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Introduction/Need for Idea
Preservice School-Based Agricultural Education (SBAE) teachers often encounter significant challenges when it comes to teaching complex technical skills like electrical wiring. Limited access to hands-on practice opportunities, compounded by safety concerns, frequently results in reduced confidence and preparedness in delivering such instruction. Effective agricultural education relies on providing students with purposeful, practical experiences, yet preservice teachers often struggle to find sufficient opportunities to develop these critical skills (Baker et al., 2012). Without a solid foundation in these skills, it becomes difficult for teachers to instill confidence in their students when navigating high-risk tasks. This gap in experiential learning not only affects teachers' technical abilities but also impacts their readiness to manage safety risks in a classroom or lab environment.

Virtual reality (VR) technology has emerged as a powerful tool to address these challenges by providing a safe, controlled environment in which preservice teachers can engage in repeated practice of high-risk tasks without the dangers associated with live practice (Jiang et al., 2018). By offering an immersive, hands-on experience, VR allows users to refine their techniques, build muscle memory, and troubleshoot errors in a risk-free setting. This approach is particularly beneficial in technical areas such as electrical wiring, where precision and safety are paramount (Speed, Bradley, & Garland, 2015). Through VR, preservice teachers can focus on skill acquisition without the anxiety associated with potential accidents, enhancing their preparedness and ability to instruct students. As these virtual training tools continue to evolve, they not only build technical proficiency but also foster confidence, enabling teachers to transition more seamlessly from virtual environments to real-world teaching with greater competence and assurance (Thompson & Pulley, 2024).

How it Works
[bookmark: _Int_1jzRBI6t]This innovative idea was implemented through the context of an electrical wiring VR activity. The VR-based wiring activity was developed by a VR developer, who was provided curriculum from the instructor of the course. This activity provided preservice SBAE teachers with a realistic and immersive environment to practice essential electrical wiring tasks. Using a classroom set Oculus Quest 2 VR headsets (n = 18), participants engaged in a virtual simulation that allowed them to perform key tasks such as stripping Romex, stripping individual wires, wiring switches, and wiring light sockets, all within a risk-free virtual space. The VR experience was designed to create a virtual circuit that functions like a real circuit, meaning that any errors or correct connections made during the activity resulted in realistic outcomes, further enhancing the authenticity of the experience.
[bookmark: _Int_GVlpX0MK]Then students were introduced to the VR experience during a lab session, where they could explore the headset and practice functions. At the end of the lab session, participants were given a specific circuit that would be wired up in the next lab. Participants were instructed to take the headset home and practice the circuit to be wired in the following lab. The students kept the headsets for a total of 3 lab activities or approximately 3 weeks. As the students returned the headsets, they completed a written reflection detailing their perceptions of VR as an educational tool.
Results to Date/Implications
The reflections highlighted both the benefits and challenges of using VR headsets for hands-on learning. Many students noted that VR’s immersive nature increased engagement and provided a safe environment for practicing technical skills like electrical wiring without real-world risks. One participant shared that “the simulator allowed me to build and modify circuits in real-time, offering an interactive learning experience that would have been difficult to replicate in a classroom setting.” VR’s engaging visual aspects made complex concepts easier to grasp and encouraged students to explore technical tasks in new ways.
 
However, challenges included physical discomfort, such as headaches, dizziness, and neck strain, particularly during extended use. Motion sickness and learning the controls also proved difficult for some students; one noted that "using it for more than five minutes without getting nauseous" was challenging. The weight of the headset also contributed to discomfort, with one participant explaining, "the weight of the device became noticeable after about 30 minutes," making prolonged use difficult. The lack of tactile feedback further limited the experience, with one participant stating, "VR, while visually immersive, could not replicate that sense of touch... certain tasks felt unfinished" without hands-on interaction. These discomforts, combined with occasional issues in navigating the controls, presented barriers to extended training sessions.

Despite these challenges, students recognized VR’s potential to enhance training in fields like welding, construction, and floral design, where hands-on practice is often limited by safety, cost, or resources. One participant noted the "endless possibilities" VR offers for technical education, emphasizing how it "allows users to practice skills that would be difficult or unsafe to try in a traditional classroom." Many expressed optimism about VR’s ability to develop real-world skills in a controlled, repeatable environment. While VR shows promise for transforming technical education, improvements in comfort, usability, and realism will be key to its broader adoption.
[bookmark: _Int_xTvqKBRA]Future Plans/Advice
While students struggled with simulator sickness during this instance, there was increased confidence and technical proficiency seen in participants. This suggests VR simulations could be extended to other high-risk areas, such as welding and engine repair, offering the same risk-free, immersive learning experience. Incorporating VR into these areas could provide a consistent training environment, allowing preservice teachers to develop complex skills without the risks associated with live practice. Future implementation efforts should investigate how well skills acquired through VR translate to classroom and lab settings. Special attention should be placed on setting the headset up correctly to the user’s head and eye sight to reduce the possibility of simulator sickness.
 Cost Resources Needed
[bookmark: _Int_EVSWCupw][bookmark: _Int_Ci4hL1UP][bookmark: _Int_T4VNybdc]The virtual reality (VR)-based wiring activity utilized an Oculus Quest 2 headset. The Oculus Quest 2 is relatively affordable, priced at about $400 per unit. It is important to note that the Quest 3 is the newest version at about $500, and the Quest 3S is about $300. In addition to the headsets, the development of the VR experience cost about $10,000, which was obtained through a internal grant at Tarleton State University. While the development of the experience can be costly, there is opportunity for industry partnerships depending on the content area. Once the experience is developed, it can be deployed as many times as necessary, and updates would only be necessary to accommodate new headsets or new major updates.

References
Baker, M. A., Robinson, J. S., & Kolb, D. A. (2012). Aligning Kolb’s Experiential Learning Theory with a comprehensive agricultural education model. Journal of Agricultural Education, 53(4), 1-16. https://doi.org/10.5032/jae.2012.04001 
[bookmark: _Int_zgVTqXkW]Granberry, T., Roberts, R., & Blackburn, J. J. (2022). A challenge that I’m willing to take on: The self-efficacy of female undergraduate students in agricultural mechanics. Journal of Agricultural Education, 63(3). https://doi.org/10.5032/jae.2022.03044
Jiang, M., Lan, W., Chang, J., Dodwell, M., Jenkins, J., Yang, H. J., Tong, R. F., & Zhang, J. (2018). A game prototype for understanding the safety issues of a lifeboat launch. Virtual Reality, 22(1), 137-148. https://doi.org/10.1007/s10055-018-0334-7
Pulley, J., Bowling, A., Jepsen, D., & Kitchel, T. (2023). School-Based Agricultural Education teachers’ lived experience of integrating virtual reality into their classroom. In 2024 AAAE Poster Proceedings. Tarleton State University.
Shim, J., Yang, Y., Kang, N., & Seo, J. (2016). Gesture-based interactive augmented reality content authoring system using HMD. Virtual Reality, 20(1), 57-69. https://doi.org/10.1007/s10055-016-0282-z 
Speed, S. A., Bradley, E., & Garland, K. V. (2015). Teaching adult learner characteristics and facilitation strategies through simulation-based practice. Journal of Educational Technology Systems, 44(2), 203-229. https://doi.org/10.1177/0047239515617449 
Thompson, A., & Pulley, J. (2024). Using a virtual reality trainer to improve School-Based Agricultural Education teachers’ welding performance. In 2024 AAAE Poster Proceedings. Tarleton State University.
 
