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Problem Identification
When a driver in an automobile takes a trip, one hops in the car and drives. Signs along the highway will point the way to the final destination. When a pilot flies to a location, there are not signs to tell him where to go or roads to help avoid obstacles. A pilot must rely on an aeronautical chart for information to plan the route safely. Getting lost in an aircraft is not an option. Weather, darkness, fuel starvation can all result in a dangerous situation for a pilot not prepared with a specific route, destination and alternative destinations. 
Pilots often forgo this step in flight planning because either they feel confident in their knowledge of the area or belief they can just “wing it.” The following material was based on a goals analysis during 2 interviews with a Certified Flight Instructor. This lesson will introduce the aeronautical chart, Airport Directory and relevant parts of the Federal Aviation Regulation legal code to the students, as well as useful information that can be found on the aeronautical charts and the Airport Directory while planning a flight or during a flight. 

Subject Matter Expert
To obtain the necessary information, I contacted Bill Jagust as my Subject Matter Expert. Bill has been a First Officer and Captain for TWA/American Eagle/American Airlines for over 20 years. He is also a Certified Flight Instructor II (CFI2) and a Flight Advisor for individuals building their own aircraft. 

Goals

Set Goals
· The learner will know how to plan a route between two airports on an aeronautical chart.

· The learner will know the safety procedures involved in planning a route between two airports on an aeronautical chart.

Refine Goals

· The learner will determine a route between two airports on an aeronautical chart.
· The learner will identify landmarks within 20 miles of the route to the destination airport.

· The learner will understand airspace characteristics surrounding airports.

· The learner will identify airport characteristics of the destination airport.

· The learner will know the safety procedures involved in planning a route between two airports on an aeronautical chart.

Ranking Goals
1) The learner will know the procedures in planning a route between two airports on an aeronautical chart.

2) The learner will know the landmarks within 20 miles of the route to the destination airport.

3) The learner will understand airspace characteristics surrounding airports.

4) The learner will understand airport characteristics of the destination airport.

5) The learner will know the safety procedures involved in planning a route between two airports.
Learner Analysis

General Characteristics

· A minimum of a private pilot certificate or a student pilot that has soloed.
· A student pilot under the direction of a certified flight instructor.
Specific Characteristics

· The learner will possess a current aviation aeronautical chart for each of the areas to be flying through.

· The learner will possess a current Airport Facilities Directory.

· The learner will possess a current Federal Aviation Regulation legal code. 

· The learner will have in position a plotter, pencil and notepad, highlighter.
· The learner will have a good knowledge of the type and characteristics of air craft he/she will be flying in.
· The learner will have knowledge of the Federal Aviation Regulations pertaining to a flight in Visual Flight Rules conditions. 

· The learner will have knowledge of the airspace classifications of airport. 
Contextual/Environmental Analysis

Orienting Context

· Pilot will have received a weather briefing prior to planning the flight destination and determined that weather conditions are favorable for flight.
· Pilot will have had adequate sleep prior to the flight.
· Pilot will have had a proper meal before the flight.
· Pilot will have had no alcoholic beverages at least 8 hours before the flight.
· Pilot will have proper eyewear (glasses or contacts and sunglasses) available.
Instructional Context

The instruction will be self-paced. The user will need a flat table, for example, a dining room table, that is well lit and free of clutter. The student will need to have: a current Kansas City Sectional VFR aeronautical chart, navigational plotter, a current Airport Directory, access to the current Federal Aviation Regulations code,  a note pad, pencil or pen, a highlighter marker and a ruler or straight edge. 

Transfer Context

Upon completion of this unit, the learner will be able to plot a course from one airport to another, identify obstacles and have an emergency plan ready in event that the pilot has to land at an alternative airport. 
Task Analysis 
1. Selection of main destination airport 
a. From the markings on the chart, identify the type of airspace surrounding the airport – 
i. Class E – magenta shaded 

ii. Class D – blue or magenta dashed ring, airspace reverts to Class E when the control tower is closed. 

iii. Class C -  two solid magenta rings

iv. Class B -  three solid blue rings
b. From the markings on the chart, determine the ceiling and floor altitude of airspace

i. Class B or Class C airspace is an inverted wedding cake

1. Top number – height of the ceiling of the airspace

2. Bottom number – floor of the airspace

3. SFC – surface

ii. Class D airspace is a cylinder 

1. Number is in brackets – extends to surface
c. From the Airport Directory, determine the run way length suitable for your plane
d. From the markings on the chart, identify Radio Frequencies

i. Airport control tower frequency

ii. CTAF (Common Traffic Advisory Frequency) to communicate at a non-towered airport
iii. ASOS or AWAS (weather and airport information) for in flight weather briefing
e. From the markings on the chart, identify airport’s fuel availability and types of fuel available 
i. From the chart.
ii. From the Airport Directory.
2. Select main route between 2 airports.
a. Selecting the destination airport.
b. Using the straight edge of the plotter draw a line between the two airports.
c. Calculate the distance to the destination airport from home airport using the plotter.
i. Use of a plotter like a ruler. Place the 0 indicator on your home airport. Each minor hash mark is one nautical mile. 
Cue: The plotter has a scale for Statute Miles and Nautical Miles. We will be using Nautical Miles for this lesson.
d. Read the compass heading to the destination airport from home airport using the plotter.
i. Use of a plotter like a protractor. Cue: Each hash mark is 1 degree. 
e. Identifying Landmarks on the chart. Use the key on the chart to identify the icons.
f. Identifying Obstructions on the chart. Use the key on the chart to identify the icons.
3. Develop safety plan before you fly.
a. Select alternative airports along the route and near the destination airport.
b. Identify landmarks and obstructions along the route. Use the key on the chart.
c. Minimum distance above the ground.
i.  1000 feet over congested areas.
ii. 500 feet above all other areas. 

d. Identify alternative airports along the route.
e. Identify alternative airports with fuel along the route.
f. Emergency Radio Frequency - 121.5.
Goals and Objectives

Goal #1

The learner will know the procedures in planning a route between two airports on an aeronautical chart.

Objective 1.1 
From the aeronautical chart, using a plotter, the learner will calculate the heading to the destination airport within 10 degrees. 

Procedure – Application (2.a, 2.b, 2.d.i)

Initial Presentation 1.1 (modeling the procedure)
The students will learn the purpose of a plotter to calculate the heading from  one Airport to a second Airport. 

Generative Strategy 1.1 (paraphrase the procedure)
The students will name the five steps in calculating the heading to the destination airport.

Generative Strategy 1.2 (practice)
The students will repeat the steps using the plotter on an aeronautical chart for several airports.

Test Item 1.1 (Constructive Response - Short Answer)

See test Question #1 in the test document.
Objective 1.2 

From the aeronautical chart, the learner will determine the distance between the home airport and the destination airport.  

Procedure – Application (2.a, 2.b, 2.c.i)
Initial Presentation 1.2 (modeling the procedure)
The students will learn about the purpose of a plotter to determine the distance between two airports. 

Generative Strategy 1.2 (paraphrase the procedure)
The students will name the three steps in determining the distance between two airports.

Generative Strategy 1.2 (practice)
The students will repeat the steps using the plotter on an aeronautical chart for several airports.

Test Item 1. 2 (Constructive Response - Short Answer)

See test Question #2 in the test document.
Goal # 2:

The learner will know the landmarks within 20 miles of the route to the destination airport.
Objective 2.1

Using an aeronautical chart key, the learner will identify the icons for railroads, rivers, major roads, lakes and towers with 100% accuracy.

Fact – recall (2.e, 2.f)
Initial Presentation 2.1 (definition and identification)
The students will be presented with the key to the aeronautical chart showing the landmarks represented.  The landmarks will then be shown to the students on the chart. 

Generative Strategy 2.1 (practice and rehearsal)
Students will be asked match the icon to the landmark on the key of the aeronautical chart.

Test Item 2.1 (Objective Test - Matching)
See test Question #3 in the test document.
Objective 2.2

Using an aeronautical chart, the learner will identify landmarks and obstructions within 10 miles along a route with 100% accuracy.

Concept-application (2.e, 2.f, 3.b)
Initial Presentation 2.2 (definition and identification)
The students will be shown on the aeronautical chart various landmarks along a route.

Generative Strategy 2.2 (practice and rehearsal)
Using the aeronautical chart, students will find at railroads, rivers, major roads, lakes and towers within 10 miles of a route.

Test Item 2. 2 (Constructive Response - Short Answer)

See test Question #4 in the test document.
Goal # 3:

The learner will understand airspace characteristics surrounding airports.

Objectives 3.1

From the aeronautical chart, the student will identify the type of airspace surrounding the airport with 100% accuracy.

Concept – application (1.a.i-iv)
Initial Presentation 1.2 (definition and identification)
The students will learn the identifying markings on the aeronautical chart of Class E, Class D, Class C and Class B airspace.  

Generative Strategy 1.2 (practice and rehearsal)
Students will find on the aeronautical chart two airports for Class E airspaces, two Class D airspaces, two Class C airspaces and one Class B airspace.

Test Item 1.2 (Objective Test - Multiple Choice)

See test Question #7 and #8 in the test document.
Objectives 3.2

Using the aeronautical chart, the student will identify the height and dimension of the airspace with 100% accuracy.

Concept-application (1.b.i.1-3, 1.b.ii.1)
Initial Presentation 3.2 (definition and identification)
The students will be shown on the aeronautical chart the altitude markings for the Class B, Class C, Class D, and Class E airspace ceilings.

Generative Strategy 3.2 (practice and rehearsal)
Students will be asked to determine the ceiling height of an airport ceiling and floor of a Class C airspace. Students will determine how high they can fly under the outer ring of a Class C airspace without entering the Class C airspace. Students will determine how high they have to fly to fly over a Class D airspace.
Test Item 3. 2 (Constructive Response - Short Answer)

See test Question #9 and #10 in the test document.

Goals #4: 

The learner will understand airport characteristics of the destination airport.

Objective 4.1

From the aeronautical chart, the learner will identify the communication radio frequencies with 100% accuracy. 
Concept-application (1.d.i-iii)
Initial Presentation 4.1 (definition and identification)
On the aeronautical chart, the students will be shown the communication radio frequencies of an airport.

Generative Strategy 4.1 (practice and rehearsal)
On the aeronautical chart, students will find 4 radio frequencies.

Test Item 4.1 (Constructive Response - Short Answer)

See test Question #12 - 14 in the test document.
Objective 4.2

From the Airport Facilities Directory, the learner will identify runway direction and length with 100% accuracy.

Concept –application (1.c)
Initial Presentation 4.2 (identification)
From the Airport Facilities Directory, the students will be shown how to locate the direction and length of each runway of an airport.

Generative Strategy 4.2 (practice)
From the Airport Facilities Directory, students will determine if a given runway is long enough to land on. 
Test Item 4.2 (Constructive Response - Short Answer)

See test Question #11 and #15 in the test document.
Objective 4.3

From the aeronautical chart, the learner will identify fuel availability at the destination airport with 100 % accuracy. 

Concept-application (1.e.i-ii)
Initial Presentation 4.3 (identification)
From the aeronautical chart, the students will be shown how to locate star on the airport icon indicating fuel sold at the airport. From the Airport directory, the students will be shown how to determine if the airport has fuel and what type of fuel is available. 
Generative Strategy 4.3 (practice)
From the aeronautical chart, students will determine which airports sell fuel. From the Airport directory, students will determine the type of fuel sold at the airport.
Test Item 4.3 (Objective Test - Multiple Answer)

See test Question #16 in the test document.
Goal #5:

The learner will know the safety procedures involved in planning a route between two airports.
Objective 5.1

The learner will state with 100% accuracy the minimum distance required above the ground (AGL) by Federal Aviation Regulations.

Rule – recall (3.c.i-ii)
Initial Presentation 5.1 (identification)
From the Federal Aviation Regulations, the student receives the rule pertaining to required distance above congested areas and all other terrain.

Generative Strategy 5.1 (rehearsal)
Students will write the rule.

Test Item 5.1 (Constructive Response - Short Answer)

See test Question #5 in the test document.
Objective 5.2
From the aeronautical chart, the learner will identify 1 alternative airport within 25 miles of the destination airport with 100% accuracy. 

Concept –application (3.a)
Initial Presentation 5.2 (identification)
Using the plotter on the aeronautical chart, the students will draw an 25 mile circle from the destination airport and will identify all airports within that circle.

Generative Strategy 5.2 (practice)
Students will identify all the airports within a 25nm radius of the destination airport.

Test Item 5.2 (Constructive Response - Short Answer)

See test Question #17 in the test document.
Objective 5.3
From the aeronautical chart, the learner will identify one alternative airport with fuel along the route with 100% accuracy.

Concept –application  (3.d, 3.e)
Initial Presentation 5.3 (identification)
Students will be shown how to identify airports with fuel by looking for airports with a star. 

Generative Strategy 5.3 (practice)
Students will identify all the airports with fuel along a route. 

Test Item 5.3 (Constructive Response - Short Answer)

Identify 3 airports along the route with fuel.

Objective 5.4
The learner will know the Emergency radio frequency with 100% accuracy.

Fact – recall (3.f)
Initial Presentation 5.4 (definition and identification)
The students will be presented with the Emergency radio frequency. 

Generative Strategy 5.4 (rehearsal)
Students will recite the Emergency radio frequency.

Test Item 5.4 (Constructive Response - Short Answer)

See test Question #6 in the test document.
Preinstructional Strategy

The Preinstructional strategy used for this unit will be overview. The overview will present the learner with a summary of what they will learn in the unit. The overview strategy is appropriate because it will describe to the learner why using navigation an aeronautical chart is important for information needed during a flight and how the pre-planning of a flight can prevent confusion during the flight and avoid possible dangers due to unforeseen circumstances. 

Sequencing

The sequencing for this unit is based on the Posner and Strike’s world related-spatial sequencing. Spatial sequencing orders the lesson by starting at one point and moving towards another. The sequencing of the goals will follow the natural progression of the flight path to the destination airport except for the fifth goal of safety. The objectives of the fifth goal will be dispersed throughout the lesson as needed to emphasis safety during that portion of the flight. 

The lesson will begin by determining the route to the destination airport. Then by following that route, the learners will learn about landmarks along the way. When the learner arrives at the destination airport, they will learn the characteristics about the airport such as airspace and frequencies. 

The objectives will be presented in this order:

1.1. 1.2

2.1, 2.2, 5.1, 5.4
3.1, 3.2, 4.1, 4.2, 4.3 

5.2, 5.3
 Formative Evaluation

SME Review

Following the initial demonstration, I was in contact with my SME via email and phone when I had various questions pertaining to the creation of the actual instructions. Due to his work schedule with the airline, most of the remaining contact was through email or phone.  Once I had a rough draft, I emailed a copy to him for content and sequential evaluation. He made corrections and suggestions that I then incorporated into the instructions. The SME made one final review of the material before I submitted it to developmental testing.
Developmental Testing
To determine the understandability and usability of the instructions, I asked two learners to review my instructions. One learner is a student pilot that has not learned about navigation in his flight training. He has all the current aeronautical charts, airport directory and Federal Aviation Regulation Codebook. The other learner is a private pilot that has not flown in over 20 years when aeronautical charts were very different. Both completed the instructions and filled out a survey about their experiences. I further asked them to re-read the instructions for spelling, grammar and understandability and to comment directly on the instructions if they had any questions, concerns or need of clarification. 

Learner Survey

1. How long did it take you to complete the unit? Was the lesson too long or too short?

2. Did you understand the instructions in the unit? 

3. Was there any unit unnecessary? If so which unit, and why?

4. Was there information missing that you feel would have been crucial to the instructions? If so, what and why?

5. Do you feel that you have gained enough knowledge to use the aeronautical chart on your own? If not, why? 

6. Were the images clear and easy to understand?

7. Were the questions relevant to what you wanted to know? 
