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What Factors Predict Accidents in Illinois Agricultural Mechanics Laboratories?

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction and Framework: Agricultural mechanics is a foundational and in-demand component of many Agricultural Education programs (Valdez & Johnson, 2020), encompassing skill- and technology-driven content (Granberry et al., 2025; Hainline & Wells, 2024; Wells et al., 2021). Agricultural mechanics laboratories are among the most prevalent and frequently used instructional spaces (Solomonson et al., 2026), yet hands-on activities involving tools, equipment, and materials present inherent hazards (Phipps et al., 2008). Consequently, teachers must employ effective laboratory management and safety practices to mitigate liability concerns (Hainline et al., 2019; Love, 2024). The hierarchy of controls (HOC) provided the conceptual framework for this study (NIOSH, 2024). We examined how agricultural mechanics laboratory management-related teacher behaviors aligned with the HOC to mitigate liability concerns.
Purpose and Methods: The purpose of our study was to determine if teacher demographics, school characteristics, risk factors, and protective factors could predict the occurrence of accidents in Illinois agricultural mechanics laboratories. We distributed an electronic questionnaire to all 285 agriculture teachers in Illinois who taught at least one agricultural mechanics course section. Using Dillman et al.’s (2014) five-point contact method, we achieved a 46.0% response rate (n = 131). We established content and face validity via a panel of three agricultural teacher educators. Our post-hoc reliability analysis of the Likert-type items revealed strong internal consistency, with interpretations based on George and Mallery (2003). To analyze our data, we conducted a cumulative odds ordinal logistic regression (with proportional odds) to assess the effects of teacher demographics, school characteristics, risk factors, and protective factors on the number of accidents in Illinois agricultural mechanics laboratories. Given the ordinal nature of the dependent variable (i.e., the number of laboratory accidents that occurred in the past 12 months), an ordinal regression was appropriate for the current study.
Findings: We conducted a cumulative-odds ordinal logistic regression to predict accidents using multiple independent variables. Results of both the deviance (x2(494) = 215.16, p = 1.00) and Pearson (x2(494) = 396.251, p = 1.00) goodness-of-fit tests indicated the model was a good fit based on the observed data. The model was statistically significant in predicting accidents above the intercept-only model (x2(14) = 54.67, p = < .001). The odds of a traditionally-certified teacher having an accident occur in their laboratory were 3.36, 95% [1.181, 9.594] higher than those of alternatively-certified teachers, which was a statistically significant effect, x2(1) = 5.156, p = .023. The odds of teachers who perceived they had ample budgets having an accident in their laboratory were 3.608, 95% [1.304, 9.986] times that of a teacher who perceived they did not have a sufficient budget for PPE. This was a statistically significant effect, x2(1) = 6.105, p = .013. An increase in the number of agricultural mechanics course sections taught was associated with an increase in the odds of experiencing an accident in their laboratory, with an odds ratio of .191, 95% [.073, .501], x2(1) = 11.324, p = < .001. Higher student enrollment in agricultural mechanics course sections was also associated with an increased odds of experiencing an accident in the laboratory (odds ratio: 1.111, 95% [1.024, 1.204], Wald x2 (1) = 6.423, p = .011).
Conclusions and Recommendations: Findings suggest that accidents in agricultural mechanics laboratories are influenced by several teacher and program characteristics, particularly teacher certification, the PPE budget, the number of agricultural mechanics course sections taught, and student enrollment. Agricultural Education programs should prioritize targeted safety training, particularly for teachers managing larger or more extensively used laboratories. Professional development should emphasize the application of the HOC, proactive hazard mitigation, and laboratory management practices responsive to program size and instructional demands.
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