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Introduction
Cybersecurity in food and agriculture (F+A) is a steadily growing industry that

increasingly needs individuals to enter the workforce. The increase in vulnerabilities of the
current food supply can potentially threaten the global food system (Duncan et al., 2019). To
combat these potential threats, professionals should have the necessary training and ability to
build relationships and communicate across multiple disciplines and organizations to develop
solutions (Richardson et al., 2019). However, due to the high advancement of technologies in
cybersecurity in F+A, gaps exist in the training and development for professionals entering
the field. Students enrolled in colleges of agriculture and life sciences have limited
opportunities to integrate data management and security into (F+A) areas of study. There is a
growing need for individuals in agricultural and life sciences fields to be more prepared and
versed in topics related to data and cybersecurity (Drape et al., 2020). These gaps can lead to
data security risks and information transfer in various technologies. Studies show that
graduates from cyber studies should possess the necessary soft skills, critical thinking, and
capabilities to solve problems and obtain transferable skills needed in the workforce (Jones et
al., 2018, as cited in Payne et al., 2020).

This qualitative study aimed to deliver an experiential learning-focused course that
integrated the interdisciplinary areas of data sciences and agriculture with early-career
undergraduates interested in learning about and pursuing a career around cybersecurity in
F+A. The research questions guiding this study were: What do students seek to understand
about cybersecurity in F+A and workforce development? How do students conceptualize
which skills learned in class to be transferable to the workforce?

Theoretical Framework
The theoretical framework for this study relies on the Experiential Learning Theory

(EL) developed by David Kolb (1984). EL theory theorizes the process of learning and
obtaining knowledge cultivated through experiences, perception, and cognitive behavior
(Kolb, 1984, as cited in Fai Ng et al., 2018). Kolb proposed a four-stage cycle model of
knowledge and development; concrete experience, reflective observation, abstract
conceptualization, and active experimentation (Yardley et al., 2012). This study proposed to
use a scalable EL-based course to integrate data science, F+A, and industry partners in a novel
learning experience. This study utilized the first three steps of the model; concrete
experience, reflective observation, and abstract conceptualization.

Methodology
This study population consisted of nine undergraduate students from Virginia Tech

who participated in a course taught alternately by the professor of record, teaching assistant,
workforce and career development professionals, and F+A cybersecurity experts. Weekly
reflections were assigned at the end of each class. The data consisted of 12 weeks of
responses, geared toward different aspects of the course content. As part of the coding
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process, in vivo was conducted to determine what meaningful patterns were emerging to make
up sub-categories of data based on the conversation and other audio-based recordings and
by-products collected using Atlas ti (Charmaz, 2006). The data was first open-coded,
categorized into major themes, and then focused coding was conducted to identify any
repeating patterns to understand the multi-layer meaning (Creswell et.al., 2007). The resulting
codes began to explain larger data segments related to perceptions of cybersecurity in F+A.
Focused coding helped determine the adequacy of the in vivo codes (Charmaz, 2014). Axial
coding was conducted as the final step of the coding process, helping the researchers bring all
the data together and determine themes based on the research questions (Corbin and Strauss,
2008). The development of the codebook emphasized the action-oriented nature of language
in which participants discussed experiences of being a participant in this interdisciplinary
course from their viewpoint (Roth, 2008).

Findings
Three themes emerged from the data: 1) students gained industry knowledge related to

their academic engagement, 2) students established internship expectations and aspirations,
and 3) workforce training and development were essential for students to succeed in future
career placement. A participant articulated a gain in industry knowledge by stating, “It was
most helpful to have discussions with industry professionals and hear their opinions and
experiences from a professional point of view.” Additionally, a participant was able to identify
internship expectations by stating, “Having clear guidance and understanding of the
day-to-day functions of the organization and supervisory support is important”. Lastly, a
participant found that workforce training and development were essential by stating, “Resume
building, internship performance, and effective communication skills in the workplace were
the most important tools needed to enhance their all-around development for entering the
workforce.” The results of the experiential learning course consisted of an overview and
analysis of the workforce development training in the area of cybersecurity in F+A and how
those skills transfer over into students' internship experience.

Conclusions and Recommendations
The interplay between students across disciplines is essential for careers in

cybersecurity within food supply chains, technology adoption, and efficiencies in F+A.
Considering the lack of knowledge and training available for young professionals entering the
cybersecurity workforce in F+A, future professionals need to integrate more experiential
learning teaching and learning strategies around agriculture, cybersecurity, and training
(Drape et al., 2020; Duncan et al., 2019). Therefore, engagement with industry professionals,
workforce development workshops and training, and autonomy in addressing professional
needs to be successful in the workforce are important themes to consider when building an
experiential learning-based experience for students in higher education. Developing a
knowledgeable workforce will benefit several sectors in cybersecurity-related fields and
expand workforce development opportunities for students when they complete their degree
programs and enter the workforce.
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