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Virtual Reality (VR), especially supported through Head 
Mounted Displays (HMDs) have shown promising results 
in training and education. This is mainly due to its ability 
to vary the content size, transcend the limitation of time 
and physics, visualize the unseen and its ability to 
communicate difficult concepts with ease. The reducing 
cost of 6-DoF VR devices and easy availabi l i ty of 
inexpensive 3-DoF VR platform further amplifies the use 
of VR in training and education. 

In this project, we present ATOM -  an HMD VR interface 
to teach students about atomic structure and historical 
research experiments conducted in understanding the 
structure of atoms. ATOM is designed to complement 
the classroom learning for students of grade 9.
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The objective is to increase the understanding and 
the learnability of relatively difficult-to-understand atomic 
structures among students through providing an immersive, 
engaging and a practice-based virtual learning environment.

ATOM teaches atomic structures through 3 following 
education contents (a) Introduction to the structure of 
atom - introducing electron, proton and neutron and the 
cloud structure (b) Ernest Rutherford’s gold foil experiment 
- finding results of the experiment through interactive 
activity and (c) Neil Bohr’s orbital model - teaching 
placement of electrons inside orbits.
 

ATOM is experienced on an Oculus Rift VR platform to 
display educational contents. Oculus Touch is used to 
provide input to select and manipulate objects. 
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ATOM uses an egocentric view and allows the users to navigate 
inside a virtual environment (VE) to visualize the unseen 
components of an atom. Further, it provides an easy selection 
and manipulation of virtual objects through natural input 
methods. This enables easy understanding of the atomic 
structure and practice-based learning to increase 
learnability among the users.

 

ATOM uses natural input interactions to navigate in the 
VE and select and manipulate virtual objects. Module 
and object selection is performed by pressing “A” button 
(Fig:5) on the Oculus touch, whereas grabbing is performed 
by pressing a grip button (Fig:6) on the controller. Similarly, 
navigation inside the VE is performed by using the left-hand 
thumbstick (Fig:7) whereas the egocentric view is changed 
using the right-hand thumbstick (Fig:8) of the Oculus touch.

We have designed and developed ATOM - a HMD-VR 
interface to teach concepts of atom and atomic structures 
to grade 9 students. We have developed a high-fidelity 
prototype. The next steps are to refine the prototype to 
eliminate remaining issues. We will also conduct a user 
study with students to investigate the user acceptance, 
adoption and increase in learnability compared to 
traditional digital platforms.   
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