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Intended Audience:
Grade: 3-5
Learning Standards
Empowered Learner
Digital Citizen
Knowledge Constructor
Computational Thinker
Creative Communicator
Global Collaborator
Lesson Objectives
Learn how AI-powered drones and robots are revolutionizing crop monitoring and harvesting in modern agriculture.
Time Needed
60 -90 minutes
Equipment and Supplies
Student worksheets
Large sheets of paper (at least 2ft x 2ft)
Colored markers
Small stickers
Measuring tape or ruler
Tape
Hole punch
4 pieces of string per group (6-8 inches long)
Tissue paper or thin cloth
Small light objects
Flashlights
Large trifold board or cardboard

AI in Agriculture: Crop Monitoring and Harvesting 

Learning Objective: 
Students will be able to explain at least one way robotics is used in farming and one way drones can provide information that helps farmers improve their crops.
Stretch Goal: 
Students will be able to describe how the information drones collect can help farmers make decisions (for example, where crops need more water or where pests may be present).
Background
It is very hard to pick some crops, especially fruits and vegetables.  The farmer has to be very careful to only pick the ripe fruit, and they have to be careful that they don’t bruise the fruit, or miss fruit that is ripe.  This slows down harvest and there is often loss.  Because harvesting is physically demanding and requires careful handling, farmers sometimes have trouble finding enough harvest workers.
What to Do
Part 1: AI-Powered Crop Monitoring (25 minutes)
Activity: Drone Simulation
Divide the class into small groups with 3-4 people in each group.
Provide each group with a large sheet of paper representing a field, colored markers, and small stickers.
Have students draw various "crops" on their field using different colors.
Secretly mark some areas with small stickers to represent crop issues (pests (insects), diseases, water stress, nutrient deficiencies).
One student from each group acts as the "drone," hovering over the field and reporting observations to their team.
The team must use this information to identify problem areas and suggest solutions.
Discussion:
How did the "drone" help identify issues?
What challenges did you face in monitoring the entire field?
How might real AI-powered drones improve this process?
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	Part 2: AI in Crop Harvesting (20 minutes)
Video Viewing and Analysis
Show the video: Autonomous Harvesting Robot
		Or the video: The Future of Farming
As students watch, ask them to note:
What tasks is the robot performing?
How does the robot navigate the field?
What advantages might this technology offer over traditional harvesting methods?
Group Discussion:
What impressed you most about the harvesting robot?
How do you think AI helps the robot make decisions about which fruits to pick?
What challenges might farmers face when implementing this technology?
How might AI change farming in the future?
Evidence of Learning: Whole-group or small-group discussion share-out (optional: 1–2 sentence written response).
Look-fors (during discussion/share-out):
· Student can name at least one example of robotics used on a farm (e.g., harvesting robot, autonomous tractor, sorting/packing robot).
· Student can explain that a drone can “see” large areas of a field and help farmers spot crop issues (e.g., pests, plant disease, dry areas/water stress) more quickly.
· Student connects the technology to a benefit for farmers (e.g., find problems sooner, reduce waste, improve crop health/yield).

LESSON: FACILITATOR NOTES:  




Lesson: Facilitator Notes
Part 1: AI-Powered Crop Monitoring (Drone Simulation) — Facilitation Support
· Quick setup (2–3 minutes): Give each group 1 field paper, markers, and stickers. Decide who is the first “drone.” Remind students: stickers are secret—only the facilitator places them.
· Scripted intro (say): “Today you’re going to act like farmers using a drone to spot problems in a field. Drones can quickly look over large areas and help farmers notice issues early—before crops are lost.”
· Scripted directions (say): “In your group, draw a field with crops. I’m going to add a few ‘problem spots’ that only your drone can discover. The drone’s job is to scan the field from above and describe what they notice. The team’s job is to listen, mark the problem areas, and decide what a farmer should do next.”
· Role clarity (say): “Drone: you can point, but don’t touch the field. Team: you may ask the drone yes/no questions. Switch roles halfway through so more than one person gets to be the drone.”
· Prompts to keep groups moving:
· “Drone, describe what you see using location words: top/bottom, left/right, near the river/road (if they drew one).”
· “Team, what could that issue represent—pests, disease, not enough water, or not enough nutrients?”
· “What’s one action a farmer could take next?”
· Classroom management/pacing:
· If groups finish early: “Add more crops or add a ‘weather event’ (too dry / too wet) and re-scan.”
· If groups stall: place 1 additional sticker and say, “Real fields are big—AI can help by highlighting where to look first.”
· Common misconceptions to address (say):
· “A drone doesn’t ‘fix’ the crops—it collects information. Farmers use that information to decide what to do.”
· “AI helps by finding patterns in images and data, like areas that look stressed compared to healthy plants.”
· Whole-group debrief (3 minutes) — optional script: “What was hard about scanning the whole field? How did your drone’s information change your decisions? If this were a real drone with AI, what might it do faster or more accurately?”
Part 2: AI in Crop Harvesting (Video) — Facilitation Support
· Before the video (1 minute) — set a purpose (say): “While you watch, look for (1) what job the robot is doing, (2) how it decides where to go, and (3) why a farmer might use it.”
· During the video: Pause once or twice for a quick “notice/wonder.” Script: “What do you notice? What do you wonder?” (Accept 2–3 responses, then continue.)
· After the video — discussion moves:
· Turn-and-talk (30–60 seconds): “Tell a partner one task the robot did and one advantage it could have.”
· Share out: Call on 3–5 students/groups. If needed, revoice: “So you’re saying the robot can harvest without bruising fruit and can work longer hours.”
· Press for evidence: “What did you see in the video that makes you say that?”
· Scripted question sequence (choose 3–4):
· “What tasks is the robot performing?”
· “How does it navigate—what clues or tools might it use (cameras, sensors, GPS, maps)?”
· “How might AI help it decide which fruit is ready?”
· “What advantages could this offer farmers (speed, less waste, fewer bruised crops, help when workers are hard to find)?”
· “What challenges might farmers face (cost, repairs, training, weather, uneven fields, different crops)?”
· “How could this change farming in the future?”
· If students say “robots will replace farmers” (possible response): “Technology changes jobs. People are still needed to plan, repair, manage farms, and make decisions. Robots may handle some tasks, especially repetitive or physically demanding ones.”
· Evidence of learning (quick check): Ask students to share (or write) 1 sentence: “One way a drone helps farmers is… One way a robot helps farmers is…”
Optional closing script (1 minute): “Today you used a ‘drone’ to collect information and you analyzed a harvesting robot. Both tools help farmers make better decisions—finding problems sooner and harvesting more efficiently.”

 



Career Connection
[bookmark: _heading=h.qk2r00353umt]AI and Data Careers
· Agricultural Data Processor
· Analyze drone and sensor-collected data
· Create insights for farm management
· Develop predictive agricultural models
· AI Agriculture Specialist
· Develop AI solutions for farming
· Create machine learning algorithms
· Design precision farming technologies
[bookmark: _heading=h.849y2edw24jr]Emerging Technology Roles
· Autonomous Tractor Operator
· Remotely manage autonomous farming equipment
· Monitor multiple tractors simultaneously
· Use simulation software for farm management
· Agricultural Technology Researcher
· Develop AI solutions for crop management
· Research sustainable farming technologies
· Create innovative agricultural systems
[bookmark: _heading=h.udxb6enlv870]Educational Pathways
· Agricultural Technology Certifications
· Data Science Programs
· Drone Technology Courses
· AI and Machine L
Sources (Aligned to “Purdue - Harvesting with AIx.docx”)
· YouTube. (n.d.). AI in Agriculture: Enhancing Crop Monitoring [Video]. https://www.youtube.com/shorts/_OMeAwDpRwE
· YouTube. (n.d.). Autonomous Harvesting Robot [Video]. https://youtu.be/uD4mJCgsmdM
· Chin, R., Catal, C., & Kassahun, A. (2023). Plant disease detection using drones in precision agriculture. Precision Agriculture, 24, 1663–1682. https://doi.org/10.1007/s11119-023-10014-y
· Agrawal, J., & Arafat, M. Y. (2024). Transforming farming: A review of AI-powered UAV technologies in precision agriculture. Drones, 8(11), 664. https://doi.org/10.3390/drones8110664
· Guebsi, R., Mami, S., & Chokmani, K. (2024). Drones in precision agriculture: A comprehensive review of applications, technologies, and challenges. Drones, 8(11), 686. https://doi.org/10.3390/drones8110686
· Zhang, J., Kang, N., Qu, Q., Zhou, L., & Zhang, H. (2024). Automatic fruit picking technology: A comprehensive review of research advances. Artificial Intelligence Review, 57, 54. https://doi.org/10.1007/s10462-023-10674-2
· Chen, Z., Lei, X., Yuan, Q., Qi, Y., Ma, Z., Qian, S., & Lyu, X. (2024). Key technologies for autonomous fruit- and vegetable-picking robots: A review. Agronomy, 14(10), 2233. https://doi.org/10.3390/agronomy14102233
· U.S. Department of Agriculture, Economic Research Service. (2025, November 18). Farm labor. https://www.ers.usda.gov/topics/farm-economy/farm-labor
· U.S. Department of Agriculture, Economic Research Service. (2022, December 28). U.S. fruit and vegetable industries try to cope with rising labor costs. https://www.ers.usda.gov/amber-waves/2022/december/u-s-fruit-and-vegetable-industries-try-to-cope-with-rising-labor-costs
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