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Exploring Emerging ANR Issues: A Case Study of VR Tour Integration for 
Specialty Crop Communication 

 

Abstract  
Agricultural and natural resources (ANR) communication students must be prepared to engage diverse 
stakeholders in science-based dialogue about emerging topics. This study examined the integration of a 
virtual reality (VR) tour into two undergraduate ANR communication courses to enhance student 
awareness, perceptions, and knowledge of the specialty crops hemp and kratom within a land grant 
university research context. Guided by place-based education (PbEd), the VR tour featured immersive 
content from a land grant university research center in the southeastern U.S. and was followed by a post-
retrospective questionnaire completed by 30 students. Quantitative results revealed significant increases 
in students’ awareness of research, legality, and medicinal properties of both crops, with greater shifts 
observed for kratom. While perceptions of hemp improved modestly, kratom perceptions showed 
statistically significant positive changes across all measured dimensions. Open-ended responses 
emphasized learning about kratom’s medical uses and hemp’s legal status. The VR tour supported ANR 
literacy development by virtually connecting students with scientists and research environments. 
Findings suggest VR tours are effective tools for enhancing ANR communication competencies and 
engaging students with complex agricultural issues. Implications include the potential for VR to support 
interdisciplinary instruction, stakeholder engagement, and broader outreach. Recommendations for 
future research include exploring further VR integration into ANR communication curricula, long-term 
impacts, and the role of immersive technologies in supporting diverse learners. 
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Introduction 
 

Agricultural and natural resources (ANR) communication faculty, programs, and 
curricula should implement innovative approaches to train upcoming professionals in the 
discipline to critically explore and engage in current scientific topics to effectively dialogue with 
stakeholders (Harsh et al., 2018; Leal et al., 2019; Leal et al., 2020; National Academies of 
Sciences, Engineering, and Medicine [NASEM], 2017). A significant need exists for ANR 
communication students to learn about interdisciplinary scientific techniques such as sustainable 
food, shelter, and clothing production (McKim et al., 2017; IAASTD, 2009). By understanding 
scientific concepts, contexts, and issues, communication and extension professionals have the 
potential to serve in the role of trusted messenger as they build relationships and assist 
stakeholders to make informed science-based decisions about ANR practices and products 
(Middleton et al., 2024; Sanders et al., 2024). ANR communicators can inform other members of 
society who may be disconnected from agriculture to gain knowledge of food and fiber 
production, agricultural marketing, distribution, nutrition, and conservation (Hubert et al., 2000; 
Reilly et al., 2022). Additionally, land grant universities can communicate ANR research to 
communities to advance the agricultural industry, protect the environment, and improve public 
health (Franz & Townson, 2008; National Research Council, 1996). An increase in societal ANR 
awareness and research-based solutions could then positively impact education systems, the 
economy, environment, and policy (Frick et al., 1991; Hubert et al., 2000; National Research 
Council, 2009). 

 
ANR communication students must be multidimensionally literate in agriculture and the 

environment. They should understand the interrelationships of the land, social systems, and 
technology as well as human ANR impacts (Cardwell, 2005). To be a credible and trustworthy 
ANR communication professional, it is imperative to stay-up to date with current events, issues, 
and their complexities (Brossard & Nissbet, 2007; NASEM, 2017). ANR communication 
students should practice environmental scanning of media and organizations, information 
seeking, and critical listening and thinking to evaluate message frames, source credibility, and 
delivery channels (Fischhoff, 2013). They should also be able to engage in ANR locations and 
dialogue with experts and stakeholders in-person and via a variety of media formats (Fähnrich et 
al., 2021; Leal et al., 2019). ANR communication programs should consider embedding media 
and science literacy lessons and activities into courses for students to practice and solidify these 
skillsets. An opportunity exists to leverage instructional and communication technologies such as 
virtual reality (VR) tours to foster communication students’ ANR literacy skill development and 
understanding of current topics like specialty crops. 

 
Specialty Crops as an ANR Issue Communication Context 
 

The topic of specialty crops is one communication students could explore in a curriculum 
incorporating an ANR literacy skills focus. The demand for production of certain specialty crops 
in the United States has grown over time, but production of these specialty crops come with 
several risks traditional crops farmers may not encounter including production, financial, 
regulatory, marketing, and labor challenges (Neill & Morgan, 2021). Producing a specialty crop 
(e.g., hemp or kratom) can be profitable as the demand continues to increase. Hemp, hemp 
products, and professional development events focused on careers in hemp have gained attention 
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in recent years (Colclasure et al., 2023; Kim & Mark, 2023; Rampold et al., 2021). The 2018 
Farm Bill legalized industrial hemp, a variety of the Cannabis sativa plant, at the federal level 
and removed it from the Controlled Substances Act (Kim & Mark, 2023). Hemp is grown 
worldwide and included in thousands of fiber and health products (Kim & Mark, 2023). 
Marijuana and hemp belong to the same plant species, but hemp has a different genetic and 
chemical makeup. Hemp has 0.3% or less tetrahydrocannabinol (THC) compared to marijuana, 
which can contain up to 20% THC (Adesina et al., 2020). Researchers have found hemp could fit 
well into a sustainable crop rotation and can be grown without pesticides to improve soil health 
(Adesina et al., 2020). In recent years, kratom has also gained attention as reports of people using 
and growing the medicinal plant in the U.S. have increased (Covvey et al., 2020). Kratom is 
widely found in Southeast Asia; however, its use is increasing in the U.S. as research has found it 
can be used as a substitute for other drugs to improve moods, manage pain, and minimize 
addiction to opioids (Rossheim & McDaniel, 2025; Smith et al., 2023). The Food and Drug 
Administration (FDA) has warned previous studies found kratom can have negative health 
effects (Rossheim & McDaniel, 2025). The Federal Kratom Consumer Protection Act was 
introduced to congress in 2023, and 13 states have passed a version of the act for safe regulation 
(U.S. Congress, 2023). 

 
As some U.S. land grant universities study the viability of specialty crops increasing in 

popularity, there is also an opportunity for ANR communication courses to prepare students to 
explore the crops alongside scientists. Hemp researchers have determined communication and 
trust-building with farmers are key for them to adopt industrialized hemp and related 
technologies (Hopf et al., 2025). As kratom is early in adoption, it is imperative to follow and 
remain knowledgeable about policy developments as well as new scientific findings to 
communicate with stakeholders (Zhang et al., 2025). Because emerging specialty crop issues 
require students to understand complex scientific, policy, and societal dimensions within 
authentic contexts, engaging instructional approaches such as VR tours may be particularly well 
suited to prepare future ANR communicators. 
 
Virtual Reality (VR) Tours for Immersive ANR Issue Engagement 
 

Prior ANR communication research revealed VR tour creation and implementation can 
connect students and informal public audiences in dialogue about science topics (Stone et al., 
2022). Immersive technology like VR tours can place instructors and students into new roles and 
provide opportunities and challenges when incorporated into teaching (Woerner, 1999). VR 
allows students to visit different locations without having to physically go to them. Virtual field 
trips also allow teachers to bring students to locations that may be difficult to physically and 
financially access with a group of students (Barnett et al., 2024; Stone et al., 2022; Woerner, 
1999). Researchers have explored numerous aspects of VR in education such as educational 
effectiveness, the learning process, longitudinal exposure, and comparisons of currently available 
tools used to create virtual field trips (Heuke genannt Jurgensmeier et al., 2023; Makransky & 
Mayer, 2022; Petersen et al., 2022; Zhao et al., 2021). 
 

With virtual technology becoming more accessible to teachers for educational use, 
researchers have explored feasibility, cost, necessary time commitment, student outcomes, and 
ease of usability for a variety of 360-degree cameras and image stitching software. The research 
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indicated that certain software and cameras are more appropriate depending on educational goals 
and budget (Heuke genannt Jurgensmeier et al., 2023). One study found that computer viewed 
virtual field trips were less immersive and had lower interaction than those incorporating a 
version of virtual goggles, including low-cost viewing hardware options such as cardboard 
glasses on a smartphone (Heuke genannt Jurgensmeier et al., 2023). Petersen et al. (2022) 
determined that high interactivity within VR is important to increase learner immersion in a 
virtual environment. For example, when using a computer screen (low immersion) rather than 
VR goggles (high immersion), if learners can interact with the content, the engagement will still 
lead to learning gains. Makransky and Mayer (2022) examined VR educational immersion in 
comparison to watching a video. The study separated 102 middle school students into either a 
virtual trip or video group to learn about the country Greenland, and those in the virtual trip 
group had higher scores in enjoyment, interest, and information retention (Makransky & Mayer, 
2022). 

 
VR tours are emerging as powerful tools in ANR education, offering immersive, site-

based experiences that enhance science learning and agricultural literacy. These digital 
environments allow students to explore farms, conservation areas, and laboratories to support 
experiential learning and engagement with complex concepts (Pulley et al., 2025). Initiatives like 
Streaming Science (2025) and The iVisit Project (2025) have demonstrated how 360º VR tours 
can effectively communicate topics such as forest ecology, estuary systems, and sustainable 
agriculture to emphasize authentic, context-rich instruction. The VRFARM framework—
Facilitation, Application, Reflection, and Measurement—provides a structured approach to 
integrating VR into agricultural education, promoting deeper reflection and assessment of 
learning outcomes (Greig et al., 2024). However, researchers have emphasized the need for 
continued investigation into the long-term impacts of VR tours, particularly regarding student 
engagement, knowledge retention, and equitable access across diverse educational settings 
(Pulley et al., 2025). Understanding these impacts is essential for optimizing VR’s role in science 
communication and participatory learning. As VR technology becomes more cost effective and 
more VR tours are widely available, ANR communication scholars should consider evaluating 
the impacts of VR experiences. Despite growing evidence supporting VR in education, a 
research gap exists in understanding how low-immersion VR tours function as science 
communication tools within ANR communication education and how they shape students' 
awareness, knowledge, and perceptions of ANR issues and land grant university research. 

 
Conceptual Framework 

 
The pedagogical approach of place-based education (PbEd) guided this study. PbEd 

blends community involvement, experiential learning, and contextual teaching to enhance 
understanding and connection to local cultures, environments, and contexts (Gruenewald, 2003; 
Yemini et al., 2023). PbEd is essential to ensure that education directly contributes to the well-
being of the social and ecological communities where people live (Gruenewald, 2003). 
Incorporating PbEd in educational settings recognizes that local communities hold 
intergenerational knowledge, skills, and systems of mutual support. The support can be found 
through ceremonies, art, civil liberties, and discussion (Yemini et al., 2023). The emphasis of 
place goes beyond what is defined as geographic and further encompasses politics, social 
networks, economics, and culture (Yemini et al., 2023). While PbEd can be seen as challenging 
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or unconventional when it comes to pedagogical approaches to education, it champions 
innovation in teaching and student learning objectives (Yemini et al., 2023). Youth demonstrate 
a natural curiosity for the natural world, and PbEd allows them to directly experience and 
investigate the community around them through the lens of education (Smith, 2002). By 
allowing students to identify, investigate, and engage with issues in their local community, 
teachers incorporate real-world problem solving through PbEd (Smith, 2002). In agriculture, 
scholars have applied PbEd to explore how place attachment can promote sustainability in a 
community food system (Henry-Stone, 2008). Also, Angstmann et al. (2019) implemented a 
PbEd framework and found undergraduate students working on a campus farm developed place-
attachment and increased their scientific literacy. 

 
PbEd should ideally occur in-person and fully immersed in an environment. However, 

due to time, budget, and travel, PbEd often is not possible for classes bound by these brick-and-
mortar constraints (Loizzo et al., 2019; Yemini et al., 2023). Therefore, educators are finding VR 
tours can provide similar embodied experiences for learners to vicariously move around a space 
via navigable computer-generated visuals (Park, 2019). Educators can utilize VR tours to parallel 
the principles of PbEd to engage learners in virtual communities, environments, and issues 
(Wallgrün et al., 2022). In this study, a PbEd pedagogical approach was applied through a low 
immersion VR tour intervention to introduce students to a land grant university’s specialty crops 
research context, related scientific concepts, and scientists. 

 
Purpose and Research Objectives 

 
This study examined ANR communication college students’ experiences exploring a VR 

tour focused on hemp and kratom specialty crops. Specifically, we implemented the VR tour in 
two classes then students completed a post-retrospective questionnaire about their tour 
perceptions and learning. The following research objectives (ROs) guided the study: 

 
● RO1: Examine the extent to which the VR tour increased students’ awareness of hemp 

and kratom research conducted at a land grant university. 
● RO2: Investigate students’ perceptions of hemp and kratom following the VR tour 

experience. 
● RO3: Assess changes in students’ content knowledge related to hemp and kratom as a 

result of the VR tour. 
 

Methods 
 

Research Design 
 

The study followed a quantitative case study survey research design (Mills et al., 2010). 
The purpose of the approach is to collect data from a specific selected sample through a 
questionnaire to describe trends in that particular case (Mills et al., 2010). In this study, a simple 
descriptive design was employed to pilot a VR tour about specialty crops and specifically 
examine ANR communication college students’ perceptions and learning. The study received 
human subjects research approval from Texas Tech University’s Institutional Review Board and 
companion approval from the University of Florida (IRB2023-671). 
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Context and Participants 
 

We recruited participants through convenience sampling of two courses at a land grant 
university (Dillman et al., 2014). The first author was a graduate teaching assistant for one of the 
classes, and the second and fourth authors were instructors for the courses. The classes were 
AEC 3065 Issues in Agricultural and Life Sciences, an undergraduate class for sophomore 
standing and higher, and AEC 4035 Communication Practices for Agricultural and Life 
Sciences, also an upper-level undergraduate course. Both classes were housed in the University 
of Florida’s College of Agriculture in the Department of Agricultural Education and 
Communication (AEC). AEC 3065 focused on a broad range of issues that impact the 
agricultural industry and how to find, understand, and communicate valid information related to 
the issues. AEC 4035 focused on students working with science experts to develop online and 
print format photo essays featuring the experts’ teaching, research, and extension programs. 
Across the two courses, students (N = 30) viewed the VR tour and completed a post-retrospective 
questionnaire during the Fall 2024 semester. One of the courses did not complete two of the 
questions due to an error with the questionnaire logic. This was fixed and the second course 
completed the entire questionnaire. The lead author visited each class, introduced the VR tour 
and study, discussed the specialty crop context, demonstrated tour navigation, and administered 
the questionnaire. Participants then viewed the tours via desktop computers and mobile devices 
for the remaining class time (approximately 35-45 minutes). They did not use headsets. 
Participants voluntarily consented to participate in the research. 
 
VR Tour Intervention 
 

The first and second authors created the VR tour implemented in this study as part of a 
United States Department of Agriculture (USDA) Higher Education Challenge grant (award no. 
2021-70003-35432). The grant was a partnership between Texas Tech University (Principal 
Investigator Dr. Courtney Meyers), Kansas State University (Co-PI Dr. Gaea Hock), and the 
University of Florida (Co-PI Dr. Jamie Loizzo). The iVisit Project’s purpose is to create virtual 
tours of ANR spaces to allow college students from all over the country to vicariously 
experience the places, learn about related ANR topics and issues, and discover related careers. 
The tour featured the UF/IFAS Mid-Florida Research and Education Center (MREC) in Apopka, 
Florida and showcased a scan of the hemp, kratom, and begonia greenhouses on the property. 
We embedded pop-up videos with soundbites from science experts and information points with 
images and text about the specialty crops grown in the greenhouses (see Figure 1). 

 
Figure 1 

 
Screen Captures of VR Tour Dollhouse View, Information Points, and Hemp Greenhouse 
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The featured scientist experts reviewed and approved the content for scientific accuracy. 

Tour learning objectives relevant to the study included: 
 

● describe UF/IFAS MREC and its purpose. 
● discuss research happening at MREC.  
● define and explain the importance/purpose of hemp.  
● discuss different uses for hemp.  
● define kratom and discuss the reason it is outlawed in some areas.   
● explain how individuals use kratom and the active compounds within the plant. 
● name at least two different sections of a begonia plant that can be used for cuttings. 
● present potential pathways to starting a career in ANR sciences.   

 
We created the tour with an iPad Pro with the Matterport mobile application, the Matterport Pro 
2 for indoor scans, the Leica BLK 360 for outdoor scans, a Canon DSLR camera, a Rode 
wireless lavalier microphone, a lighting kit, multiple tripods, and Matterport desktop VR tour 
cloud stitching and hosting software (Loizzo et al., 2023). 
 
Data Collection and Analysis 

 
We used a post-retrospective questionnaire containing Likert-type scale knowledge-based 

questions and sentiment scales to assess students’ learning and perceptions. Post-retrospective 
questionnaires are ideal to examine participants’ immediate change in perceptions and 
knowledge through self-reflection after a short educational intervention, since participants are 
most likely to report the same agreement levels in a pre/post-test design surrounding an 
intervention that is short in duration as they may not remember their pre-response and often do 
not reflect on changes from their initial response (University of Wisconsin–Madison Division of 
Extension, 2021; Kowalski, 2023). The instrument included 21 items. We constructed the first 
set of items to focus on hemp/kratom perceptions and awareness of the land grant university’s 
research (ROs 1 and 2). 

 
Participants were asked to respond to a 5-point Likert-type scale from strongly disagree 

to strongly agree. An existing published instrument informed the second set of items to measure 
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participants’ hemp/kratom attitudes (RO 3). We applied Colclasure et al.’s (2021) bipolar 
semantic differential scale with antonym pairs of adjectives such as good/bad and beneficial/not 
beneficial with five points between the terms. Colclasure et al. (2021) used these items as part of 
an instrument to measure impacts of an educational campaign on students’ hemp attitudes. We 
coded positive adjectives as five and negative adjectives as a one. We used IBM SPSS statistical 
software to analyze the questionnaire results through descriptive methods. To establish content 
validity, the instrument was reviewed by the research team for clarity, relevance, and alignment 
with the VR tour intervention. Revisions were made prior to administration. Because this study 
was designed as a pilot with a small sample (N = 30), formal construct validity analyses were not 
conducted. 

 
Researcher Roles and Subjectivity 
 

All the authors are connected to ANR communication and education departments at U.S. 
universities as instructors, teaching assistants, and social science researchers with interests in 
identifying and testing innovative teaching techniques to improve curricula. The first author is a 
supporter of the cannabis community and recognized this bias before VR content creation. To 
ensure his bias did not influence the research, co-authors on the team and participating scientist 
subject matter experts reviewed and assisted in the development of the VR tour and assessment. 
The second (Co-PI) and fourth authors taught the courses in which the study data was collected. 
To mitigate their influence on students’ participation, the first author visited each class to recruit 
participation and implement the VR tours and students explored the tours at their own pace. The 
third author was a supporting graduate student on the grant project who assisted with manuscript 
development, and the fifth and sixth authors (Co-PIs) reviewed assessment development, results, 
and supported publication development. All authors of this study subscribe to a constructivist 
worldview (Mensah, 2015), which posits that learners actively construct their own understanding 
of reality through experiences, interactions, and reflection. From this perspective, learning is not 
a passive absorption of facts, but a dynamic process of meaning-making shaped by prior 
knowledge, cultural context, and social engagement.  
 
Limitations 
 

Limitations of the study included generalization (Maxwell, 2023), as the research team 
only conducted the study with student participants enrolled in ANR communication courses at a 
land grant university in the Southeastern U.S. and one of the courses missed two of the questions 
on the questionnaire due to an error in questionnaire flow logic This study also had a relatively 
small population, and random sampling was not possible. Additional limitations were the short 
duration of the VR tour intervention, which may not have allowed for deep engagement or long-
term retention of knowledge. The lack of a control group limited the ability to compare outcomes 
with traditional instructional methods. Furthermore, the absence of headset-based immersive VR 
may have reduced the overall impact of the experience. Finally, self-reported data may be subject 
to bias, and the retrospective survey design may not have fully captured nuanced changes in 
perception and learning. 
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Results 
 

RO1: Examine the extent to which the VR tour increased students’ awareness of hemp and 
kratom research conducted at a land grant university. 
 

RO1 was assessed with two questions that had participants rank their level of knowledge 
before and after completing a virtual tour of hemp and kratom greenhouses. These questions 
were side-by-side matrix style multiple choice questions. The hemp matrix question contained 
five items, and the kratom matrix question contained four items. Items focused on legality, 
research happenings, medicinal components, and growing conditions. 
 

Table 1 represents the results for matrix question one. Question one assessed participants' 
knowledge and experience with hemp in Florida, before and after completing a virtual tour of 
hemp and kratom greenhouses. All items were significant, with the largest mean increase from 
before to after for the statement “I have seen hemp grown in carefully controlled, warm, and 
humid conditions” with a mean increase of 1.70. The smallest mean change was for the 
statement “I know that cannabinoids found in hemp can have medicinal benefits” with a mean 
increase of 0.40. 
 
Table 1 
 
Hemp Awareness and Knowledge 
 
  
After the VR tour, I 
thought... 

Mean 
Before 

Mean 
After 

Mean 
Change 

SD p Count 

I am aware that UF/IFAS 
scientists research hemp. 

3.50 4.60 1.10 1.30 <.001 30 

I am aware of the current 
legal standing of hemp 
production in the United 
States. 

3.13 4.03 0.90 0.96 <.001 30 

I am aware of the current 
legal standing of hemp 
production in Florida. 

3.03 4.03 1.00 0.91 <.001 30 

I know that cannabinoids 
found in hemp can have 
medical benefits. 

4.00 4.40 0.40 0.81 .012 30 

I have seen hemp grown in 
carefully controlled, warm, 
and humid conditions. 

2.87 4.57 1.70 1.42 <.001 30 

Note. Real limits of the scale: 1.00 – 1.49 = strongly disagree, 1.50 – 2.49 = disagree, 
2.50 – 3.49 = neutral., 3.50 – 4.49 = agree, 4.50 – 5.00 = strongly agree 
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Table 2 represents the results for matrix question two. Question two assessed participants' 
knowledge and experience with kratom in the Florida, before and after completing a virtual tour 
of hemp and kratom greenhouses. All items were significant, with the largest mean change from 
before to after for the statement “I am aware that UF/IFAS scientists research kratom” with a 
mean increase of 2.52.  The smallest mean change was on the statements “I am aware of the 
current legal standing of kratom in Florida” and “I know what part of the kratom tree has 
medical benefits” with a mean increase of 1.82. 

 
Table 2 
 
Kratom Awareness and Knowledge 
 
  
After the VR tour, I 
thought... 

Mean 
Before 

Mean 
After 

Mean 
Change 

SD p Count 

I am aware that UF/IFAS 
scientists research kratom. 

1.96 4.48 2.52 1.28 <.001 27 

I am aware of the current 
legal standing of kratom in 
Florida. 

2.14 3.96 1.82 1.36 <.001 28 

I know that compounds 
produced by the kratom 
tree can have medical 
benefits. 

2.11 4.14 2.04 0.96 <.001 28 

I know what part of the 
kratom tree has medicinal 
compounds. 

2.04 3.86 1.82 1.12 <.001 28 

Note. Real limits of the scale: 1.00 – 1.49 = strongly disagree, 1.50 – 2.49 = disagree, 
2.50 – 3.49 = neutral., 3.50 – 4.49 = agree, 4.50 – 5.00 = strongly agree 
  
 
RO2: Investigate students’ perceptions of hemp and kratom following the VR tour 
experience. 
 

RO2 was assessed with four questions on the instrument. Two questions focused on 
perception of hemp and two questions focused on perception of kratom. Each question set 
contained a question asking participants to rank their perception of hemp or kratom before 
completing the tour, and then another question asking them to rank their perception of hemp or 
kratom after completing the tour. These four questions were all bipolar matrix style questions 
with scales ranging from zero to five. 
 

The highest possible mean score was five, reflecting the positive side of the scale, and the 
lowest mean score was zero, reflecting the negative side of the scale. None of results for these 
items were significant, but the largest mean change from before to after was 
“Unnecessary/Necessary” with a mean increase of 0.54, and the smallest mean change was “Not 
Beneficial/Beneficial” and “Unacceptable/Acceptable” with a mean increase of 0.23. 
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Table 3 
 
Student Hemp Perspective 
 
  
I think hemp is... 

Mean 
Before 

Mean 
After 

Mean 
Change 

SD p Count 

Bad-Good 4.15 4.54 .39 0.77 0.096 13 
Not Beneficial-
Beneficial 

4.38 4.62 0.23 0.59 0.190 13 

Unacceptable-
Acceptable 

4.15 4.38 0.23 0.83 0.337 13 

Unnecessary-
Necessary 

3.62 4.15 0.54 1.05 0.089 13 

Unimportant-
Important 

3.92 4.23 0.31 0.95 0.264 13 

Not Essential-
Essential 

3.69 4.15 0.46 0.97 0.111 13 

 
 

Table 4 represents data analysis of question five and six. Question five asked participants 
to rank their perception of kratom before completing the tour, and question six asked participants 
to rank their perception of kratom after completing the tour. The highest possible mean score is a 
five, reflecting the positive side of the scale, and the lowest mean score is a zero, reflecting the 
negative side of the scale. All the items were significant, with the largest mean change from 
before to after in “Bad/Good”, “Not Beneficial-Beneficial”, and “Unimportant-Important” with a 
mean increase of 1.33. The smallest mean change was “Unnecessary/Necessary” and “Not 
Essential/Essential” with a mean increase of 1.08. 

 
Table 4 
 
Student Kratom Perspective 
 
  
I think kratom is... 

Mean 
Before 

Mean 
After 

Mean 
Change 

SD P Count 

Bad-Good 2.50 3.83 1.33 0.89 <.001 12 
Not Beneficial-
Beneficial 

2.58 3.92 1.33 0.89 <.001 12 

Unacceptable-
Acceptable 

2.67 3.83 1.17 1.12 0.004 12 

Unnecessary-
Necessary 

2.42 3.50 1.08 0.99 0.003 12 

Unimportant-
Important 

2.42 3.75 1.33 1.23 0.003 12 

Not Essential-
Essential 

2.42 3.50 1.08 0.99 0.003 12 
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RO3: Assess changes in students’ content knowledge related to hemp and kratom as a 
result of the VR tour. 
 
RO3 was assessed using an open-ended question that asked participants to list the top three 
things they learned from completing the VR tour of the hemp and kratom greenhouses at the 
UF/IFAS MREC. We coded the data into categories and included representative participant 
responses from each group (N=30) (100% of respondents; see Table 5). 
 
Table 5 
 
Content Knowledge Categories For ‘The Top Three Things I Learned...’ Open-ended 
Prompt 
 
Category Sample Responses 
Understanding Kratom 
  
  
  
  
  

·   What Kratom is. 
·   Kratom has medicinal benefits and can help opioid 
withdrawal. 
·   I did not know that kratom was not a form of 
marijuana. 
·   Kratom has legitimate medicinal uses; it's not just a 
sketchy supplement you can buy at gas stations. 
  
·   UF/IFAS studies hemp. 
·   Hemp was only recently legal to grow/research in 
Florida in 2018. 
·   Hemp may replace citrus. 
·   Hemp requires some shade. 

  
·   Begonias can be edible. 
·   Dr. Pearson’s research on what insects are attracted 
to what plants. 

  
·   Different research happening at MREC. 
·   That we have access to these VR tours. 
·   Why they are beneficial. 

  

  
  
Research on Hemp 
  
  
  
  
  
  

Research on Other Plants 
  
  

Access and Benefits of VR 
Tours 

  
 
Participants’ feedback about their learning predominantly focused on understanding kratom as 
60% of their comments mentioned kratom and 40% of those comments highlighted its medical 
benefits. The second most listed learning topic was research on hemp as 50% of participants 
commented about the plant, and 30% of those comments included mention of its legal status and 
history. We used artificial intelligence (AI) tool Microsoft CoPilot to generate a visual word 
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cloud of participants’ responses to the top three content items they learned from the VR tour, and 
the AI generated visualization appeared similar to our category coding results (see Figure 2). 
 
Figure 2  
 
Word Cloud of Participants’ Top Three Content Items they Learned 
 

 
 
 

The terms kratom, hemp, and research, occurred the most (as indicated by the large size), 
and terms such as UF, IFAS, benefits, legal, edible, and Begonia, appeared secondary (as shown 
in a medium size) as participants’ described the land grant, characteristics and regulation of the 
specialty crops, and the additional plants such as Begonias shown in the greenhouses. Comments 
about the benefits, format, and accessibility of the VR tours themselves appeared the least. This 
word cloud provides an overview of the dominant themes, based on the frequency of words that 
occurred in participant responses. Word clouds function as a data reduction strategy to make 
results more visual for diverse groups to understand, as open-ended questions can produce large 
quantities of text, while also preserving participant voice and language by keeping the exact 
terms used by participants rather than researcher developed themes or labels (Bletzer, 2015; 
DePaolo & Wilkinson, 2014). 

 
Discussion and Implications 

 
The VR tour appeared to have increased participants’ knowledge and positive 

perspectives of hemp, but there was a larger increase in knowledge and positive perspectives of 
kratom. This could be because kratom is a lesser-known and discussed specialty crop (Rossheim 
& McDaniel, 2025; Smith et al., 2023), whereas hemp and cannabis have been a point of 
controversy over the past decade, with many news outlets, policy makers, and politicians 
regularly discussing hemp (Adesina et al., 2020; Hopf et al., 2025). Participants may have held 
previous beliefs about hemp related to question response options (good vs. bad, beneficial vs. 
nonbeneficial, etc.) and a singular VR lesson on hemp research may not have been long enough 
in duration or depth to alter those beliefs.  
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VR tours can serve as a powerful tool to increase awareness of current ANR topics and 
events (Pulley et al., 2025), thereby preparing multidimensionally literate ANR communication 
students (Cardwell, 2005). By engaging with immersive content, students can better understand 
the complexities of agricultural systems and emerging issues. Table 5 also provided background 
into what participants recalled learning, and this kind of information can help guide future 
education and VR education on specialty crops. Topics surrounding true definitions, home state 
legality, medicinal usage, and agricultural considerations were all among the top three things 
participants learned. These concepts may have been the most memorable and useful for 
participants going through the tour. Determining what concept(s) participants might find the 
most interesting and intertwining those concepts with a VR tour lesson or purpose, could lead to 
better understanding and knowledge retention. The featured science experts in the tour may have 
also influenced learning outcomes, as students often relate more closely to peers (fellow 
students) than faculty, enhancing engagement and retention. This aligns with literature on peer 
role models in education, which suggests that relatable presenters can positively impact student 
learning and motivation (Gladstone et al., 2021; Hooper et al., 2025).  
 

Overall, the VR tour supported ANR literacy development by providing contextualized, 
experiential learning aligned with place-based education (PbEd) principles. This VR tour 
provided students with the chance to identify, investigate, and engage with concepts that are 
within their academic “community” but not their physical location, and there were clear 
knowledge gains and changes in perspective on specific aspects of specialty crops. VR tours, 
while not traditionally thought of as PbEd, appear to elicit similar responses from participants as 
the more traditional in-person PbEd experiences.  The VR tour allowed students to virtually 
engage with land grant university research and specialty crops, fostering important ANR 
communication professional skills of deeper understanding and critical thinking about ANR 
issues (Harsh et al., 2018; Leal et al., 2020; NRC, 2009; Sanders et al., 2024). 

 
Recommendations and Future Research 

 
Overall, the studied VR tour was an effective method to educate ANR communication 

students on hemp and kratom plant structure, legality, and research happenings. The tour also 
positively impacted participants' perspectives of the specialty crops explored through the tour. 
Similar VR tours should be created on other specialty crops like cannabis, hops, or mushrooms 
and coupled with questionnaires like the instrument developed for this study to better understand 
VR tours’ ability to educate and alter perspectives on crops and concepts that may be new to 
students. Tours like these may be innovative ways for universities, research centers, or private 
industry to introduce their audiences to research happening at their facilities, or to present 
innovative ideas that may be new and different. Future studies should implement ANR VR tours 
as continuous lessons rather than one-off classes. This would allow students to become more 
familiar with how the VR software works, as well as give them the chance to fully immerse 
themselves in the virtual tour space. This may enhance learning and sense of place (Petersen et 
al., 2022; Smith, 2002; Yemini et al., 2023).  

 
Using VR continuously rather than a one-off lesson may also be a key component to VR 

education and immersive learning. Considering Greig et al’s (2024) VRFARM framework, 
“repetition” may be just as important as “reflection”, and “repetition” could be added in or used 



Spandau et al. Exploring Emerging ANR Issues 

Published by New Prairie Press   14 

interchangeably in the developed VRFARM educational framework. The framework could also 
be expanded to VRFARMER, which would add in “Enactment” and “Repetition”. After students 
go through the facilitation, application, reflection, and measurement, they could enact what they 
learned in the VR tour in the real world through research, physical action, or mock experiences, 
and then repeat the VR tour or a portion of the tour to reinforce the content, feelings, and 
knowledge gain. The addition of “Enactment” and “Repetition” also closely aligns with Kolb’s 
Experiential Learning Theory (Kolb, 1984).   

 
Future research teams can also work with research centers or educators to create tours 

that have built-in lessons and assessments within the tours, so they are designed to educate and 
encourage student critical thinking and issue reflection concurrently while navigating the virtual 
environments. Educators should explore how VR tours can be integrated into broader ANR 
curricula to support interdisciplinary learning and science communication. Practitioners may 
consider using VR to engage stakeholders in agricultural innovation and policy discussions. 
Scholars should investigate the long-term impacts of VR on ANR communication students’ 
media and science literacy skills development. Additional research could examine the 
effectiveness of VR tours across diverse student populations, including underrepresented groups, 
and assess how different levels of immersion (e.g., headset vs. desktop) influence learning 
outcomes. 
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