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Ubiquitous? 





Barriers for VR 

•Cost 

•Awkwardness of the technology 

•Lack of broad exposure 

•Content 
 

 







….low-end experiences like Google Cardboard are 
actually doing way more harm than good because to 

the uninitiated Cardboard seems a close approximation 
of VR but to the rest of us that know better, let’s be 

honest, Cardboard is [insert poop emoji] 

Jay Kapoor VC @ LaunchCapital  
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• Variations on 360 Video 
(Volametric video) 

• Synthetic worlds 

VR Content 



https://www.youtube.com/watch?v=mlOiXMvMaZo&list=PLgp1ozfu0qCYckRmQ3OVliHf5xkClxEKa












Social interaction:  
speech, movement, and emotional expression 



Stereoscopic Vision  Field of View  Spatial Audio  

By Thepigdog (Own work) [CC BY-SA 3.0 
http://creativecommons.org/licenses/by-
sa/3.0)], via Wikimedia Commons  
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Am3d. (n.d.). 3d_300x287 [Representation of 3d 
sound system]. Retrieved February, 2017, from 
http://www.am3d.com/home-
english/products/zirene%C2%AE-3d.aspx 



 
Proprioception 







Immersion 
&  

Presence 

Narrative (Qin 2008) Interactivity 

Csikszentmihalyi - Flow   



Immersion 

“The combination of complete visual replacement and 
headphones isolated me from the outside world very 
effectively. The perspective vision has a very powerful effect 
but perhaps the key to the whole thing were the controllers 
which let me interact with the virtual world. Virtual hands 
were displayed in my visual field and the motion of them/the 
controllers matched my proprioception which had such a 
strong effect on the immersion. I found my engagement so 
strongly dependent on the smooth and accurate tracking of 
those controllers though.” 



Consider the following VR experiences 

 

• experiencing the launch of the Apollo 11 mission   

 

• experiencing autism 

 

• Why was it “engaging” or could be “engaging”? 
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How are immersive technology and cognitive 
capabilities reshaping teaching & learning? 

•Experience  (Immersive  & Presence) 

•Emotional elements of learning 

•New cognitive models?  
• learning as an ontologocial process of “becoming” 

(cognitive development models)  
• Embodied cognition 



Experiential Learning: (Kolb 2014) 

• Learning is a Process 

• Learning is Relearning 

• Resolving Cognitive 
Dissonance 

• Holistic Process 

• Our Experiences 
Shape Us 

• Learning is creating 
knowledge.  
 



Learning is a Process 

Learning is best conceived as a process, not in terms of 
outcomes. To improve learning in higher education, … 
education must be conceived as a continuing reconstruction of 
experience ... the process and goal of education are one and 
the same thing.’ (Dewey 1897: 79) 

 



Learning is Relearning 

Learning is best facilitated by a process that draws 
out the students’ beliefs and ideas about a topic 
so that they can be examined, tested and 
integrated with new, more refined ideas.  
 



Resolving Cognitive Dissonance 

Learning requires the resolution of conflicts 
between dialectically opposed modes of 
adaptation to the world. Conflict, differences, and 
disagreement are what drive the learning process. 
In the process of learning one is called upon to 
move back and forth between opposing modes of 
reflection and action and feeling and thinking.  
 



Holistic Process 

Learning is a holistic process of adaptation. 
It is not just the result of cognition but 
involves the integrated functioning of the 
total person – thinking, feeling, perceiving 
and behaving 



Our Experiences Shape Us 

“Learning results from synergetic transactions between the 
person and the environment. Stable and enduring patterns of 
human learning arise from consistent patterns of transaction 
between the individual and their environment. The way we 
process the possibilities of each new experience determines the 
range of choices and decisions we see. The choices and 
decisions we make… determine the events we live through, and 
these events influence our future choices. Thus, people create 
themselves through the choice of actual occasions they live 
through. " 
 



Learning is creating knowledge.  

Experiential learning draws on a constructivist 
theory of learning whereby social knowledge is 
created and recreated in the personal knowledge 
of the learner. This stands in contrast to the 
‘transmission’ model on which much current 
educational practice is based where pre-existing 
fixed ideas are transmitted to the learner.  
 



Tyng, C. M., Amin, H. 
U., Saad, M. N., & 
Malik, A. S. (2017). The 
influences of emotion 
on learning and 
memory. Frontiers in 
psychology, 8, 1454. 



New Cognitive Models? 



“Since education is not a 

means to living, but is 

identical with the operation 

of living a life which is 

fruitful and inherently 

significant, the only ultimate 

value which can be set up 

is just the process of living 

itself." (John Dewey 

Democracy and 

Education, 1916, p. 239) 





Individual choices more than algorithms limit 
exposure to attitude-challenging content in 
Facebook. (Baskshy 2015) 
 
 



Embodied Cognition 

•How we use our body influences how we think. 

•Our sensory experiences appear to be regulated 
by multisensory modulations.  

•The very structure of reason itself comes from the 
details of our embodiment. We can only know by 
doing. 

•Our bodies think as whole, thinking is not a thing 
the brain does, it is an embodied action. 









Why did we explore VR? 

•Conceptual understanding of phenomena that is 
difficult for students to visualize. 

•A place where students can see how their 
assumption/ misconceptions play out in a simulated 
reality. 

•A new way to explore the representation, visualisation 
and interaction with big data. 

• Equity – field trips 
 

 

 



…merely providing an environment with a high degree 
of fidelity and user control, modelled on a real world 
system or a set of abstract concepts, will not necessarily 
facilitate the development of conceptual 
understanding.  
 
An appropriate set of learning tasks need to be 
designed, with appropriate task support, to ensure that 
the activities that the learners undertake as they 
explore the environment do in fact require them to 
develop such an understanding. (Dalgarno, Hedberg, 
Harper 2002 p157) 
 



Designing user experience in VR 
• Linking conceptual understanding to a first order experience. 

• The user is free to navigate, but the space is intuitive. 

• Simplified models for concepts, avoiding the use of convoluted 
symbolisms. 

• A capacity to allow a user to manipulate the virtual world. 

• Transduction –  representations of information which could not 
normally be perceived by the sensory system – constructing the 
reality to scaffold the students needs. 

• Reification “feels” like a space that could exist even without the user’s 
presence.  

• Scaffold within and outside the space – meaning of the experience. 
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