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MiRTLE  
•  MiRTLE Technology is an implementation of immersive 

education technology within a traditional classroom 
environment. 

•  It is designed to distribute the current lecture content to 
distance learners in a synchronous manner 

•  MiRTLE facilitates the merging of virtual learning environments 
with lecture halls without changing what is currently being done 
•  The lecturer does what they would ordinary do 
•  The remote student interfaces synchronously with the lecture hall while 

in an immersive environment as they would in a lecture hall 
•  MiRTLE and other such virtual environments have been shown 

to be clearly superior platforms to traditional asynchronous 
learning management systems 



 
 

(MiRTLE) 

MiRTLE’s,Posi<on,in,Virtual,Learning,Spaces,
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MiRTLE class 



MiRTLE installation 
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Portable MiRTLE 



University,of,Essex,
•  Health and Human Sciences 
•  International Academy 



The iClassroom research testbed 

Applying Intelligent Environment principles to 
teaching & learning spaces 



St,Paul,College,MiRTLE,

•  Computer Science 
•  Mathematics 
•  Foreign Language 



Minneapolis Public Schools 

•  Distributed delivery between 
buildings 

•  Creative immersive galleries 
•  English as second language 
 



Student-Faculty Interaction 
•  Students' anticipated class cohesion, quality of learning, 

quality of teaching and clarity of communication broadly 
similar to a normal lecture   

•  MiRTLE helps to break down the barriers between the 
virtual and the physical, allowing impromptu and 
naturalistic exchanges that are likely to increase a 
sense of presence for all involved 

•  The MiRTLE environment can be deployed without the 
additional costs of generating specialized lecture 
materials or new teaching processes 



Mixed-reality learning – challenges 
• Going beyond lectures: 

•  Supporting structured learning activities in virtual worlds - 
Pervasive interactive Programming and Learning Design 

•  Intelligent guidance 
•  Providing personalized student support through adjustable 

autonomy  

•  True mixed-reality support 
•  Supporting the Virtuality Continuum through the Inter-Reality Portal 
•  Real-world, mixed, virtual and augmented realities 

 



Supporting structured Learning Activities 
in Virtual Worlds 
• Pervasive interactive Programming and Learning Design 

IMS Learning Design 
Establish learning goals based on 
shareable designs to ensure that the 
activities are properly structured with 
clear learning objectives 





From Learning Design to Virtual World 

How to map LD to 3D learning tasks? 
How do you spatially represent these activities in a 3D 
environment? 
 



Providing personalized student guidance 
through adjustable autonomy 

•  Autonomous-Agent Driven Approaches 
•  Employ AI agents to program behaviour rules autonomously 

•  Monitor the environment and user actions 
•  Use pattern recognition and machine learning 

•  Advantages and Disadvantages 
+ Reduce cognitive load placed on the user 
+ Greatly increases user convenience 
- However, it also reduces privacy and agents may make wrong decisions in certain situations 

•  End User Driven Approaches  
•  Simplified programming interface where users program behaviour rules themselves 
•  User has complete control over the system management 
•  Advantages and disadvantages 

+  Empower the user 
+  Very well suited to creative and technically minded users 
- But what if the user isn’t able or willing to use the system? 



Examining These Approaches 

• Two opposite ends of a scale 
 
 
 
 
 
 

 
 

High convenience 
Low user control 

Low convenience 
High user control 



Examining These Approaches 

• Two opposite ends of a scale 
 
 
 
 
Adjustable autonomy 
– Sweet spot between user convenience and control 
– Sliding scale 
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Supporting the Virtuality Continuum 
through the Inter-Reality Portal  
• Real-world, mixed, virtual and augmented realities 

 

At this point we have a 
"Dual Reality" state in 
which the objects in 
the virtual world are a 
copy of the real world  



Virtuality Continuum Learning Activities 
(Implementation in Physical World) 

! Collaborative activities 
through several Inter-
Reality Portals. 

! Buzz Boards  to 
create a series of lab 
activities  

! QR Codes and other 
interactive sensor/
effector systems to 
interact between real 
components and the 
virtual environment. 



An Inter-Reality Portal can be defined as a 
collection of interrelated devices, a 3D virtual 
environment and software agents that allow users 
to complete activities at any point of Milgram’s 
Virtuality Continuum. 



Inter-Reality Portal (Implementation) 

!  ImmersaStation  

! Camera  

! Some sensor/effector 
devices would capture 
elements of augmented 
reality and augmented 
virtuality 



!  On-demand learning through overlaying virtual 
information on the real world based on context-
aware systems that sense the learner’s locations and 
needs. 
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MiRTLE 

MiRTLE AT A GLANCE 
•  Provide online access to 

your classes  
•  Business as usual for your 

teaching staff  
•  Mix real and virtual students 

in a single location  
•  Share your normal teaching 

with online students  
•  Increase class size while 

retaining the quality 

•  MiRTLE combines the best of video and web 
conferencing while avoiding the downsides of 
each 

•  No specialized installation required 
•  Built-in high fidelity audio 
•  Remote and seated students are visible to 

teacher 
•  A webcam is not required by remote students 
•  More engaging and immersive for remote 

students 
•  No change to teaching pedagogy or materials 
•  Authentication can be integrated into institutions 

ICT systems 
•  Ease of use for teacher and students 
•  Bridges the gap between local and remote users 


