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Objectives:

The Learner Will Be Able To:

Distinguish the difference 
between virtual reality and 
augmented reality.

Discuss the current 
methods of teaching anatomy 
including the gold standard.

Understand the research 
that has been done with AR and 
VR in the classroom, specifically 
for anatomy based content.

Seek the best equipment 
and software for their particular 
institutions and budgetary 
restraints.



Virtual Reality vs. Augmented Reality

The user is 
immersed in the 

Virtual world

Image is 
superimposed on 

reality

Examples: 
Pokémon Go

More recent navigation systems superimpose 
the route on the live view of the road



Research: 
History of technology in anatomy 
classrooms

Trelease (2016)
Development of PC lead to better lectures, 
World Wide Web led to easier 
collaboration, VR software is next frontier



Research:
Cybersickness

Rebenitsch and Owen (2016)
What is cybersickness, how do we 
diagnose and treat it, and how can we 
prevent it?



Research: 
VR in the Anatomy 
Classroom

Han, Kosaka, Seung-Chul, 
Itokazu, and Kuboa (2017)
VR in the anatomy classroom
Students greatly enjoyed using the 
technology



What is being used now in the classroom?

Trelease (2016): 
• Cadaver dissection is still the gold 

standard
• Models
• 2D pictures (books, e-books)
• PowerPoints
• 3D computer images
• Mobile devices with anatomy apps
• VR

Pros

Cons



What VR products are out there?

Cardboard: Many 
brands

Google VR Cardboard
Around $15

Lower Level VR 
Headsets

Google Daydream

Samsung Gear VR
Around $100

Middle Range VR 
Headsets

Oculus Go

HTC VIVE Focus

Oculus Quest

All between $200-700

High End VR 
Headsets

Oculus Rift S

HTC VIVE Pro

$800-1200



What apps are available?
HTC VIVE’s
Oculus Rift
https://www.you
tube.com/watch?
v=Q5jStFXoO0M

Oculus Rift
https://www.me
dicinevirtual.com
/

Oculus Go

https://www.youtube.com/watch?v=Q5jStFXoO0M
https://www.medicinevirtual.com/


What do students 
think?

Colorado State University
https://www.youtube.com/watc

h?v=zDrLMgYZcac



What’s next?



Bottom line

VR is still new and 
developing

There isn’t a lot of 
research right now 

determining the 
effectiveness of VR

The long terms effects of 
using VR are still unknown

Determine if this style of 
teaching is right for your 

students:

1. Does the cost outweigh the benefit?
2. Does the headache of implementation 

outweigh the benefit?



References:

Creswell, J. W. (2013). Research design: Qualitative, quantitative, and mixed methods approaches. (6th ed.) Sage 

publications.

Ferrer-Torregrosa, J., Torralba, J., Jimenez, M., García, S. & Barcia, J. (2015). ARBOOK: Development and Assessment 

of a Tool Based on Augmented Reality for Anatomy. Journal of Science Education & Technology, 24(1), 119–124. doi: 

10.1007/s10956-014-9526-4.

Ferrer-Torregrosa, J., Jiménez-Rodríguez, M. Á., Torralba-Estelles, J., Garzón-Farinós, F., Pérez-

Bermejo, M., & Fernández-Ehrling, N. (2016). Distance learning ects and flipped classroom in the anatomy learning: 

comparative study of the use of augmented reality, video and notes. BMC Medical Education, 16(1), 230. 

doi: 10.1186/s12909-016-0757-3



References
Gear VR with Controller Virtual Reality - SM-R324NZAAXAR | Samsung US. (n.d.). Retrieved from 

https://www.samsung.com/us/mobile/virtual-reality/gear-vr/gear-vr-with-controller-sm-r324nzaaxar/

Hanna, M. G., Ahmed, I., Nine, J., Prajapati, S., & Pantanowitz, L. (2018). Augmented Reality Technology Using Microsoft 

HoloLens in Anatomic Pathology. Archives of Pathology & Laboratory Medicine, 142(5), 638–644. doi: 10.5858/arpa.2017-

0189-OA.

Han, Heonsoo, Kosaka, Jun, Seung-Chul Chon, Itokazu Masafumi, & Kubo, Akira (2017).

Responses of Korean physical therapy students after practice with a virtual anatomical system in Japan. Journal of Physical 

Therapy Science, 29(10), 1749–1752.

Johnson, Jeanine. (2019). Jumping into the World of Virtual & Augmented Reality. Knowledge Quest, 47(4), 22–27.



References
Mohamed, E., & Bunt, S. (2016). Best teaching practices in anatomy education: A critical review. Annals of Anatomy, 151-157.

Moro, C., Stromberga, Z., Raikos, A., & Stirling, A. (2017). The effectiveness of virtual and augmented reality in health 

sciences and medical anatomy. Anatomical Sciences Education, 10:549-559.

Rebenitsch, L., & Owen, C. (2016). Review on cybersickness in applications and visual displays. Virtual Reality, 20:101-125.

Technologies, U. (2019). Unity. Retrieved from https://unity.com/

Trelease, R. B. (2016). From chalkboard, slides and paper to e-learning: How computing technologies have transformed 

anatomical sciences education. Anatomical Sciences Education, 9:583-602.
Tucker, B. (2012). The flipped classroom: Online instruction from home frees classtime for learning. Education Next, 82-83.



Contact Information

Ashley Bondurant, PT, DPT

Ashley.Bondurant@tridenttech.edu

Towson University – Athletic Training
University of Maryland, Eastern Shore – Doctorate of Physical Therapy
University of South Carolina – M. Ed. – Educational Technology - Current

Lemons to Lemonade Therapy, LLC


	Slide Number 1
	Contact Information
	Objectives:
	Virtual Reality vs. Augmented Reality
	Research: �History of technology in anatomy classrooms
	Research: �Cybersickness
	Research: �VR in the Anatomy Classroom
	What is being used now in the classroom?
	What VR products are out there?
	What apps are available?
	Slide Number 11
	What’s next?
	Bottom line
	References:
	References
	References
	Contact Information

