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Introduction: Modern agriculture increasingly relies on advanced technology, including robots, sensors, global positioning systems, and precision agriculture equipment, resulting in demand for a knowledgeable, highly-skilled agricultural workforce (Hancock et al., 2023; Stripling & Ricketts, 2016). Undergraduate Agricultural Systems Technology (AST) degree programs are designed to prepare students with the knowledge and skills they need to enter the workforce (B. Hoover, personal communication, August 10, 2026). Ensuring students are prepared relies heavily on faculty members’ perceptions of the skills and competencies that students need (Blickenstaff et al., 2015). As career competencies within agriculture change, faculty must regularly re-evaluate curricula and adjust curricula to reflect real-world expectations (Byrd et al., 2015). Limited research identifying the essential knowledge and skills needed by students enrolled in undergraduate AST degree programs exists, highlighting a gap in the literature.
Purpose and Methods: The purpose of our study was to identify the essential knowledge and skills needed by AST program students from the perspectives of university faculty. Guided by prior Delphi research examining the agricultural mechanics knowledge and skills needed by agriculture teachers (i.e., Poole et al., 2026; Wells et al., 2021), we used a three-round Delphi technique with a panel of AST and AST-adjacent faculty nationally. We used publicly-available university sources and the American Society of Agricultural and Biological Engineers (ASABE) Accredited Programs Directory to compile a list of prospective panelists. We supplemented our efforts via a snowball sampling nomination process, resulting in an initial panel of 85 faculty members. In Round One, 26 panel members (30.6% response rate) identified 276 unduplicated knowledge and skill items. During Round Two, 18 panelists (69.2% response rate) used a six-point, Likert-type rating scale to rate their perceived level of agreement of the importance of the 276 items. Items reaching at least 75% agreement achieved consensus while items on which 51% to 74% of panelists agreed or strongly agreed on their importance proceeded to Round Three, during which 11 (61.1% response rate) of the Round Two panelists re-evaluated said items using the same rating scale. We used IBM® SPSS® Version 29.0 software to analyze our data.
Findings: In total, 208 knowledge and skill items reached consensus across the three rounds. One-hundred and thirty-two items pertained to technical knowledge and skills, with the greatest number falling within the Agricultural Machinery and Power Systems (n = 21), Metalworking Processes (n = 20), and Agricultural Building and Construction Systems (n = 19) categories. Seventy-six items pertained to employability skills, with the greatest number falling within the Leadership and Life Skills category (n = 32). Thirty items reached 100% consensus among panelists, 12 of which fell within the Leadership and Life Skills category. Fifty-six technical items and twelve employability items failed to reach consensus across Rounds Two and Three.
Conclusions and Recommendations: We found that students enrolled in undergraduate AST degree programs should expect to acquire a broad, multi-disciplinary skillset that includes both technical knowledge and employability skills. We concluded that: (1) AST curricula should reflect substantial disciplinary breadth, (2) graduates should demonstrate broad technical competence, (3) faculty expertise should align with the multi-disciplinary nature of AST, and (4) student preparation should integrate technical and employability competencies. We recommend: (1) using these findings to guide AST curriculum reform nationally, (2) replicating this study with industry employers and recent graduates, (3) examining AST graduates' employment and career paths, and (4) exploring why several precision agriculture items did not reach consensus.
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