
VR/AR IN EDUCATION



Top 
Benefits of 
VR in 
Education

Improves understanding

Improves attention and engagement

Learning through experience

Virtual Field Trips

Encourages imagination and curiosity

Scalable VR Training

Improves attention and engagement



Types of Virtual Educational Environments

Different types of VR used for the purpose of education: VR environment using common 
mouse/keyboard on a stereoscopic display; Experience room used to show tsunami; a 
Science educator in a primary school taking students to virtual Egypt via the Google 
Expeditions App.



Types of Virtual Educational Environments

Selected examples that affect immersion level in VR-based education. From left: 
Immersive system based on wearable devices for providing on-the-job training. Tilt 
Brushas: a tool in VR education. Virtual Reality Cycling Platform. Haptic feedback system 
used with Simodont for teaching dental procedure



Tilt Brush



Simodont 
Dental 
Trainer



Educational VR Applications

• wykres



Engineering Education



Medical 
Education



3D Organon 
VR Anatomy 
Medis Media



General 
Education



Google 
Expeditions



Special Needs Education

Left: User interacting with components of VR system.
Middle and Right: VR environment that participants moved through while walking on the 
treadmill.



Evaluation Methods

• System Usability Scale (SUS) - consists of 10 item 
questionnaire with 5-point scales numbered from 1—
strongly agree, to 5—strongly disagree.

• Evaluating questions, less general or tailored for the 
purpose of specific application.

• Pre and post-tests (connected with the goal of the app) -
evaluation of the progress.

• External sensors (e.g. heart rate, eye tracking, motion 
tracking) - recognition the level of engagement.

https://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html


Challenges and Issues

LACK OF VISUAL REALISM AND REALISM OF THE 
DYNAMICS AND INTERACTION;

REALISTIC VR ENVIRONMENTS REQUIRE 
COMPUTATIONALLY POWERFUL HARDWARE FOR 

RENDERING, WHICH GOES HAND IN HAND WITH THE 
PRICE.

HUMAN FACTOR AND PHYSICAL SIDE EFFECTS ARE 
ANOTHER ISSUES (VR SICKNESS, NEGATIVE EFFECT ON 
DISSOCIATION OF ACCOMMODATION/CONVERGENCE 

AND CARDIOVASCULAR CHANGE.



VIMELA (case study in Mechatronics)

Motivation:

• access to simulations of state-of-the-art equipment, 
which rarely available or too expensive;

• more accessible laboratories due to reduced need of 
supervision;

• attractive teaching tool tailored to fit the 
curriculum;

• possibility to prepare the students for future 
work (i.e. by providing specific machinery 
specifications to be put in the VR application).



VIMELA (CASE STUDY in Mechatronics)



VIMELA (CASE STUDY in Mechatronics)



VIMELA 
(case study in 
Mechatronics)



VIMELA (CASE STUDY in Mechatronics)



VIMELA (CASE STUDY in Mechatronics)



VIMELA (CASE STUDY in Mechatronics)

Subjective assessment of educational values of VR application



VIMELA 
(CASE STUDY in 
Mechatronics)



AR in EDUCATION



AR vs. education domains

Scopus keywords search.



AR vs. education domains

Percentage distribution of the most popular education domains based on Scopus keywords.



AR vs. the 
world



AR vs. the world



AR tools



AR in engineering

Tablet and Hololens glasses scenario presenting the analysis of an electric actuator.



AR in engineering

Physical manufacturing cell and its 
virtual equivalent.



AR in general 
education



AR in life 
science



AR in medicine

(A) Magic Mirror system: 
AR view with virtual 
anatomy models super 
imposed on the user;
(B) CT section image 
corresponding to the 
slice at the height of the 
virtual redcircle in the 
AR viewext



Human Augmented 
Anatomy Mirror



AR for special needs education

AR for special needs education (a) currency learning system (b) an app forindependently
learning geometry (c) sample AR models on flash cards used for speechtherapy (d) the
application Fancy Fruits, used to teach disabled children about regionalfruits and
vegetables.





Spatial



Spatial

Work, talk and 
stand

Work, talk and stand next 
to each other from across 
the world;

Create

Create your own 3D-
realistic avatar;

Talk, move, and 
interact

The avatar can talk, 
move, and interact with 
objects inside virtual 
room;

Upload

Upload 3d models + 2D 
images, videos, and PDFs;



Spatial
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