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Capstone Course 

The purpose of this course is to provide students who have completed or are currently completing an OCP (occupational completion point) in an agricultural program, a capstone experience in UAS Technology for agriculture.  This course is designed to enhance competencies in the areas of agricultural science and UAS technology.  Laboratory-based activities are an integral part of this course.  These include the safe use and application of appropriate technology, scientific testing and observation equipment.

Additional Information relevant to this Career and Technical Education (CTE) program is provided at the end of this document.

Program Structure

This course may be taken only by a student who has completed or is currently completing an occupational completion point in an agriculture program. 

OCP
Course Number
Course Title
Teacher Certification
Length
SOC Code
Level
Graduation Requirement
A
8005233
Agricultural use of UAS Technology
AGRICULTUR 1*
1 credit
19-4099
3

(Graduation Requirement Abbreviations- EQ= Equally Rigorous Science, PA= Practical Arts, EC= Economics)

Teacher Certification
Teachers must hold the traditional agriculture teacher certification and an Unmanned Safety Credential to teach this course.

Academic Alignment Tables

Academic alignment is an ongoing, collaborative effort of professional educators specializing in the fields of science, mathematics, English/language arts, and Career and Technical Education (CTE). This initiative supports CTE programs by improving student performance through the integration of academic content within CTE courses. Career and Technical Education courses that have been aligned to the Next Generation Sunshine State Standards for Science and the Florida Standards for Mathematics and English/Language Arts will show the following data: the quantity of academic standards in the CTE course; the total number of standards contained in the academic course; and the percentage of alignment to the CTE course.

Courses
Anatomy/ Physiology
Honors
Astronomy     Solar/Galactic Honors
Biology 1
Chemistry 1
Earth-Space Science
Environmental Science
Genetics
Integrated Science
Marine Science 1 Honors
Physical Science
Physics 1
Agricultural use of UAS Technology
**
**
**
**
**
**
**
**
**
**
**
**   Alignment pending review    						#   Alignment attempted, but no correlation to academic course

Courses
Algebra 1
Algebra 2
Geometry
English 1
English 2
English 3
English 4
Agricultural use of UAS Technology
**
**
**
**
**
**
**
**   Alignment pending review    			#   Alignment attempted, but no correlation to academic course

Florida Standards for Technical Subjects 

Florida Standards (FS) for English Language Arts and Literacy in History/Social Studies, Science, and Technical Subjects are the critical reading and writing literacy standards designed for grade 6 and above. These standards are predicated on teachers of history/social studies, science, and technical subjects using their content area expertise to help students meet the particular challenges of reading, writing, speaking, listening, and language in their respective fields. The FS for Mathematical Practices are designed for grades K-12 and describe varieties of expertise that educators at all levels should seek to develop in their students. These practices rest on important “processes and proficiencies” with longstanding importance in mathematics education.

Instructors must incorporate the Florida Standards for Technical Subjects and Mathematical Practices throughout instruction of this CTE program.  To access these standards, please click on the following link: http://www.fldoe.org/core/fileparse.php/5652/urlt/FloridaStandardsTechSubjects.rtf" http://www.fldoe.org/core/fileparse.php/5652/urlt/FloridaStandardsTechSubjects.rtf. 

Florida Standards for English Language Development (ELD)
English language learners communicate for social and instructional purposes within the school setting. ELD.K12.SI.1.1 

English Language Development (ELD) Standards Special Notes:
Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate for social and instructional purposes within the school setting.   For the given level of English language proficiency and with visual, graphic, or interactive support, students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link: http://www.cpalms.org/uploads/docs/standards/eld/SI.pdf.
For additional information on the development and implementation of the ELD standards, please contact the Bureau of Student Achievement through Language Acquisition at sala@fldoe.org.





Common Career Technical Core – Career Ready Practices

Career Ready Practices describe the career-ready skills that educators should seek to develop in their students.  These practices are not exclusive to a Career Pathway, program of study, discipline or level of education.  Career Ready Practices should be taught and reinforced in all career exploration and preparation programs with increasingly higher levels of complexity and expectation as a student advances through a program of study. 

1. Act as a responsible and contributing citizen and employee. 

2. Apply appropriate academic and technical skills. 

3. Attend to personal health and financial well-being. 

4. Communicate clearly, effectively and with reason. 

5. Consider the environmental, social and economic impacts of decisions. 

6. Demonstrate creativity and innovation. 

7. Employ valid and reliable research strategies. 

8. Utilize critical thinking to make sense of problems and persevere in solving them. 

9. Model integrity, ethical leadership and effective management. 

10. Plan education and career path aligned to personal goals. 

11. Use technology to enhance productivity. 

12. Work productively in teams while using cultural/global competence. 


Standards

After successfully completing this program, the student will be able to perform the following:

	Investigate the origins and development of unmanned aviation.
	Develop a plan for powered flight in the National Airspace System
	Explain aviation rules and regulations as they pertain to UAS.
	Explain concepts and differences in human factors related manned and unmanned aviation.
	Demonstrate Crew Resource Management principles.
	Demonstrate the appropriate attitudes and behaviors associated with the safety mindset. 
	Analyze UAS technologies, platforms, and systems.
	Select appropriate UAV to complete a given objective.

Analyze the ethics and privacy considerations in the operation of unmanned aircraft.
	Model methods to communicate with air traffic control and conflict aircraft
	Analyze UAS Operating standards and restrictions
	Explain components of airworthiness
	Explain aviation safety systems as they apply to UAS
	Explain new careers that have emerged using technology in agriculture.
	Determine uses for Unmanned Aircraft Systems (UAS) to monitor plant growth.
	Describe how UAS can be used to evaluate soil conditions.
	Develop an integrated pest management (IPM) plan using information from UAS technology.
	Develop fertilizer recommendations by interpreting multiple data sources.
	Determine uses for UAS to monitor animal operations. 
	Determine the applications of UAS to provide data forage producers.
	Determine the applications of UAS to provide data on agricultural crops.
	Determine the applications of UAS to provide data to foresters.
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Investigate the origins and development of unmanned aviation.



	Actively participate in a group to present important systems, people, and technologies important to the development of the industry.




	Summarize the evolution of commercial UAS operations in the United States.




	Explain the limitations and constraints placed on the development of commercial UAS.




	Describe the process and evolution of a UAS regulatory framework.




	Explain technologies that led to modern day UAS.




	Describe the events important to the development of UAS.




	Explain classification schemes of UAS.




	Explain intelligence modes of control for UAS.




	Explain the difference between direct control versus supervisory control.




	Design a diagram illustrating the differences and similarities between beyond line of sight, beyond visual line of sight, electronic line of sight, and visual line of sight.




	Develop a plan for powered flight in the National Airspace System.




	Interpret Aeronautical Charts to determine airspace for a given location.




	Explain the classes of airspace. 




	Describe weather and associated hazards to aviation.




	Interpret “official” sources of weather to make sound decision. 




	Interpret the Notices to Airman Information reporting system.




	Interpret both airport and center NOTAMs.




	Explain aviation rules and regulations as they pertain to UAS. 




	Explain the limitations and requirements of Visual Flight Rules as they pertain to UAS.




	Explain state and local rules and regulations governing UAS.




	Explain concepts and differences of in human factors related to manned and unmanned aviation. 




	Explain the human factors of UAS operations.




	Explain how ground control stations operate.




	Describe personnel required for UAS operations.




	Explain how human factors effect operation.




	Demonstrate an understanding of human imitations in perception, processing and performance




	Describe the type and causes of human errors




	Describe the physiological effects of drugs and alcohol




	Describe methods for dealing with automation and the lack of sensory cues




	Demonstrate Crew Resource Management principles.




	Explain the purpose of Crew Resource Management 




	Describe situational awareness




	Demonstrate effective crew communication and coordination




	Utilize advocacy and inquiry to champion a course of action 




	Describe strategies for dealing with task saturation or overloads




	Demonstrate the skills associated with aeronautical decision making and operational analysis 




	Demonstrate proper site survey and analysis skills 




	Demonstrate the appropriate attitudes and behaviors associated with the safety mindset. 




	Describe and demonstrate professional conduct 




	Demonstrate the importance of being risk averse in UAS planning and flight 




	Analyze UAS technologies, platforms, and systems. 




	Summarize UAS intelligence and components.




	Summarize platform capabilities and limitations.




	Analyze the control station of UAS.




	Summarize the payload element of UAS




	Analyze the environment in which the UAS operate.




	Explain frequency management in the United States.




	Assess UAS lifecycle and its implication on UAS operations.




	Compare UAS component reliability and operational considerations.




	Describe UAS user interfaces.




	Analyze levels of automation in robotic systems.




	Analyze when to use UAS rather than manned aircraft. 




	Describe UAS sensors used for navigation and stabilization.




	Select appropriate UAV to complete a given objective. 




	Explain characteristics of airborne robotic systems.




	Compare wing designs and benefits of each to the field of UAS.




	Analyze criteria set forth via a request for proposal to identify appropriate aircraft to conduct operations.




	Compare energy sources available for UAS.




	Compare payload options and apply them to appropriate operations.




	Explain uses of infrared technology.




	Analyze the ethics and privacy considerations in the operation of unmanned aircraft. 




	Explain the regulations and policies currently in place for UAS operations.




	Describe the foundations of an ethical code of conduct for UAS operators.




	Define professional use of UAS.




	Demonstrate standards of professionalism in everyday operations.




	Analyze ethical use of robotic aircraft. (safety of people)




	Model methods to communicate with air traffic control and conflict aircraft. 




	 Describe aviation communications practices.




	Explain the essential information required in aviation communication.




	Use the Aeronautical Information Manual to make a radio call.




	Analyze UAS Operating standards and restrictions.




	Analyze UAS limitations and regulations.




	Explain guidelines and safety protocols.




	Explain the reporting requirements for UAS operations. 




	Explain components of airworthiness. 




	Explain the concept of system limitations.




	Prepare airworthiness inspections. 




	Explain aviation safety systems as they apply to UAS.




	Explain the four pillars of a safety management system (SMS).




	Conduct a risk assessment. 




	Develop risk mitigation strategies. 




	Explain methods for safety assurance and promotion.




	Describe how a well working SMS can recover from an accident.




	Explain new careers that have emerged using technology in agriculture.




	Identify significant career shifts with technology in the agriculture industry.




	Examine the role of technology in the agriculture industry.




	Solve mathematical applications using technology.




	Describe technologies associated with active and passive remote sensing payloads.




	Explain the limitations of remote sensing.




	Determine uses for Unmanned Aircraft Systems (UAS) to monitor plant growth.




	Describe the uses of UAS remote sensing technology to examine the processes of plant growth. 




	Determine the health of plant using chlorophyll counts.




	Identify nutrient deficiencies in plants using UAS remote sensing technology.




	Describe how UAS can be used to evaluate soil conditions.




	Analyze soil properties using UAS remote sensing technology.




	Develop a plan to use UAS technology in best management practices for irrigation.




	Examine irrigation application effectiveness using UAS technology.




	Develop an integrated pest management (IPM) plan using information from UAS technology.




	Identify pests and diseases and the damage they cause.




	Recommend appropriate solutions for pest and disease control.




	Differentiate between nutrient deficiencies and pest/disease damage in plants.





	Develop fertilizer recommendations by interpreting multiple data sources.




	Identify nutrient deficiencies plan using UAS remote sensing.   




	Make fertilizer recommendations based on data from visual appraisal of plants and soil samples.




	Determine the appropriate type and rate of fertilizer to apply to plants.





	Determine uses for UAS to monitor animal operations. 




	Describe the uses of UAS technology to observe animals.




	Identify animals using UAS remote sensing.




	Determine calving percentages using UAS remote sensing.




	Identify the systems of common diseases of cattle, sheep, and goats.




	Determine the applications of UAS to provide data forage producers.




	Identify common forages, pests, and diseases using UAS remote sensing.




	Identify the growth stage of forage crops.




	Identify common diseases that impact forage crops.




	Evaluate forage and hay as a source of nutrition for animals.




	Determine the applications of UAS to provide data on agricultural crops.




	Use UAS remote sensing technology to identify pest and diseases.




	Analyze the use of UAS for early detection of diseases.




	Calculate yield estimates using UAS data.




	Evaluate and monitor crops using UAS remote sensing technology to predict harvest times.




	Determine the applications of UAS to provide data to foresters.




	Identify economically important tree species.




	Identify forest pests, insects and diseases using UAS remote sensing techniques.




	Make forest management decisions using data from UAS images and data.











	


Additional Information

Laboratory Activities

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as well as, experimental, quality, and safety procedures are an integral part of this career and technical program/course. Laboratory investigations benefit all students by developing an understanding of the complexity and ambiguity of empirical work, as well as the skills required to manage, operate, calibrate and troubleshoot equipment/tools used to make observations. Students understand measurement error; and have the skills to aggregate, interpret, and present the resulting data. Equipment and supplies should be provided to enhance hands-on experiences for students.

Extended Student Supervision

Because of the production and marketing cycle of the agriculture industry, this program requires individual instruction and supervision of students for the entire period beyond the 180-day school year.

Special Notes

MyCareerShines is an interactive resource to assist students in identifying their ideal career and to enhance preparation for employment. Teachers are encouraged to integrate this resource into the program curriculum to meet the employability goals for each student.  Access MyCareerShines by visiting: www.mycareershines.org.

Career and Technical Student Organization (CTSO)

FFA is the intercurricular career and technical student organization for providing leadership training and reinforcing specific career and technical skills.  Career and Technical Student Organizations provide activities for students as an integral part of the instruction offered.  

Accommodations

Federal and state legislation requires the provision of accommodations for students with disabilities as identified on the secondary student’s Individual Educational Plan (IEP) or 504 plan or postsecondary student’s accommodations’ plan to meet individual needs and ensure equal access. Accommodations change the way the student is instructed. Students with disabilities may need accommodations in such areas as instructional methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special communication systems. Documentation of the accommodations requested and provided should be maintained in a confidential file.

In addition to accommodations, some secondary students with disabilities (students with an IEP served in Exceptional Student Education (ESE)) will need modifications to meet their needs. Modifications change the outcomes or what the student is expected to learn, e.g., modifying the curriculum of a secondary career and technical education course. Note: postsecondary curriculum and regulated secondary programs cannot be modified.

Some secondary students with disabilities (ESE) may need additional time (i.e., longer than the regular school year), to master the student performance standards associated with a regular Occupational Completion Point (OCP) or a Modified Occupational Completion Point (MOCP). If needed, a student may enroll in the same career and technical course more than once. Documentation should be included in the IEP that clearly indicates that it is anticipated that the student may need an additional year to complete an OCP/MOCP. The student should work on different competencies and new applications of competencies each year toward completion of the OCP/MOCP. After achieving the competencies identified for the year, the student earns credit for the course. It is important to ensure that credits earned by students are reported accurately. The district’s information system must be designed to accept multiple credits for the same course number for eligible students with disabilities.

Additional Resources

For additional information regarding articulation agreements, Bright Futures Scholarships, Fine Arts/Practical Arts Credit and Equivalent Mathematics and Equally Rigorous Science Courses please refer to:
http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml



