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Introduction

Proficiency concerning the ability of teachers to teach agricultural mechanics in the secondary agricultural education program continues to be of question.  Because of the intricacy of the profession, some students who major in agricultural education at a post-secondary institution may have never stepped foot in an agricultural mechanics laboratory or may deem themselves as being only somewhat prepared.  Therefore, it is important to determine ways to help prepare pre-service teachers in their ability to teach agricultural mechanics better.  To meet the recommendations by McClean and Camp (2000) of developing solutions to ensure program graduates are provided opportunities to develop competency in agricultural mechanics, Burris, Robinson, and Terry (2005) noted that institutions will have to look beyond traditional outlets for preparation.  Further, Wyld (2009) urged colleges and universities to challenge traditional methods and adapt to the needs of digital natives.  A Virtual Reality Arc Welder can meet the charge of bridging a need for preparing pre-service teachers in agricultural mechanics and providing opportunities to satisfy the learning desires of a digital native. 

How it Works

The VRTEX™ 360 is a Virtual Reality Arc Welding (VRAW) machine produced by Lincoln Electric.  The machine can simulate Gas Metal Arc Welding (GMAW), Flux Core Arc Welding (FCAW), and Shielded Metal Arc Welding (SMAW) processes in a variety of environmental settings.  Students can train on flat plate, tee joints, grooved plate, two inch extra strong pipe, and six inch schedule 40 pipe in multiple welding positions.  

The machine looks very similar to an actual welding machine and is accompanied with a stand and helmet.  The helmet resembles a normal welding hood but is equipped with the virtual reality goggles and ear buds that tie sound to welding movement so welders can develop an understanding of the correct sound when welding properly.  A computer touch-screen is located on top of the machine to set up the student’s training module, view the welding process, and evaluate the weld.  

A major advantage of this addition to an agricultural welding laboratory is its ability to evaluate the welder beyond the human eye.  As a result, students who learn to weld from the virtual reality machine will have more effective, penetrating welds in actual application.  Parameters of the weld are set on the computer, based upon industry codes, but the instructor can manipulate tolerance levels within the parameters to build confidence in the students’ abilities and later tighten those parameters when the welder has become more skilled and confident in his or her work.  Another unique feature that can be activated is the visual cue function that instructs students how to manipulate the electrode holder to aid in recommended technique.  

Safety of the students is a major concern when teaching agricultural mechanics (Johnson, Schumacher, & Stewart, 1990; Leiby, Robinson, Key, & Leising, in press; McKim, Saucier, & Reynolds, 2010).  The virtual reality welder will simulate the welding process of the student while reducing the risk of electrical shock, burns to the skin and eyes, and respiratory problems.  In addition, the virtual reality welder will eliminate the amount of toxic gasses emitted from the welding process and reduce the high cost of metal.  
Results to Date/Implications

MCAG 3222 is a required course for all agricultural education students.  Twenty-four students have participated in the class over the course of three semesters, and of the 24, six students had little to no welding experience.  Purchase of a VRAW is in process at [State] University as faculty members at the college have performed a trial experiment with the machine and submitted a grant to the United States Department of Agriculture to help aid in the purchase.  

The VRAW can help give students confidence in learning to weld properly, as it is a safe, conservative method.  Having students with little to no welding experience requires instructors to provide more effort in preparing students to be proficient in teaching agricultural mechanics. This machine is not designed to replace the actual welding process, but it can be used as a training tool to help increase self confidence of pre-service teachers’ abilities to weld and perform welding instruction.  As such, it could potentially be a more effective learning strategy to meet the needs of the digital native.
Future Plans

After purchasing the VRAW, the Metals and Welding class, MCAG 3222, will use the machine as an aid to help students learn three welding processes, weld in all positions on various media, identify discontinuities, and learn to adjust wire speed, voltage, and amperage depending on the welding process.  Instructors will set parameters and help students develop confidence in their ability to weld and teach welding in the secondary agricultural education program.  In addition to MCAG 3222, the VRAW will be used as a teaching tool in other agricultural mechanics classes and for student teachers while on block, prior to their student teaching experience.

Further, [State] Institution holds an Agricultural Mechanics Career Development Event contest every spring.  Because the VRAW can evaluate welds beyond the human eye, it will be used as a practicum area of the contest to help participants improve their skill.
Costs/Resources Needed

The VRTEX 360 will total $54,900.00, which includes the actual machine, a one year software upgrade package, and the installation.  Upon receiving notification if the grant previously submitted is rewarded, the cost incurred by [State] Institution will be reduced.
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