hallucination, Stimulus, Stimuli, persecutory paranoia
	1 (2.27%)



