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Integrating Virtual Reality to Reduce Anxiety in Beginning Welders

Introduction

“Welding has been gaining importance since the Industrial Revolution began changing the world. The modern world demands the ability to meld metals when constructing most structures, creating a highly sought after trade skill” (White, Reiners, Prachyabrued, Borst, & Chambers, 2010).  So training qualified welders is an important task.  “Thanks to a global boom in industrial manufacturing, skilled welders are in greater demand than ever” (Brat, 2006, p.1).  With such a great need for these skilled labors finding quicker and easier ways of training has become a must. 

	Today integrating virtual reality simulations into training programs have become more popular.  Virtual reality simulations have been used in training surgeons, pilots, and welders.  Most studies have looked at the virtual reality training methods and integrating them into established programs (Stone, Watts, Zhong, & Wei, 2011).  These studies have shown a positive effect on the trainees’ ability to learn the skills needed for their profession (Stone, Watts, Zhong, & Wei, 2011; Seymour, Gallagher, Roman, O’Brien, Bansal, Andersen, & Satava, 2002).

One aspect that has not been evaluated is the cognitive obstacles the trainees may face.  From teaching students at the secondary and post-secondary levels I have seen that anxiety can be a large hurdle to overcome when first learning how to weld.  Finding a training method or technique to combat this barrier of anxiety is needed.  Wallach, Safir, and Bar-Zvi (2009) states that social phobia usually effects school performance, ability to create social networks as well as work performance.  According to Powers and Emmelkamp (2007), virtual reality can have a large effect on overcoming anxiety disorders.  Does the conclusion that the use of virtual reality to overcome anxiety transfer to beginning welders? 

How it works

	The VRTEX 360TM welding simulator is a computer based training apparatus used to train beginning welders before they would operate an actual welder.  By putting the operator into a simulated environment to practice their welding technique before using an actual welder will prevent them from the potential hazards of welding.  The potential hazards that welders face are electrocution, ultraviolet radiation, chemical fumes, and infrared radiation.  These hazards are a potential cause of anxiety for beginning welders.

	The utilization of a virtual reality welding simulator also creates a safer environment for the welder to practice and hone their skills.  Some safety concerns for welders include the exposure to welding fumes created by the welding process.  There are different pollutants in welding fumes, but one that can cause death after prolong exposure is carbon monoxide.  The carbon monoxide pollutant can be “found in fumes of SMAW, GMAW, and FCAW” (Balchin, 1993, pp.160-161) welding processes. This is the reason welding facilities utilize ventilation systems, to reduce exposure of welding fumes to the welder.  With the virtual reality welding simulator there is no risk of exposure to these harmful fumes that are created.  By taking the risk out of the equation allows the student to focus on learning how to weld and not on their anxiety.

Results to Date

	These results to date are purely anecdotal. [University] purchases a VRTEX 360TM in 2011 and has been used in the following agricultural mechanics classes: Methods of Teaching Agricultural Mechanics and Agricultural Mechanics Applications.  Within these classes students have been instructed on how to weld with Shielded Metal Arc Welding (SMAW) and Gas Metal Arc Welding (GMAW).  The VRTEX 360TM is able to simulate these two welding processes.  

	Within these classes students have used the VRTEX 360TM during various times throughout welding.  Students used the welding simulator before and after using an actual welder to increase their welding technique without using welding consumables.  The students were then asked how the VRTEX 360TM impacted their anxiety while welding.  The majority of the students that used the VRTEX 360TM said “without it I wouldn’t have been comfortable trying it on the actual thing.”  There were also students who still exhibited anxiety when transferring to an actual welder.  

Future Plans

	A research project has been developed at [University] to measure the anxiety experience by beginning welders.  Students in the aforementioned classes will be used as the research participants for this project.  Students will be hooked up to a portable bioharness to measure blood pressure, respiration, perspiration, and pulse we will be able to examine if the integration of virtual reality in our welding program has an effect on a welder’s anxiety level.  

Resources Needed

	The faculty in Agricultural Education department applied for and received funding from the University’s student technology fee grant. The university was able to purchase the unit for $45,489.00 in 2011.  Bioharness(es) will be needed to monitor the different physiological measures.
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