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contributed to the final outcome of this flight. For
example, one of the first elements that affected the
pilot’s flight was fatigue. The pilot understood that
fatigue and hunger could affect the ability to fly
safely, but let the desire to stay on schedule override
the concern for a safe flight.
Next, the rush to get airborne led the pilot to skip or
postpone necessary aspects of preflight planning.
Research before takeoff, with a quick review before
descent, could have ensured a clear mental picture of
the location of the airport in relation to the town.
Copying relevant information from flight guides and
other information sources is part of careful preflight
planning. Studying the aeronautical charts and checking the Notices to Airmen (NOTAM) beforehand
would have alerted the pilot to towers, terrain, and
other obstructions in the vicinity of the airport.
Even without proper planning before the flight, good
cockpit resource management and organization would
have had the flight guide and any other necessary information near at hand, perhaps with the relevant pages
flagged. Approaching the airport environment and flying around the area at traffic pattern altitude in hazy
conditions could have interfered with other air traffic,
and the potential for a midair collision is obvious.
In all circumstances, the pilot’s first duty is to fly the
airplane. Clearly that would include adjusting the
power, setting the trim, and keeping track of altitude.
This pilot was extremely fortunate—the outcome could
easily have been fatal.
On numerous occasions during the flight, the pilot could
have made effective decisions that would have broken
the chain of error and prevented this accident. Making
sound decisions is the key to preventing accidents.
Traditional pilot training has emphasized flying skills,
knowledge of the airplane, and familiarity with regulations. ADM training focuses on the decision-making
process and the factors that affect a pilot’s ability to
make effective choices.

ORIGINS OF ADM TRAINING
The airlines developed some of the first training
programs that focused on improving aeronautical
decision making. Human factors-related accidents
motivated the airline industry to implement crew
resource management (CRM) training for flight
crews. The focus of CRM programs is the effective
use of all available resources; human resources,
hardware, and information. Human resources
include all groups routinely working with the cockpit crew (or pilot) who are involved in decisions
that are required to operate a flight safely. These
groups include, but are not limited to: dispatchers,
cabin crewmembers, maintenance personnel, and
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air traffic controllers. Although the CRM concept
originated as airlines developed ways of facilitating
crew cooperation to improve decision making in the
cockpit, CRM principles, such as workload management, situational awareness, communication, the
leadership role of the captain, and crewmember
coordination have direct application to the general
aviation cockpit. This also includes single pilot
operations since pilots of small airplanes, as well as
crews of larger airplanes, must make effective use
of all available resources—human resources, hardware, and information. AC 60-22, Aeronautical
Decision Making, provides background references,
definitions, and other pertinent information about
ADM training in the general aviation environment.
[Figure 16-1]

THE DECISION-MAKING PROCESS
An understanding of the decision-making process
provides a pilot with a foundation for developing
ADM skills. Some situations, such as engine failures, require a pilot to respond immediately using
established procedures with little time for detailed
analysis. Traditionally, pilots have been well trained
to react to emergencies, but are not as well prepared
to make decisions requiring a more reflective
response. Typically during a flight, there is time to
examine any changes that occur, gather information,
and assess risk before reaching a decision. The steps
leading to this conclusion constitute the decisionmaking process.

DEFINING THE PROBLEM
Problem definition is the first step in the decisionmaking process. Defining the problem begins with
recognizing that a change has occurred or that an
expected change did not occur. A problem is perceived
first by the senses, then is distinguished through
insight and experience. These same abilities, as well as
an objective analysis of all available information, are
used to determine the exact nature and severity of the
problem.
One critical error that can be made during the decision-making process is incorrectly defining the
problem. For example, a low oil pressure reading
could indicate that the engine is about to fail and an
emergency landing should be planned, or it could
mean that the oil pressure sensor has failed. The
actions to be taken in each of these circumstances
would be significantly different. Fixating on a
problem that does not exist can divert attention
from important tasks. The pilot’s failure to maintain an awareness of the circumstances regarding
the flight now becomes the problem. This is why
once an initial assumption is made regarding the
problem, other sources must be used to verify that
the conclusion is correct.
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DEFINITIONS

AERONAUTICAL DECISION MAKING (ADM) is a systematic approach to the mental process used by pilots to consistently
determine the best course of action in response to a given set of circumstances.
ATTITUDE is a personal motivational predisposition to respond to persons, situations, or events in a given manner that can,
nevertheless, be changed or modified through training as sort of a mental shortcut to decision making.
ATTITUDE MANAGEMENT is the ability to recognize hazardous attitudes in oneself and the willingness to modify them as
necessary through the application of an appropriate antidote thought.
CREW RESOURCE MANAGEMENT (CRM) is the application of team management concepts in the flight deck environment. It
was initially known as cockpit resource management, but as CRM programs evolved to include cabin crews, maintenance
personnel, and others, the phrase crew resource management was adopted. This includes single pilots, as in most general
aviation aircraft. Pilots of small aircraft, as well as crews of larger aircraft, must make effective use of all available resources;
human resources, hardware, and information. A current definition includes all groups routinely working with the cockpit crew who
are involved in decisions required to operate a flight safely. These groups include, but are not limited to: pilots, dispatchers, cabin
crewmembers, maintenance personnel, and air traffic controllers. CRM is one way of addressing the challenge of optimizing the
human/machine interface and accompanying interpersonal activities.
HEADWORK is required to accomplish a conscious, rational thought process when making decisions. Good decision making
involves risk identification and assessment, information processing, and problem solving.
JUDGMENT is the mental process of recognizing and analyzing all pertinent information in a particular situation, a rational
evaluation of alternative actions in response to it, and a timely decision on which action to take.
PERSONALITY is the embodiment of personal traits and characteristics of an individual that are set at a very early age and
extremely resistant to change.
POOR JUDGMENT CHAIN is a series of mistakes that may lead to an accident or incident. Two basic principles generally
associated with the creation of a poor judgment chain are: (1) One bad decision often leads to another; and (2) as a string of bad
decisions grows, it reduces the number of subsequent alternatives for continued safe flight. ADM is intended to break the poor
judgment chain before it can cause an accident or incident.
RISK ELEMENTS IN ADM take into consideration the four fundamental risk elements: the pilot, the aircraft, the environment, and
the type of operation that comprise any given aviation situation.
RISK MANAGEMENT is the part of the decision making process which relies on situational awareness, problem recognition, and
good judgment to reduce risks associated with each flight.
SITUATIONAL AWARENESS is the accurate perception and understanding of all the factors and conditions within the four
fundamental risk elements that affect safety before, during, and after the flight.
SKILLS and PROCEDURES are the procedural, psychomotor, and perceptual skills used to control a specific aircraft or its
systems. They are the airmanship abilities that are gained through conventional training, are perfected, and become almost
automatic through experience.
STRESS MANAGEMENT is the personal analysis of the kinds of stress experienced while flying, the application of appropriate
stress assessment tools, and other coping mechanisms.

Figure 16-1. These terms are used in AC 60-22 to explain concepts used in ADM training.

While on a cross-country flight, a pilot discovered that
fuel consumption was significantly higher than predicted
during flight planning. By noticing this discrepancy,
change has been recognized. Based on insight, crosscountry flying experience, and knowledge of airplane
systems, the pilot considers the possibility that there
might be enough fuel to reach the destination. Factors
that may increase the fuel burn rate could include
environmental factors, such as higher-than-expected
headwinds and lower-than-expected groundspeed. To
determine the severity of the problem, recalculate the
fuel consumption and reassess fuel requirements.

CHOOSING A COURSE OF ACTION
After the problem has been identified, the pilot must
evaluate the need to react to it and determine the
actions that may be taken to resolve the situation in the

time available. The expected outcome of each possible
action should be considered and the risks assessed
before deciding on a response to the situation.
The pilot determines there is insufficient fuel to reach
the destination, and considers other options, such as
turning around and landing at a nearby airport that
has been passed, diverting off course, or landing prior
to the destination at an airport on the route. The
expected outcome of each possible action must be
considered along with an assessment of the risks
involved. After studying the aeronautical chart, the
pilot concludes that there is an airport that has fueling services within the remaining fuel range along the
route. The time expended for the extra fuel stop is a
worthwhile investment to ensure a safe completion of
the flight.
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IMPLEMENTING THE DECISION AND
EVALUATING THE OUTCOME
Although a decision may be reached and a course of
action implemented, the decision-making process is not
complete. It is important to think ahead and determine
how the decision could affect other phases of the flight.
As the flight progresses, the pilot must continue to
evaluate the outcome of the decision to ensure that it is
producing the desired result.
To implement the decision, the pilot determines the
necessary course changes and calculates a new estimated time of arrival, as well as contacts the nearest
flight service station to amend the flight plan and
check weather conditions at the fuel stop. Proceeding
to the airport, continue to monitor the groundspeed,
fuel status, and the weather conditions to ensure that
no additional steps need to be taken to guarantee the
safety of the flight.

The decision-making process normally consists of several steps before choosing a course of action. To help
remember the elements of the decision-making
process, a six-step model has been developed using the
acronym “DECIDE.” [Figure 16-2]

DECIDE MODEL

Detect the fact that a change has occurred.
Estimate the need to counter or react to the change.
Choose a desirable outcome for the success of the flight.
Identify actions which could successfully control the change.
Do the necessary action to adapt to the change.
Evaluate the effect of the action.
Figure 16-2. The DECIDE model can provide a framework for
effective decision making.

RISK MANAGEMENT
During each flight, decisions must be made regarding
events involving interactions between the four risk
elements—the pilot in command, the airplane, the
environment, and the operation. The decision-making
process involves an evaluation of each of these risk
elements to achieve an accurate perception of the
flight situation. [Figure 16-3]
One of the most important decisions that a pilot in
command must make is the go/no-go decision.
Evaluating each of these risk elements can help in
deciding whether a flight should be conducted or continued. Below is a review of the four risk elements and
how they affect decision making regarding the following situations.
Pilot—A pilot must continually make decisions about
competency, condition of health, mental and emotional
state, level of fatigue, and many other variables. For
example, a pilot may be called early in the morning to
make a long flight. If a pilot has had only a few hours
of sleep and is concerned that the congestion being
experienced could be the onset of a cold, it would be
prudent to consider if the flight could be accomplished
safely.
A pilot had only 4 hours of sleep the night before. The
boss then asked the pilot to fly to a meeting in a city
750 miles away. The reported weather was marginal
and not expected to improve. After assessing fitness as
a pilot, it was decided that it would not be wise to make
the flight. The boss was initially unhappy, but later
convinced by the pilot that the risks involved were
unacceptable.
Airplane—A pilot will frequently base decisions on
the evaluations of the airplane, such as performance,
equipment, or airworthiness.
Risk Elements—The four components of a flight that make up the
overall situation.

RISK ELEMENTS
Pilot

Airplane

The pilot's fitness to fly must
be evaluated including
competency in the airplane,
currency, and flight experience.

The airplane's performance,
limitations, equipment, and
airworthiness must be determined.

Environment
Factors, such as weather,
airport conditions, and the
availability of air traffic control
services must be examined.

Operation
The purpose of the flight is a
factor which influences the
pilot's decision on undertaking
or continuing the flight.

Situation
To maintain situational awareness, an accurate perception must be
attained of how the pilot, airplane, environment, and operation
combine to affect the flight.

Figure 16-3. When situationally aware, the pilot has an overview of the total operation and is not fixated on one perceived significant factor.
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