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Head-Mounted Displays 

HMDs are mask-like devices with a built in screen that blocks out visual access to your 

surroundings and instead presents a simulated reality, either as spherical (360-degree) video 

recordings or as computer-game-like animations. Since 2013 the global attention given to VR has 

focussed on new HMD-technology, with tech giants like Facebook, Samsung, Google and HTC 

releasing new HMD-based products at consumer prices. So even though the idea to use VR 

technology in education is not new, it is not until recently that the technology is cheap enough to be 

readily available for students, educators and educational researchers.  

 

In this report we will focus on HMDs, and how they may be used to improve quality and relevance 

of education at the University of Copenhagen and beyond.  

Affordances of HMDs 

There are many reasons for using VR in education. Most of them relate to the special affordance of 

the VR technology to be a medium for simulation-based education. The argument can be separated 

into two use cases: 

 

1. Through a VR simulation you can practice new skills in a realistic environment that enables 
repetition, correction, and non-dangerous failure  
 

2. Through a VR simulation you can access experiences that are otherwise inaccessible 
because they are rare, far away in time or space or outside of normal human scale 

 

For both these use cases the technology’s ability to immerse the learner in a simulated reality is its 

main affordance. The quality or intensity of this immersion defines how realistic you will perceive 

the simulation and the goal of VR technology is to achieve the highest possible degree of 

immersion. VR technology seems like a good fit for successful educational approaches and theories 

such as constructivism, active learning, or simulation-based learning. But what does the research 

say?  

 

In the first half of 2017 researchers from the Faculty of Health and Medical Sciences, University of 

Copenhagen, conducted a literature review of all published research documenting experimental 
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Learning outcomes 

In general the reviewed studies examining the learning outcomes of HMD use in education found 

very mixed results. This was also true for studies comparing HMD-based learning to learning with 

other less immersive technologies or traditional classroom teaching. It is clear that HMDs do not 

automatically cause learning to occur, but they can be used to access simulations where learning 

may take place. Upon closer investigation the review could identify a certain subset of skills that 

seem well suited for HMD based education.  

 

Cognitive skills are knowledge-based skills such as understanding, analysing or evaluating. For this 

skills domain HMD training seems to be only superior to other formats of instruction when it relates 

to remembering or understanding the spatial and visual aspects of a space. This can for instance be 

knowledge about the layout of a laboratory, the route of a marathon, or the inside of an ambulance. 

For other forms of lower level cognitive skills the HMDs were inferior or similar to less immersive 

formats. No research examined the training of higher level cognitive skills such as synthesizing, 

analysing, or evaluating. 

 

Psychomotor skills are action-based skills such as using tools, biking, drawing, or dancing. For this 

skills domain the HMDs in themselves do not offer much immersion, because the only bodily 

movement that they register are movements of the head. Some simulators therefore use peripheral 

technologies, such as data-gloves, that immerse the user’s arms, hands and fingers into the 

simulation. When training in the psychomotor domain, the idea is that skills which are acquired 

through training in a very realistic simulator can easily be translated into a real world skill. 

However, a persisting challenge for simulation based learning is that the learner will get better at 

‘playing the simulation’, but not actually better at the skill which is being simulated. If the 

peripheral device handling input and output between body movements and the simulation offers a 

very realistic immersion then it can be used to successfully train psychomotor skills. The very 

realistic immersion of head movement that the HMD offers therefore makes it possible to train 

related psychomotor skills such as visual scanning or observational skills. This can be used for 

instance in courses where you want the students to learn to notice certain things in their 

surroundings, such as public health hazards, or post-earthquake building safety.  
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Affective skills are emotion-based skills such as ability to handle stress or understand emotions of 

others. The review included very few studies examining affective skills acquisition, but experience 

from exposure therapy shows that VR simulations can be used to treat irrational fears and phobias. 

In a learning context that means that HMDs could be used to train skills related to handling stressful 

or unknown situations such as providing health care in emergency situations, communication with 

difficult patients, or presenting your research in front of big audiences.  

 

Across all studies the learners were very enthusiastic about using HMDs for education and training. 

However, no studies have examined if these attitudes change over time, when the learners become 

used to the experience.  

Knowing when to use VR 

Introducing a new technology in the class room always comes with a number of challenges both for 

instructor and students. Using new technologies is rarely completely intuitive and it should be 

carefully considered if the possible gains are worth the cost. 

 

Therefore, before starting to use VR in class you should consider if the way you use it can improve 

quality and relevance of education, increase student motivation, or have some other positive 

influence on the learning outcomes. 

 

Following on the findings from the review presented above, using VR could be useful if you would 

like your students to: 

 

 Gain knowledge about visual/spatial aspects of a place that they do not easily have access to 

 Train their ability to function in an emotionally challenging (stressful, unknown) situation 

 Train observational skills 

 

For other skills it can also be interesting and relevant to use VR, but then the benefits will be less 

obvious, and a better result might be possible with less complicated formats of instruction.  
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Case: Virtual health walk 

Using VR to visit a far away or inaccessible place is often referred to as a virtual fieldtrip. In May 

2017 the students at the Department of Public Health’s Disaster Management programme went on a 

virtual fieldtrip to refugee camps in Iraq and France.  

 

The idea was to use virtual field trips to simulate a situation that the students will meet as 

professionals in the humanitarian sector. On the "Health in Emergencies" course the students 

simulated a so-called health walk. During a health walk the humanitarian professional collects 

observational data on the health situation in a refugee camp. The simulations used were 360-degree 

video recordings from refugee camps in northern Iraq and Calais in France. 

 

Before the virtual health walk, students were presented with the idea and context, and asked to note 

things relevant to the health of the inhabitants, such as infrastructure, housing, water and sanitation, 

as well as their demographics, culture and religion. Subsequently, the student's observations were 

discussed on the class. 

 

One advantage of virtual fieldtrips is that they can create a shared understanding and experience 

that can form the basis for learning tasks and discussions in the class. For most students it was their 

first experience with VR, so the logistics of getting everyone through the simulations was a 

challenge. Some students felt mild cybersickness, especially when moving around a lot.  Both 

instructor and students agreed that the virtual fieldtrip was a good way to provide a more realistic 

picture of life in a refugee situation than one can get from pictures and normal video.   

Challenges 

Currently the greatest obstacle to using VR in the classroom is that it can be hard to identify 

appropriate educational simulations. Although the new generation of consumer priced VR 

technology has led to an explosion in available simulations, including simulation made for 

educational purposes, it is hard to find simulations that are suitable for exactly the topic, level and 

pedagogical approach that you need. Most of the educational simulations are produced for self-

learners and many are still beta- or taster-versions of yet unfinished simulations. In lack of good 

educational simulations there are two other options. Either you can produce your own content. That 
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Contact us 

At the Centre for Online and Blended Learning we welcome collaborations with educators and 

researchers who share our passion for strengthening quality and relevance of higher education 

through sound pedagogy and innovative use of educational technology.  

 

If you are interested in knowing more about our work with virtual reality and education then please 

do not hesitate to reach out. Contact information can be found on our website:  

 

http://cobl.ku.dk/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Front page graphic: Virtual Reality Experience by Mooms from the Noun Project. 

 

This report was written in August 2017 by Lasse Jensen on behalf of the Centre for Online and 

Blended Learning, Faculty of Health and Medical Sciences, University of Copenhagen. 

 


