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Introduction

The use of virtual reality (VR) has increased in educational settings to provide learning
opportunities for subjects where access to real-world contexts may be limited by cost, time, and
safety concerns (Craig & Kay, 2023; Samala et al., 2025; Stracke et al., 2025). Research has
suggested that VR enhances learner engagement, improves learning transfer, and deepens
understanding through visual experience (Pellas et al., 2021). Specifically, Makransky and
Mayer (2022) found that VR activities improved learning compared with regular video content.

Within school-based agricultural education (SBAE), VR has been applied in welding
instruction, virtual field trips, and equipment safety and operation to provide opportunities for
skill practice and safely increase access to activities that are difficult to plan and execute (Greig
et al., 2024; Heibel et al., 2024; Pulley et al., 2025a). Studies in SBAE have reported positive
user experiences and high levels of student interest, but also highlight adoption challenges that
complicate performance outcomes, as SBAE teachers frequently mentioned barriers related to
equipment access, technical reliability, and limited professional skills for effective instructional
use (Pulley et al., 2025b; Wells & Miller, 2020).

In response to these needs, the Agriscience Metaverse Academy (AMA) was designed as
an intensive professional development experience to strengthen SBAE teachers’ foundational
knowledge of VR and their capacity to implement and evaluate effectively in classroom
instructions (Greig et al., 2024; Pulley et al., 2025b). Prior work on this project has documented
perceptions, attitudes, and intentions to use VR immediately following the professional
development experience (Ruth et al., 2025). However, this study sought to evaluate the impact of
the professional development on participants’ sustained knowledge over time. Therefore, the
purpose of this study was to examine changes in SBAE teachers’ VR knowledge from
preworkshop to postworkshop and approximately one year after the AMA professional
development, providing longitudinal evidence on whether a multiday, hands-on professional
development produces lasting results that can support future classroom integration.

Conceptual Framework

This study is supported by Desimone’s (2009) professional development framework,
which highlights that professional development is most effective when it is content-focused,
includes active learning, coherent, involves collective participation, and sustained over time. In
this study, the AMA was designed to align with core features of this farmwork by emphasizing
VR-specific content, hands-on and experiential learning, and collaboration among SBAE
teachers. Desimone’s framework is used to assess whether the structured, technology-focused
professional development experience resulted in meaningful and sustained knowledge.

Methodology

We collected data for this study using a Qualtrics survey sent to SBAE teachers who
participated in the AMA professional development program. Surveys were conducted at three
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points: (a) prior to the professional development workshop, (b) immediately after participation,
and (c) approximately one year later. All participating teachers (n = 28) completed all survey
instruments. The knowledge instrument included a 10-item VR knowledge assessment developed
to measure teachers’ understanding of VR concepts and instructional use. Data were analyzed
using SPSS v.29. First, descriptive statistics were calculated for each time point. Because
assumptions of normality were not met, Friedman’s test was used to examine changes in VR
knowledge across time, followed by Wilcoxon signed-rank tests for post hoc comparisons.

Results

The findings of this study indicate that teachers’ participation in the AMA professional
development workshop increased their knowledge of virtual reality (VR). Mean VR knowledge
scores show an increasing trend from the pretest (M = 4.32, SD = 2.50) to the posttest (M =7.71,
SD = 0.81). At the one-year mark, mean knowledge scores did not decrease (M = 7.86, SD =
1.08). In addition to higher mean knowledge scores, variability decreased following teachers’
participation in professional development, indicating improved consistency of VR knowledge
after the workshop. Results of the Friedman test indicated a statistically significant difference in
VR knowledge across time, y? (2) = 38.63 (p <.001). Wilcoxon signed-rank tests indicated a
significant increase in VR knowledge from pretest to posttest (p <.001) and from pretest to the
one-year follow-up (p <.001). However, no statistically significant difference was observed
between the posttest and one-year follow-up scores (p = .381), suggesting that gains in VR
knowledge were sustained over time.

Conclusions

Overall, our findings suggest that the structured, content-focused AMA professional
development experience significantly increased teachers’ VR knowledge and supported long-
term retention, rather than short-term learning alone. These results provide strong evidence for
the effectiveness of a structured, hands-on professional development experience focused on
emerging technologies as a meaningful way for teachers to increase their knowledge, which
aligns with Desimone’s (2009) framework. By documenting changes in SBAE teachers’ VR
knowledge over time, our study contributes to research on the longitudinal outcomes of VR-
focused professional development workshops in agricultural education, aligning with the
research recommendations of Pulley et al. (2025b).

Implications and Future Research

The results provide evidence that professional development programs that emphasize
content-focused, active learning are successful in building teachers’ foundational knowledge of
emerging instructional technologies such as VR. Agricultural education stakeholders and teacher
educators may consider adopting similar professional development models when introducing
new technologies into SBAE programs. Future research should examine how gains in teachers’
VR knowledge translate into instructional practice and if these practices ultimately improve
student learning outcomes in SBAE. Additionally, the implementation of VR in SBAE would
benefit from further research identifying factors that support or hinder teachers' continued use of
VR.
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