
Virtual social interaction and its 
applications in health and healthcare



Real social interaction?





Physically together, virtually apart

















Automatic Imitation

Congruent Incongruent 

Heyes et al. Cognitive Brain Research 2004



“The Unbearable Automaticity of Being”
- Bargh and Chartrand, 1999



Mimicry: implicit and automatically
copying the detailed kinematic
features of an observed action, 
rather than just the action goal. 

Emulation: copying the explicit 
goal of an observed action

Hamilton, Q J Exp Psychol, 2008



Forbes, Pan, & Hamilton, J Autism Dev Disord, 2016

Dr Paul Forbes



Both neurotypical and ASD participants

Forbes, Pan, & Hamilton, J Autism Dev Disord, 2016



Forbes, Pan, & Hamilton, J Autism Dev Disord, 2016

Height: p < 0.001

Height x Group: p = 0.051



Forbes, Pan, & Hamilton, J Autism Dev Disord, 2016

● Height: p < 0.001

● Height x Group: p = 0.051

● In both group there is evidence 
for mimicking; 

● ASD mimicked less. 



Engaged and disengaged

Forbes, Pan, & Hamilton, J Autism Dev Disord, 2016



Forbes, Pan, & Hamilton, J Autism Dev Disord, 2016







• 3D vision

• Surrounding

• Sensori-motor contingency

- Prof Mel Slater 2009 

VR is an illusion

@panxueni



VR is an illusion

@LSToast





Student Welcome Week

International Conference Social

Project Meeting

Lab Social

Jean-Michel Jarre Concert



Social VR: physically apart, virtually together

@panxueni Collingwoode-Williams et al, 2021



Ma & Pan IEEE VR 2022



Different configuration -> psychological impact



Collingwoode-Williams et al. 2021, Frontiers in VR

2x2 design: 
Self representation (Just hands vs full body)
Consistency (consistent vs inconsistent)

DV: Trust (trust game, questionnaires)



When confederate did not have a body (C&D), 
participants trusted them more.

Study 1: Confederate

Collingwoode-Williams et al. 2021, Frontiers in VR



Consistent conditions (A&C) are better for 
trust (questionnaires) 

Study 2: Paired participants

Collingwoode-Williams et al. 2021, Frontiers in VR



Dobre et al. 2022, CHI LBW

Longitudinal Communicative Effects of Realistic and Cartoon Avatars in 

Mixed Reality Real Work Meetings



Dobre et al. 2023 (under review)

Self rating emotion felt over the 5 days



Psychological impact could be very sensitive to 
small changes in technical setup of social VR

Ultimate goal is to represent human social signals 
in a complete way.

Consistency matters. 



Social VR Human-agent interaction

Virtual Social Interaction

Virtually together, physically apart Non-player characters (NPCs) in gaming

Avatar 👩💼
driven by another person

Agent 🤖
driven by computer algorithms

🤖

Pan & Hamilton 2018



Pan & Slater 2007



Social VR Hybrid (wizard-of-oz) Human-agent interaction

Virtual Social Interaction

Virtually together, physically apart Human-in-the-loop Non-player characters (NPCs) in gaming

Avatar 👩💼
driven by another person

Agent 🤖
driven by computer algorithms

🤖

Pan & Hamilton 2018



Pan et al PLOS ONE 2016



Child Abuse Cues

Prof Caroline Fertleman
Consultant Paediatrician



Pan et al. 2018



Measurements

• Dependent variable [NOTE] - medical notes left immediately after the 
consultation. 10 raters rated each note with a 0-100 score for “awareness of 
child-safeguarding issues and the development of some strategy to address 
those concerns”.

• Independent variables:

o stress

o the big five personality



Perceived Stress Scale



The big five



The big five



What is VR?

• Place illusion - the illusion of being there -
immersion  (supported by VR hardware)

• Plausibility illusion - the illusion of events in 
VR are real, and are related to you personally 
(supported by software)

• Embodiment illusion - the illusion of owning 
a body 

Slater, 2009@panxueni 

Perceputal illusion 

Cognitive illusion 



Perceptual Illusion Cognitive Illusion

Place illusion (Pl) - the illusion 
of being there

Plausibility illusion (PSi) - the 
illusion of events in VR are real, 
and are related to you personally



Social VR Hybrid (wizard-of-oz) Human-agent interaction

Virtual Social Interaction

Virtually together, physically apart Human-in-the-loop Non-player characters (NPCs) in gaming

Avatar 👩💼
driven by another person

Agent 🤖
driven by computer algorithms

🤖

Pan & Hamilton 2018







@panxueni @marcogillies 





MA/MSc in V&AR 2021 SeeVR Lab Xmas 2019 SeeVR Lab Lunch 2022


