ASD Career Technology Curriculum

Program Title:
 Instructional Technology   December 2004
Course Title:
Aviation Science 

ASD Course #: H8390

CIP:  47.0607
Course Overview:


Grade Level:
9-12 One Year

Prerequisite:
None

Alternative credit: Physical Science
This course is recommended for persons interested in light plane aviation and in passing the FAA ground school test for a private pilot’s license.  The principles of flight, aircraft preflight, meteorology, navigation, weight and balance, power plants, communication, federal aviation air regulations, and survival flight planning will be covered.  Special emphasis is placed on flying light aircraft in Alaska  
	Major Instruction Units
	Student Competencies/Outcomes

	Unit 1: Becoming a Pilot
	Enabling Competencies:
1.1 Discuss the Aviation Community.
1.2 Discuss the Classification of Aircraft.

1.3 Discuss the Pilot Training Process.
1.4 Identify the procedures for qualifying for your pilot’s certificate.
1.5 Discuss the responsibilities of becoming a Private Pilot.

Integration Skills:
1.1 Students will research and list the three parts of the Aviation Community to include: commercial aviation, military aviation, and general aviation.
1.2 Students will identify the difference between Category, Class and aircraft Type.
1.3  Students will research the Pilot Training Process.

1.4 Students will identify Private Pilot testing and dual and solo flight training options.
1.5 Students will understand the responsibilities of flying Visual Flight Rules (VFR) and Instrument Flight Rules (IFR).



	Unit 2: How an Airplane Flies
	Enabling Competencies:

2.1 Discuss the components and parts of a small aircraft.

2.2 Discuss the functions of all aircraft parts.

2.3 Discuss the forces of aircraft flight.

2.4 Discuss the principle of lift on an airfoil as described by Daniel Bernoulli.

2.5 Describe aircraft drag as it relates to aerodynamics.
2.6 Discuss the principle of controlling the airplane in flight.

2.7 Review the operations and effect of coordinated flight.
2.8 Discuss the functions of wing flaps and trim tabs.

2.9 Discuss the characteristics of built-in aircraft stability.

2.10  Discuss the pros and cons of Ground Effect and Wake Turbulence.
2.11  Discuss the left turning tendencies of small aircraft.
2.12  Discuss why and how an aircraft stalls.
2.13  Discuss small aircraft spins.

Integration Skills:
2.1 Students will label and identify the parts of a small aircraft.
2.2 Students will identify and describe the functions of all aircraft parts.

2.3 Students will demonstrate the tug-of-war forces that act on an airplane in flight.

2.4 Students will demonstrate the creation of lift on an airfoil.
2.5 Students will identify the difference between Induced drag and Parasite drag as it relates to small aircraft.

2.6 Students will identify how the airplane moves about its three axes of rotation.

2.7 Students will demonstrate concerns with adverse yaw and load factor.
2.8 Students will identify the different types of wing flaps and why an airplane needs trim tabs.

2.9 Students will identify and describe the multiple kinds of stability built into a small aircraft.

2.10  Students will demonstrate the concept of Ground Effect and Wake Turbulence then describe the effects of both.
2.11  Students will demonstrate the left turning tendencies caused by uneven thrust.

2.12  Students will demonstrate how an airplane stalls and the procedures for stall recovery.

2.13  Students will demonstrate aircraft spins and spin recovery.

	Unit 3:  Small Aircraft Power Plant 
	Enabling Competencies:

3.1 Discuss the importance of the FAA Certified mechanic.
3.2 Discuss the principles of reciprocating engines used in small aircraft.
3.3 Discuss the engine arrangement and types of engines used in small aircraft.

3.4 Discuss the FAA requirements for a high performance aircraft engine.

3.5 Discuss the different types of propellers found on small aircraft.
3.6 Discuss aircraft engine cooling.
3.7 Describe aircraft fuels and the fuel systems for small aircraft.
3.8 Discuss small aircraft fuel systems.

3.9 Discuss small aircraft carburetor and fuel injection systems.
3.10 Discuss the operations of small aircraft duel ignition systems.

3.11 Discuss power plant operations as described in the Pilot’s Operation Handbook.
Integration Skills:
3.1 Students will research aircraft safety and why FAA Certified A&P mechanics are needed to do aircraft repairs.

3.2 Students will demonstrate the anatomy of a reciprocating engine then describe the four-stroke operating cycle.

3.3 Students will identify cylinder arrangement and the different kinds of engines used in small aircraft.

3.4  Students will identify engines over 200 hp and know the difference between reciprocating gas and turbine engines.
3.5 Students will describe the differences between fixed-pitched and constant-speed propellers used on small aircraft.
3.6 Students will identify an air cooled aircraft engine and the required components for its operation.

3.7 Students will identify the difference between automotive and aviation fuels.
3.8 Students will identify fuel systems for small aircraft to include: sumps, strainers, vents, pumps, gauges and fuel selectors.

3.9  Students will identify to pros and cons of both carbureted and injected fuel systems.
3.10 Students will identify magnetos and ignition controls used on small aircraft.

3.11 Students will read the Pilots Operating Handbook to review Preflight Operations, Engine warm-up, and Takeoff/Climb procedures.

	Unit 4: Aircraft Flight Instruments
	Enabling Competencies:

4.1 Discuss the Pitot-Static Instruments found on small aircraft.
4.2 Discuss the different types of airspeed pilots need to be familiar with.
4.3 Discuss the operation of an Altimeters and why the pilot needs to manage this instrument while in flight.
4.4 Discuss the different types of altitudes and why they are important to the pilot.

4.5 Discuss the only directional seeking instrument found on small aircraft.

4.6  Discuss the operation of Gyroscopic instruments found on small aircraft.
4.7 Discuss instrument redundancy and using instruments together.
Integration Skills:
4.1 Students will identify and describe the operation of the pitot-static instruments found on small aircraft.
4.2 Students will understand the different kinds of airspeed to include: Indicated Airspeed, Calibrated Airspeed and True Airspeed.
4.3 Students will demonstrate how to read an altimeter and adjust the altimeter while in flight.

4.4 Students will describe the importance of different types of altitudes to include: Pressure altitude, True altitude, Indicated altitude and Absolute altitude.

4.5 Students will demonstrate how to use a compass and describe the pros and cons of compass operation.
4.6 Students will describe the basic operation of gyroscopic instruments to include: The Attitude Indicator, Turn Coordinator and Heading Indicator.

4.7 Student will demonstrate composite flying and the standard instrument panel layout.


	Unit 5: Aircraft Weight and Balance
	Enabling Competencies:
5.1 Describe the principles of aircraft weight and balance.
5.2 Describe the different methods for calculating weight and balance for small aircraft.

Integration Skills:
5.1 Students will understand aircraft Center of Gravity, Aircraft Datum Point and different aircraft weights.
5.2 Students will demonstrate the Computation Method, Tabular Method and Graph method for properly loading small aircraft.



	Unit 6:  Performance Capabilities
	Enabling Competencies:
6.1  Discuss sources for all performance data for small aircraft.
6.2 Discuss the charts used to calculate aircraft performance.

Integration Skills:
6.1 Students will read the Performance section for the Pilot’s Operation Handbook.

6.2 Students will demonstrate how to use performance data charts to calculate: Density altitude, Takeoff distances, Landing distances, Wind components, Climb performance, Cruise performance and fuel consumption.  


	Unit 7: Airports, Airspace and Local Flying
	Enabling Competencies:
7.1  Discuss the difference between a controlled airport and an uncontrolled airport.
7.2 Discuss airport markings, runway markings and identifications.

7.3 Discuss airport lighting and traffic patterns.
7.4 Discuss multiple visual landing aids.

7.5 Discuss airports using the UNICOM system for uncontrolled airports.

7.6 Discuss multiple radio frequencies used for piloting a small aircraft.

7.7 Discuss tower light signal color codes and airspace safety procedures.
7.8 Review the different types of airspace found in the United States.

7.9 Discuss the difference between Visual and Instrument flight rules.

7.10 Discuss the types of controlled airspace classifications and their importance.

7.11 Using a Sectional chart, identify the many Special-use types of airspace.
7.12 Discuss aircraft Radio Communication Techniques.

7.13 Discuss the checklist for preflight inspection and Ground operations for a small aircraft.

Integration Skills:
7.1 Students will identify airports on sectional maps to determine if they are controlled or uncontrolled.
7.2 Students will use sectional maps to identify taxiway markings, runway markings, threshold markings, closed runway markings. Etc

7.3 Students will identify a number of airport lighting systems and traffic patterns on sectional charts.

7.4 Students will identify different airports using Two-bar VASI, Three-bar VASI, Tri-colored VASI and other visual approach slope indicators from Sectional Charts.
7.5 Using a Sectional map, students will develop a list of airports using the UNICOM system then, describe the limitations of these airports.
7.6 Using a Sectional map, students will identify frequencies used for: FAA Flight Service Stations, Multicom Frequencies, CTA Frequency, and Automated Terminal Information Service (ATIS).
7.7 Students will identify the meaning of different light signal codes provided by a local control tower. 

7.8 Using a Sectional map, students will identify the differences between controlled and uncontrolled airspace.

7.9 Students will identify the rules for VFR weather minimums and controlled airspace requiring IFR rules.
7.10  Using a Sectional chart, students will identify the different classes of airspace to include: Class E, Class D, Class C, Class B and Class A. 

7.11  Using multiple Sectional charts, students will identify: Special-use Airspace, Prohibited areas, Restricted areas, Warning areas, and Military Operations Areas (MOAs).
7.12  Students will demonstrate proper use of aircraft radios. 

7.13  Students will develop a checklist for Preflight inspections and Ground operations.

	Unit 8: Flight Information Publications
	Enabling Competencies:
8.1 Discuss the multiple Regulatory Publications, Non-regulatory and Supplemental Publications distributed by the FAA.
8.2 Identify then discuss the different Aeronautical Charts available to pilots.
8.3 Discuss other operational publications distributed by the FAA.
Integration Skills:
8.1  Students will read multiple Federal Aviation Regulations, Airworthiness Directives and Flight Standards Safety Pamphlets. 
8.2 Students will identify multiple Aeronautical charts to include:  Sectional Charts, World Aeronautical Charts, VFR Terminal charts and Flight planning charts.

8.3  Students will identify then read an Airmen’s Information Manual, Airport /Facility Directory and examples of Notices to Airmen (NOTAMs).


	Unit 9: Federal Aviation Regulations
	Enabling Competencies:

1.6 Discuss the requirements, limitations, and responsibilities pilots have to following Federal Aviation Regulations.

1.7 Discuss FAR Part I Definitions/Symbols and Abbreviations.

1.8 Discuss FAR Part 61 Certification of Pilots and Flight Instructors.

1.9 Discuss FAR Part 67 Medical Standards and Certifications.

1.10 Discuss FAR Part 91 General Operations and Flight rules.

1.11 Discuss Part 830 National Transportation and Safety Board Regulations.

Integration Skills:

1.6 Students will research and identify Federal Aviation Regulations to include: Part I, Part 61, Part 67, Part 91, and Part 830 (NTBS).

1.7  Students will read and identify general definitions (FAR Part I) then complete a research assignment on specific definitions/symbols.

1.8 Students will research and identify FAR Part 61 Certification for Pilots and Instructors.

1.9 Students will identify parts of FAR 67 to include: medical standards, medical records and medical certificates for airmen.

1.10 Students will complete a research project on FAR Part 91 to include: airspace, safety reporting, flight rules, certifications, flight operations and others.

1.11 Students will complete a research project on FAR Part 830 (NTSB) Rules Pertaining to the Notification and reporting of Aircraft accidents and overdue aircraft.



	Unit 10: Basics of Air Navigation
	Enabling Competencies:

2.1 Discuss the five basic methods of navigation.

2.2 Discuss the Geographic Coordinate system as it             relates to aircraft navigation.

2.3 Discuss the purpose of time zones and the importance of coordinated universal time (UTC) as it applies to aircraft navigation.

2.4 Discuss the most common aeronautical charts      used by small aircraft pilots.

2.5 Identify and discuss the information found on 

        in-flight charts.

2.6 Review the art of pilotage to include pre-flight planning.

2.7 Understanding Dead Reckoning Navigation as it applies to pilotage.

2.8 Demonstrate how to use a navigational plotter to determine true course (TC).

2.9 Demonstrate how to determine a compass heading using a sectional chart and a plotter.

2.10 Demonstrate the wind side of the E6B flight computer.

2.11 Demonstrate a number of problems using the calculator side of the flight computer.

2.12 Discuss the use of GPS units in aircraft and their improvements to pilotage.

Integration Skills:

2.14 Students will identify the five basic methods of navigation to include: Pilotage, Dead reckoning, Radio navigation, Celestial navigation and Inertial navigation. 

2.15 Using a Sectional map, students will identify airports using coordinates of longitude and latitude.

2.16 Students will complete a number of assignments where small aircraft do corrections for time zone changes and time changes using coordinated universal time (UTC).

2.17  Students will identify the different uses for the VFR terminal area charts, Sectional charts and the World aeronautical charts.

2.18  Using multiple in-flight charts students will identify information found on the charts to include: topographical data, aeronautical data, and colors/symbols found in the legend.

2.19 Students will begin planning a flight to include: choosing the correct chart, picking a general route, determining a course line, measuring total distances, adding mileage reminders, and selecting checkpoints.

2.20 Students will develop a flight plan using dead reckoning.

2.21 Students will identify the true course of a number of aircraft using a plotter and a sectional chart.

2.22  Using a sectional chart, weather information and a plotter, students will calculate: Magnetic Variation, Magnetic Course, Wind correction angle, True Heading, Magnetic Variation, Magnetic Heading, Compass Deviation and Compass Heading.

2.23  Students will complete a number of problems using the wind side of the flight computer to determine the wind correction angle and the aircrafts ground speed.

2.24  Students will complete a number of problems using the calculator side of the flight computer to include: Time/Speed-Distance relationships, Fuel Consumption, Speed/Fuel consumption, True Airspeed, Density Altitude mileage conversion and others.

2.25  Students will demonstrate how to use a GPS unit then complete a local GPS scavenger hunt using GPS technology.



	Unit 11: Radio Navigation
	Enabling Competencies:

3.12  Identify multiple radio navigation aids.

3.13 Discuss using a chart to find VOR frequencies and how to use a typical VOR cockpit radio receiver.

3.14  Discuss the advantages and disadvantages or using the VOR system.

3.15 Discuss the advantages and disadvantages of Automatic Direction Finding (ADF)

3.16 Discuss using a Mode C transponder in controlled airspace.

3.17 Demonstrate to students how to use a GPS unit for navigation.

Integration Skills:

3.12 Students will research the operations of different radio aids to include: Omnidirectional Ranges (VORs), Radio Direction Finding (RDF), Long-Range Navigation (LORAN) and Global Positioning Systems (GPS).

3.13 Using a Sectional map, students will demonstrate how to find the correct VOR frequency for a flight and how to use a VOR radio receiver.

3.14 Students will describe the procedures for maintaining a VOR course and list the advantages and disadvantages of this radio.

3.15 Using a sectional map, students will identify an ADF ground station then demonstrate how to use a typical automatic direction finding instrument.

3.16 Using an aircraft Transponder, students will describe how to receive information from a control tower to squawk a given code.

3.17 Using GPS technology, students will demonstrate their skills by participating in a number local scavenger hunts.



	Unit 12: Composite Navigation: Going Cross-Country
	Enabling Competencies:

4.8 Discuss procedures for developing a flight plan and details to be included in the flight log.

4.9 Demonstrate where to find information and how to complete a typical flight log.

4.10 Discuss obtaining a weather briefing from a flight service station.

4.11 Demonstrate how to complete and file a flight plan.

4.12 Discuss en route navigation and what to expect during the different legs of the flight.

4.13 Discuss post-flight activities and develop a list of pilot responsibilities after landing.

Integration Skills:

4.8 Students will develop a list of information to be included in their first flight plan.

4.9 Students will complete a flight log to include: route, checkpoints, weather, compass heading, ground speed, distance, time, fuel consumption, airport frequencies, checkpoints etc.

4.10 Students will contact a FFS and complete a weather briefing form.

4.11 Using an FAA designated flight plan form, students will complete a given flight plan.

4.12  Students will review their flight plans then write a journal of what they should expect during each leg of flight.

4.13 Students will create a list of post-flight responsibilities to include: documenting flight times, tying down the plane, closing the flight plan etc.

	Unit 13: Aviation Weather Services
	Enabling Competencies:

5.3 Discuss multiple sources of weather information.

5.4 Discuss sources of weather information for pilots in flight.

5.5 Demonstrate how to interpret multiple weather charts.

5.6 Discuss where to find and how to interpret a Surface Aviation Weather Report.

5.7 Discuss how to read and interpret a Terminal Forecast.

5.8 Discuss the importance of in-flight advisories and why they may be reported more often.

5.9 Demonstrate procedures for getting in-flight weather information.

Integration Skills:

5.3 Using the internet, students will contact the National Weather Service to monitor weather provided to the Federal Aviation Administration (FAA).

5.4 Students will describe how to obtain a local pilot report (PIREPs) prior to departure and how to monitor an automatic weather observation station (AWOS).

5.5 Students will demonstrate how to interpret a number of weather charts to include: surface analysis charts, weather depiction charts, prognostic charts and radar summary charts.

5.6 Students will interpret a number of Surface Aviation Weather Reports provided by the FAA/NWS.

5.7 Students will review the symbols required for a terminal forecast (FT) then interpret a number of local forecasts.

5.8  Students will develop a list of typical in-flight advisories to include: SIGMET (WS), Convective SIGMETs (WST), AIRMET (WA), Hurricane advisory etc.

5.9 Students will demonstrate how to access Transcribed Weather Broadcasts (TWEBS) to get up-to-date weather information during flight.



	Unit 14:  Airborne Emergencies
	Enabling Competencies:

6.3 Review procedures for recognizing and handling an emergency.

6.4 Discuss procedures for emergency landings.

6.5 Demonstrate how an Emergency Locator Transmitter works (ELT) and discuss how it can be activated manually.

6.6  Discuss survival procedures and equipment.

Integration Skills:

6.3 Students will develop a list for developing and maintaining emergency skills.

6.4 Students will develop a precautionary check list for emergency landings.

6.5 Students will identify the (ELT) located in the aircraft and understand how it works.

6.6 Students will develop a list of survival procedures and equipment for Alaska flying.




