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Integrating Coding in Utah FFA Agriculture Technology and Mechanical Systems Career Development Event

Introduction: Programming and microcontrollers are being implemented in several areas of agriculture such as irrigation, animal production, and precision agriculture applications (Darr et al., 2007; Kurkute et al., 2018; Liu, 2022). Agricultural education students want to engage in learning new technologies relevant to current industry experiences (McBride & Talbert, 2022) and teachers require specific professional development or training to incorporate new technologies (Morey et al., 2023). One avenue to introduce these technologies to both students and teachers is through FFA’s career development events (CDE). As teachers train students to compete in various CDE’s, new technologies emerge from the agricultural industry can spark more students’ interests. After implementing a teacher workshop, this study sought to examine the relationship between student performance of traditional skill areas such as electrical tool identification and programming. The objective of this study was to identify the relationship between performance on the Arduino team activity and student performance on the written exam, critical thinking tasks, and tool and parts identification.

Methods: This study employed a non-experimental correlational design. Data were collected from 44 teams that competed at the 2024 [STATE] ATMS CDE. Teams, with a maximum of four members, participated in four activities: a written exam (50 points possible), knowledge/critical thinking activities (62 points possible), tool and parts identification (62 points possible), and a newly implemented Arduino team activity (280 points possible). The scoring for the first three activities was based on points for correct answers, while the Arduino activity was scored using a condensed nine-item rubric adapted from previous research (Johnson et. al., 2023). Data analysis involved using descriptive statistics to summarize team performance. Correlations were run between the Arduino score and the other contest areas, as well as with school demographics. The effect size for each correlation was determined by squaring the rho value.

Findings: All 44 teams participated in each of the four contest areas. scored an average of 24.65 out of 50 on the written exam and 36.96 out of 62 on knowledge/critical thinking. The average score for tool and parts identification was 24.35 out of 62, and the mean score for the Arduino team activity was 166.66 out of 280. On average, schools had a 26.21% disadvantaged student enrollment and a 17.93% minority student enrollment. There were positive and significant correlations between the Arduino activity and the other contest areas: Written Exam (r = 0.62), Knowledge/Critical Thinking (r = 0.57), and Tool and Parts Identification (r = 0.57). This demonstrates a medium effect size (Maher et al., 2013) between performance on the traditional CDE activities and the new Arduino activity. 

Discussion: The findings suggest a significant positive relationship between student performance on the new, technology-based Arduino activity and their performance in traditional CDE areas. This supports students who perform well in fundamental agricultural mechanics knowledge and skills also tend to perform well on the Arduino challenge. This is a promising finding, as it suggests that the integration of new technology does not need to be a completely separate skill set but can be built upon existing foundational knowledge. In conclusion, this study validates the potential for integrating new technologies, like microcontrollers, into established CDEs to encourage student engagement. However, it also highlights the need for continued research and thoughtful implementation of new technologies in agricultural education. 
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