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Virtual Reality (VR) is a term used to describe a three-dimensional, computer-generated 
environment which can be explored and interacted with by a person wearing a VR headset. That 
person becomes part of the virtual world or is immersed within the environment, while being at 
his/her home/classroom/office etc. VR is being integrated in many ways in various 
architecture/construction schools and industries around the world. One can create virtual 
objects and step inside to see, hear, touch, and modify them. Currently, at McWhorter School of 
Building Science, Auburn University, 2D drawings and/or field trips are used to teach students 
about design complexities in steel structures especially various types of beam-girder-column 
connections. Teaching through field trips has been very effective as students learn more when 
they see the objects in reality. However, it is not always feasible to take a large class to field trips 
due to time, safety, and cost limitations. Creating 3D VR models and immersing students in that 
virtual world could provide an engaging and meaningful experience to both building science and 
architecture students

This research study focuses on creating different 3D VR enabled steel structure models and 
testing them using a VR headset called Oculus Go. The project has three goals: 

The aim of the practical application of the Virtual Reality (VR) models is to provide 
support to building science and architecture students particularly in understanding 
on-site steel connections in classroom-based education. In a steel building, 
connections play an important role in the integrity of a structure, and many 
structural failures are attributed to connection failures (Moaveni and Chou, 2015). 
The recent failures of I-35W Bridge in Minneapolis in 2007 was due to the 
connection failure. 

Creating a VR model of a steel sculpture 
showing different steel connections

Deploying the VR model in a steel 
structures course

Evaluating the efficacy of the project 
through students’ feedback

After a thorough literature review on VR applications in construction education, a framework was 
developed to create some modules to teach steel connections. We decided to teach the 
connections through steel sculpture. Below is a brief description of our process:

Sketch-up

• Created a Sketch-up model of Steel Sculpture using 3D 
Warehouse tools. 

Unity

• Sketch up model was imported to Unity
• Created surrounding of app using Unity Asset Store
• Added

Oculus Go

• Tested Steel Sculpture App in Release Channel in Oculus 
Go

• Release channels allows distribution of early versions of 
the built app to limited audiences for testing

Design/Develop
App

Submit App

Content ReviewTechnical Review

Test

Lifecycle for Publishing an Oculus Go/Oculus 
Quest  App

The main focus of the study was to examine if the transformation to VR driven educational tools is 
beneficial to improve student understanding and knowledge retention. In order to determine the 
benefits and limitations of the VR app, 15 students were chosen for a pilot study. These students 
were all architecture students enrolled in BSCI 3440: Structures of Building-II in summer 2019. 
They were in their junior year. These students had learnt about the properties of steel in the 
earlier class. Once students were finished with the app, a survey was given to them. Below is 
some student feedback regarding the app.

The VR technology can be used for the elaboration of teaching material for increased student 
interest, knowledge retention, and conceptual clarity. Developing such powerful interactive 
design and visualization applications can help student understanding, especially in the design 
phase of any structural systems. The continuous advancement in VR software’s is making the app 
development process more effective and efficient. 
The Steel Sculpture App will soon be published for Oculus Go and Oculus Quest. Instructors will 
be able to download it from the Oculus Store. Our next step is to create similar VR app for Apple 
and Android phones for students to download and view it directly from their smartphones. We 
also plan to create similar modules for concrete and timber connections. 
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