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with frequent headset adjustments especially for  
females with hair buns, minor spatial disorientation  
when initially entering the virtual space, and leng-
thened module completion times due to user interface 
unfamiliarity. Nevertheless, almost all participants 
progressed with minimal technical help, suggesting  
issues would likely be circumvented with improved 
familiarity and more exposure.

DISCUSSION
While mannequins are usually designed for specific 
tasks, a VR/MR-based system offers modularity and 
upgradability with minimal requirements for physical 
space and specialised tutors.13,14 The introduction 
of cost-effective retail head-mounted display (HMD) 
has enhanced scalability for medical simulation.  
As demonstrated by our earlier ViVaDeX study,9,10  
VR/MR-based simulations can serve as an immersive, 
tutor-independent means of remote learning that is 
effective in knowledge acquisition through multimodal 
teaching techniques. Both VR and MR have their 
strengths and weaknesses (Table 1). VR simulation 
is superior in immersion, although at the expense 
of peer-to-peer interaction while MR simulation 
allows tactile feedback through interaction with real-
world items and engagement with other real-world 
participants. Nevertheless, legacy mannequin-based 
simulations provide a mature means of hands-on 
learning that supports “fishbowl”15 and peer-assisted 
learning16 and benefits from direct tutor engagement, 
which contributes to better learner experiences. A  
VR/MR approach can serve as a component of a hybrid 
teaching approach to reduce the strain of limited 
resources needed for mannequin-based teaching 
and, with further technology maturation, may be a 
viable standalone substitute in medical education. 
There is great potential to integrate this into a suite of  

complex and realistic obstetric emergency simula-
tions. We hope this demonstrates the availability 
of competent local know-how in developing such 
procedural skills simulations to allow a closer loop  
for local customisation while maintaining global 
potential. This will be especially important for high-
acuity and low-occurrence scenarios where society  
has an expectation for competent emergency care 
delivery. 
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Table 1. Pros and cons of different simulation modalities in teaching obstetric emergencies.

Traditional mannequin-based simulation VR-based simulation MR-based simulation

Pros •	 Well-established tactile component
•	 In-person teaching with an experienced 

tutor can be more enjoyable
•	 Can be incorporated into a hybrid 

mannequin-based clinical scenario

•	 Superior immersion within a virtual 
space

•	 Less disorientation from surroundings
•	 Tactile component if integrated with a 

physical model
•	 Involvement of other real-world 

participants

•	 MR/VR HMD can be repurposed to any other procedural skills training or simulation

Cons •	 Mannequins are limited by number of 
costly mannequins purchased

•	 Mannequins are usually a single-task 
trainer and not realistic

•	 Can be disorientating
•	 Involvement of other participants 

would have to be through virtual 
avatars

•	 Lacks tactile component 

•	 Lack of immersion, as surrounding 
location is real-world site of training

•	 High start-up costs due to need to purchase multiple HMDs
•	 Production costs and technical expertise required to create new scenarios 

HMD: head-mounted display; MR: mixed reality; VR: virtual reality




