SWEETWATER UNION HIGH SCHOOL DISTRICT
DIVISION OF ADULT EDUCATION

Career Technical Education

sUAS Safety Ground School
COURSE APPROVAL

Mission:  The Division of Adult Education, a community-focused organization, promotes and facilitates life-long learning for adults to meet the challenges of the 21st century.

Student Learning Outcomes

· Students will establish personal, academic and/or workforce goals and demonstrate progress toward them

· Students will solve problems

· Students will communicate clearly and collaborate with others

· Students will use resources, including technology, to research, organize and communicate information

Course approved by the Board of Trustees
Course Revision:

sUAS Safety Ground School

Basic Course Information

	Course Title:
	sUAS Safety Ground School

	CTE Industry Sector:
	Information Technology

	Career Pathway:
	Software and Systems Development


	Course Level:
	
	Introductory
	x
	Concentration
	x
	Capstone


	Course Number:
	2658

	CBEDS Title:
	

	CBEDS Number:
	


	Course Hours:
	144

	Prerequisites:
	Introduction to Computers for sUAS

	Evaluation:
	1.      Satisfactory participation in class discussions.

2.
Satisfactory completion of required assignments as evaluated by the instructor.

3.
Satisfactory completion of written objective and subjective examinations on assigned materials.

	Conditions for Repetition:
	Students who have failed to satisfactorily meet the course objectives because of insufficient attendance or inability to master content may, with permission, repeat the course.

	Articulation Information:
	NA

	Academic Credit:
	NA

	High School Elective Credit:
	NA

	Advisory Committee Meetings:
	Annually


Course Description

	This course is designed to train individuals to pass the FAA 107 exam required for commercial and government remote pilots.  The course focus on small UAS weighing less than 55 pounds. Topics covered are applicable regulations relating to small unmanned aircraft system rating privileges, limitations, and flight operation, effects of weather, loading, emergency procedures, crew management, radio procedures, aeronautical decision making, airport operations, and maintenance and preflight inspection process.


Instructional Strategies

	Teacher lectures and demonstrations
….40%
Class discussions/exercises
35%
Lab practice on computers
5%


Group/individual reports/ projects………………………………………………15%




Instructional Materials

	Textbooks: Unmanned Safety Institute – Ground Safety School


Career Plan:  How this Course fits into the Course Sequence 

	Sequence of Courses
	Course Level
	Primary Funding Source
	Perkins

Funded
	Total Duration

	Name of Course
	Intro.
	Concentration
	Capstone
	District/COE
	ROCP
	Yes or No
	(In hours)

	Introduction to Computers for sUAS
	x
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Yes
	144

	· Student can choose from the following groups:

	sUAS Safety Ground School
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Yes
	144

	Unmanned Aircraft Systems Operations
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Yes
	144


Course Goals

	1. Understand terms of reference and major issues associated with sUAS.

	2. Understand the sub-components of Unmanned Aircraft and how certain factors affect UAS aerodynamics and performance.

	3. Understand the operating environment of a remote pilot.

	4. Understands federal aviation regulations.

	5. Understands rules established for operating in the National Airspace System.

	6. Understands factors involved in UAS accidents and has the skills needed to combat human error.

	7. Can assess risks associated with sUAS.

	8. Is familiar with the ethical and legal requirements of the Remote Pilot in Command.


Instructional Module/Unit

	Unit 1
	UAS Foundations
	Class Hrs.
	2
	Lab Hrs.
	5



Description:

	Students gain an introduction to the sUAS Ground School curriculum.  This unit also examines terms of reference, major issues association with Small Unmanned Aircraft Systems and the core components of an unmanned system.

	Unit 1 Competency:  Upon Completion of this course, the student is able to:

	1. Understands the requirements of becoming a commercial remote pilot.

	2. Recognizes the characteristics of a sUAS.

	3. Understands classifications of control stations.

	4. Understands the financial liability of a remote pilot.

	5.Identify the many subcomponents of the unmanned aircraft (airframe or structure, control surfaces, form of propulsion, energy source, distribution network, sensors, communication required for data link)

	Anchor Standards:

	Pathway Standards:

	Academic Standards:

	Standards for Career Ready Practice (SCRP):


	Unit 2
	Unmanned Aircraft
	Class Hrs.
	2
	Lab Hrs.
	10



Description:

	This unit examines the sub-components of Unmanned Aircraft and the factors affecting UAS aerodynamics and performance.

	Unit 2 Competency:  Upon Completion of this course, the student is able to:

	1. Load a small unmanned aircraft according to manufactures recommendations.

	2. Understand the functions a sUAS is capable of performing.

	3.Understand aerodynamics as it relates to sUAS (weight, thrust, lift and drag)

	4. Define the parts of the airfoil (leading edge, trailing edge, chord line, camber, camber line) and how moving air reacts when it encounters airfoil.

	5. Understand the Angle of Attack (AOA) of the wing.

	6. Explain the six degrees of freedom.

	7. Determine the Lift/Drag (L/D) or glide ratio used for gliding and maximizing endurance.

	8. Explain fly-by-wire flight controls.

	9. Understand the inertial measurement unit (IMU), air data system or barometer, magnetometer and Global Position System (GPS) as it relates to a sUAS.

	10. Create a flight plan, upload the flight plan to the aircraft and fly the aircraft along a route consisting of navigational waypoints.

	11. Define Visual Line-Of-Sight and Visual Observer (VO).

	12. Describe the principal of Detect – Sense – Avoid (DSA) and how advanced UAS technology is used (RADAR, LiDAR, and SONAR)

	Anchor Standards:

	Pathway Standards:

	Academic Standards:

	Standards for Career Ready Practice (SCRP):


	Unit 3
	The Elements
	Class Hrs.
	4
	Lab Hrs.
	30



Description:

	This unit examines the environment in which sUAS and remote pilots operate. Also study the relevant airspace and its management, personnel involved in the operation and the physical environment that hosts the operation.

	Unit 3 Competency:  Upon Completion of this course, the student is able to:

	1. Understands how weather effects small unmanned aircraft performance.

	2. Understands the layers of atmosphere and understands the characteristics of the troposphere and how it is influenced by the Atmospheric Boundary Layer (ABL).

	3. Understands the standard sea-level values.

	4. Identify variations in air pressure (isobars) on a weather map.

	5. Understands the following three forces: Pressure Gradient Force (PGF), Coriolis Force and Friction.

	6. Make an estimate for both the speed and direction of the surface wind by inspection of surface pressure charts.

	7. Understand the principals of Buys Ballot’s Law.

	8. Understand how smaller scale circulations are driven by differences in temperature; Land Breezes, Sea Breezes, Mountain Breezes, and Valley Breezes.

	9. Understand how wind flow can be channeled by natural topography.

	10. Understand the causes of turbulence and the effect on a sUAS.

	11. Understands the characteristics of Stratus and Cumulus clouds.

	12. Understand water vapor and the production of fog.

	13. Understand the visibility requirements when flying a sUAS.

	14. Understand the classifications for temperature and humidity and how it affects air fronts.

	15. Understands the life cycle of a thunderstorm.

	16. Conduct a flight visit in order to identify risk and use a math formula to detect height of an obstacle standing at a 45 degree angle above the horizon.  A2 + B 2 = C2

	17. Understand Controlled Flight into Terrain (CFIT) and when it is necessary to use.

	18. To access appropriate aviation weather forecasts such as surface analysis charts to plan a flight.  

	19. Interpret a METAR report (Aviation Routine Weather Report) to gain important weather information.

	20. Access and use a Terminal Aerodrome Forecast (TAF).

	21. Explain what the Automated Surface Observing System (ASO) records and reports.

	Anchor Standards:

	Pathway Standards:

	Academic Standards:

	Standards for Career Ready Practice (SCRP):


	Unit 4
	Federal Aviation Regulations
	Class Hrs.
	6
	Lab Hrs.
	20



Description

	This unit explores the limitations and authorities vested in remote pilots by 14 CFR 107. 

	Unit 4 Competency: Upon Completion of this course, the student is able to:

	1. Understands the FAA regulations relating to small unmanned aircraft system rating privileges, limitations, and flight operation.

	2. Understands the history and the purpose of the FAA.

	3. Get information on Official Sunrise and Sunset times set by the U.S. Naval Observatory.

	4. Identify when an Air Traffic Authorization for a specific UA activity is needed and how to apply for the authorization.

	5. Identify when a Petition of Exemption is needed and how to apply for, amend, or repeal a rule.  

	6. File an accident report with the FAA.

	7. Apply for an Airworthiness Certification for the sUAS.

	8. Understand the different types of airspace classification and the characteristics of each.

	9.Read aeronautical charts identifying air class, airport information, restrictions, communication frequencies, etc.

	10. Understand the workings of an airport including airport right-of-way and landing/takeoff patterns.

	11. Label a small UAS according to FAA requirements. 

	Anchor Standards:

	Pathway Standards:

	Academic Standards:

	Standards for Career Ready Practice (SCRP):


	Unit 5
	Operating in the National Airspace (NAS)
	Class Hrs.
	3
	Lab Hrs.
	20



Description

	This unit explains the FAA established rules and policies for operating in the National Airspace System.

	Unit 5 Competency: Upon Completion of this course, the student is able to:

	1. Understand and use proper radio procedures.

	2. Perform maintenance and preflight inspections.

	3.Understand the two rules that apply to flying(VRF – Visual Flight Rules, IFR – Instrument Flight Rules)

	4.Explain Visual Meteorological Conditions (VMC) 

	5.Identify chart symbols used for Civil Airports, Military/Federal Government Airports, Private Airfields, Heliports, and Seaplane Bases

	6.Gain access by submitting an online waiver for authorization to fly in airspace other than Classes G, C, D or within the lateral boundaries of the surface area of Class E.

	7. Understand proper radio etiquette and correctly use the International Civil Aviation Organization (ICAO) phonic alphabet when contacting aircraft or ATC.

	8.Identify altitudes, directions, speed (in knots) and time “ZULU”

	9. Explain Traffic Pattern Altitude (TPA) and identify traffic pattern indicators.

	10. Identify Common Traffic Advisory Frequency (CTAF) in the US Chart Supplement and VRF sectional chart.

	11. Identify Universal Communications (UNICOM) frequency.

	12. Identify 4 basic runway configurations and the runway markings and signage.

	13. Explain the purpose of the Automatic Terminal Information System (ATIS).

	14. Describe Notice To Airmen (NOTAM) and the information it provides.

	Anchor Standards:

	Pathway Standards:

	Academic Standards:

	Standards for Career Ready Practice (SCRP):


	Unit 6
	Human Factors and CRM
	Class Hrs.
	2
	Lab Hrs.
	5



Description

	This unit defines human limitations as they contribute to errors and violations that can be the causal factors in UAS accidents.  Crew Resource Management (CRM) introduces non-technical skills used to combat human errors.

	Unit 6 Competency: Upon Completion of this course, the student is able to:

	1. Identify leading human causal factors in aviation accidents.

	2. Identify external factors and behaviors that change our ability to perceive information, process information and perform a task.

	3. Understand the limits of our attention.

	4. Identify limits based on the experience of a remote pilot.

	5. Identify ways that mental state can be altered; stress, fatigue, and controlled substances and the effects on a person.

	6. Explain what Crew Resource Management (CRM) is and how important it is for safe and efficient operations.

	7. Identify reasons for communication errors and correct.

	8. Hold a crew briefing prior to a flight.

	Anchor Standards:

	Pathway Standards:

	Academic Standards:

	Standards for Career Ready Practice (SCRP):


	Unit 7
	Aeronautical Decision Making
	Class Hrs.
	5
	Lab Hrs.
	25



Description

	This unit explores the process of assessing risks and examines the decision-making process once the operator has a clear picture of the risk.

	Unit 7 Competency: Upon Completion of this course, the student is able to:

	1. Plan for emergencies and create a set of emergency procedures.

	2. Determine the performance of small unmanned aircraft.

	3. Understand the physiological effects of drugs and alcohol.

	4. Determine the airspace over a job site using an aeronautical chart or program.

	5.Read a Sectional Aeronautical Chart to find information on airspace, airports, power lines, towers, obstacles over 2,000 feet AGL, airport elevations, etc.

	6. Make a physical site visit prior to the actual flight.

	7. Make a risk assessment for possible risks and dangers associated with the operation.

	8. Put controls or measures in place to mitigate potential risks.(signs, backup systems, etc.)

	Anchor Standards:

	Pathway Standards:

	Academic Standards:

	Standards for Career Ready Practice (SCRP):


	Unit 8
	The Professional Remote Pilot
	Class Hrs.
	
	Lab Hrs.
	5



Description

	This unit examines the ethical and legal requirements of the Remote Pilot in Command (RPIC).  Establishes standards of practice as well as explores careers in unmanned aviation.

	Unit 8 Competency: Upon Completion of this course, the student is able to:

	1. Commit to a culture of safety.

	2. Put safety above profits and project timetables.

	3. Work to build experience and knowledge in the system they operate.

	4. Train in procedures that can mitigate the effects of human error.

	5. Understands and adheres to professional standards and code of conduct.

	Anchor Standards:

	Pathway Standards:

	Academic Standards:

	Standards for Career Ready Practice (SCRP):


	Totals
	Theory Hrs.
	24
	Lab Hrs.
	124
	Total Hrs.
	144
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