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Integrating Automation Technology into Agricultural Sciences: Lessons Learned Across Three States
Introduction/Need for innovation or idea: The rapid advancement of agricultural technology presents a pressing challenge for agricultural education programs. To prepare students for a 21st-century workforce, agricultural educators must integrate new technologies into their curriculum (TEConomy Partners, 2025), such as programmable automation controllers (Langemeier & Boehlje, 2021). Programmable controllers have a wide range of applications, from environmental monitoring for crops and livestock to precision agriculture and machinery systems (Johnson et al., 2022). However, integrating these technologies into school-based agricultural education (SBAE) programs faces significant barriers such as a shortage of teacher expertise, a lack of appropriate instructional materials, and insufficient supplies (Hainline & Wells, 2019). This project addresses these challenges by developing a sustainable professional development program for teachers, focusing on the low-cost integration of microcontrollers into agricultural science curricula.
How it works/methodology/program phases/steps: We developed a foundational module and four technical modules using a scope and sequence strategy adapted from Roehrig et al.’s (2021) integrated STEM conceptual framework for student engagement. We aligned each technical module to an Agriculture, Food, and Natural Resources (AFNR) Career Pathway. Each module consisted of four lessons with student learning activities, including activities such as basic electronic components, electrical circuit construction, programming, and troubleshooting. A six-hour teacher training workshop was provided at Arkansas, Pennsylvania, and Ut corresponding to the 2025 summer in-service. Teachers were provided with hands-on training and online access to curriculum, rubrics, learning assessments and instructional videos. Classroom hardware kits to support instruction were provided for teachers to implement the curriculum in their classroom. Teachers were selected based on AFNR pathway offered through their school program. Technical support and communication were maintained with the participating SBAE teachers using Zoom conferencing and site visits.
Results to date/implications: The curriculum has been written and reviewed by content experts for the teachers to implement into their classrooms. A total of 36 teachers from three different states were initially trained through the summer workshop and provided access to online resources. Most teachers reported an increase in confidence in their ability to teach the curriculum post workshop. Ten videos have been produced to review all the circuits made in the curriculum and 28 learning activities have been developed for the curriculum.
Future plans/advice to others: Moving forward, the curriculum will be refined to improve ease of access and integration for instructors. Additional lessons for existing pathways are planned to deepen students' understanding of automation's role in specific industries. Based on our experience, a key piece of advice for others is to avoid generic, preassembled educational kits. Instead, we recommend building custom kits that contain specialty sensors and components directly relevant to agricultural applications. This approach provides a more authentic and engaging learning environment for students by simulating real-world scenarios they would encounter in the agricultural industry. 
Costs/resources needed: The project was supported by a two-year [SPONSOR] award totaling $149,932. The main expense for the workshops was classroom kits, each costing approximately $45. The Arduino IDE software used for programming is open-source and free to download. The Total Dissolved Solids (TDS) Sensor is the most expensive item at $11.99, followed by the Arduino Board at $8.98 and the Gas/O2 Sensor (MQ135) at $6.99. Other components, such as the Temperature/Humidity Sensor (DHT22), Ultrasonic Sensor (HC-SR04), and DC and Servo Motors, are priced between $1.50 and $2.30. The remaining items, including the breadboard, power supply, resistors/jumpers, and potentiometer, each cost less than $2.00.
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