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Preface

Designed for ground instructors, flight instructors, and aviation maintenance instructors, the Aviation Instructor’s Handbook was developed by the Flight Standards Service, Airman Testing Standards Branch, in cooperation with aviation educators and industry to help beginning instructors understand and apply the fundamentals of instruction. This handbook provides aviation instructors with up-to-date information on learning and teaching, and how to relate this information to the task of teaching aeronautical knowledge and skills to students. Experienced aviation instructors will also find the updated information useful for improving their effectiveness in training activities. While this handbook primarily uses the traditional term “student” to denote someone who is seeking certification in aviation, the accepted term in educational psychology is “learners.”

 This handbook supersedes FAA-H-8083-9, Aviation Instructor’s Handbook, dated 1999.

 This handbook may be purchased from the Superintendent of Documents, United States Government Printing Office (GPO), Washington, DC 20402-9325, or from the GPO website:

 http://bookstore.gpo.gov

 This handbook is also available for download, in PDF format, from the Regulatory Support Division (AFS-600) website:

 http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs600

 Current Flight Standards Service airman training and testing material and subject matter knowledge codes for all instructor certificates and ratings can be obtained from AFS-600 at www.faa.gov.

 Advisory Circular (AC) 00.2-15, Advisory Circular Checklist, transmits the current status of FAA advisory circulars and other flight information and publications. This checklist is free of charge and may be obtained by sending a request to U.S. Department of Transportation, Subsequent Distribution Office, SVC-121.23, Ardmore East Business Center, 3341 Q 75th Avenue, Landover, MD 20785. The checklist is also available on the Internet at http://www.faa.gov. Click on the Aviation Circular library link and then search for this advisory by number.

 Occasionally, the word “must” or similar language is used where the desired action is deemed critical. The use of such language is not intended to add to, interpret, or relieve a duty imposed by Title 14 of the Code of Federal Regulations (14 CFR).

 Comments regarding this publication should be sent, in email form, to the following address:

 AFS630comments @faa.gov
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Chapter 1

Human Behavior

Derek’s student Jason is very smart and able to retain a lot of information, but has a tendency to rush through the less exciting material and shows interest and attentiveness only when doing tasks that he finds to be interesting. This concerns Derek because he is worried that Jason will overlook many important details and rush through procedures. For a homework assignment Jason was told to take a very thorough look at Preflight Procedures, and that for his next flight lesson, they would discuss each step in detail. As Derek predicted, Jason found this assignment to be boring and was not prepared. Derek knows that Jason is a “thrill seeker” as he talks about his business, which is a wilderness adventure ill company. Derek must find a way to keep Jason focused and help him find excitement in all areas of learning so that he will understand the complex art of flying and aircraft safety.



Introduction

This chapter discusses human behavior and how it affects the learning process. Learning is the acquisition of knowledge or understanding of a subject or skill through education, experience, practice, or study. A change of behavior results from learning. To successfully bring about learning, the instructor must know why people act the way they do, how people learn, and then use this understanding to teach. The study of applied educational psychology underlies the information and theories that are discussed. To be an effective instructor, knowledge of human behavior, basic human needs, the defense mechanisms humans use that prevent learning, as well as how adults learn is essential for organizing student activities and promoting a productive learning experience for students.




Definitions of Human Behavior

The study of human behavior is an attempt to explain how and why humans function the way they do. A complex topic, human behavior is a product both of innate human nature and of individual experience and environment. Definitions of human behavior abound, depending on the field of study. In the scientific world, human behavior is seen as the product of factors that cause people to act in predictable ways.

 For example, speaking in public is very high on the list of fears modern humans have. While no two people react the same to any given fear, fear itself does trigger certain innate biological responses in humans such as an increase in breathing rate. How a person handles that fear is a product of individual experiences. The person who has never spoken in public may be unable to fulfill the obligation. Another person, knowing his or her job requires public speaking, may chose to take a class on public speaking to learn how to cope with the fear.

 Human behavior is also defined as the result of attempts to satisfy certain needs. These needs may be simple to understand and easy to identify, such as the need for food and water. They also may be complex, such as the need for respect and acceptance. A working knowledge of human behavior can help an instructor better understand a student. It is also helpful to remember that to a large extent thoughts, feelings, and behavior are shared by all men or women, despite seemingly large cultural differences. For example, fear causes humans to either fight or flee. In the public speaking example above, one person may “flee” by not fulfilling the obligation. The other person may “fight” by learning techniques to deal with fear.

 Another definition of human behavior focuses on the typical life course of humans. This approach emphasizes human development or the successive phases of growth in which human behavior is characterized by a distinct set of physical, physiological, and behavioral features. The thoughts, feelings, and behavior of an infant differ radically from those of a teen. Research shows that as an individual matures, his or her mode of action moves from dependency to self-direction. Therefore, the age of the student impacts how the instructor designs the curriculum. Since the average age of a student can vary, the instructor needs to offer a curriculum that addresses the varying student tendency to self-direct. [Figure 1-1]
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Figure 1-1. The average age of a student pilot is 34, while the average age of a maintenance student is 25.




By observing human behavior, an instructor can gain the knowledge needed to better understand him or herself as an instructor as well as the learning needs of students. Understanding human behavior leads to successful instruction.


Personality Types

In a continuing quest to figure out why humans do what they do, the mother-daughter team of Katharine Cook Briggs and Isabel Briggs Myers pioneered the Myers-Briggs Type Indicator (MBTI) test in 1962. The MBTI was based on Jungian theory, previous research into personality traits, and lengthy personal observations of human behavior by Myers and Briggs. They believed that much seemingly random variation in human behavior is actually quite orderly and consistent, being due to basic differences in the ways individuals prefer to use their perception and judgment. They distilled human behavior into sixteen distinct personality types. Inspired by their research, clinical psychologist and author, Dr. David Keirsey condensed their sixteen types into four groups he calls Guardian, Artisan, Rational, and Idealist. Others have either contributed or continued to expand personality research and its influence on human behavior. Personality type testing now runs the gamut from helping people make career choices to helping people choose marriage partners.




Instructor and Student Relationship

How does personality type testing affect instructors and students? Research has led many educational psychologists to feel that based on personality type, everyone also has an individual style of learning. In this theory, working with that style, rather than against it, benefits both instructor and student. Although controversy often swirls around the educational benefits of teaching students according to personality types, it has gained a large following and been implemented at many levels of education. Today’s student can visit any number of websites, take a personality test, and discover what type of student he or she is and how best to study.

 Not only does personality type influence how one learns, it also influences how one teaches. Learning one’s personality type helps an instructor recognize how he or she instructs. Why is it important to recognize personal instruction style? The match or mismatch between the way an instructor teaches and the way a student learns contributes to student satisfaction or dissatisfaction. Students whose learning styles are compatible with the teaching styles of an instructor tend to retain information longer, apply it more effectively, learn more, and have a more positive attitude toward the course in general. Although an instructor cannot change his or her preferred style of teaching to match a learning style, steps can be taken to actively bridge the differences.

 Consider Derek’s dilemma with Jason. Derek knows he is the type of instructor who provides a clear, precise syllabus and has a tendency to explain with step-by-step procedures. His teaching style relies on traditional techniques and he often finds himself teaching as he was taught. Observation leads Derek to believe Jason is the type of person who needs the action, excitement, and variation reflected in his career choice. In an effort to focus Jason on the need to learn all aspects of flight, Derek sets up a scenario for the day that features how to scout locations for future adventure tours.

 By adjusting the flight scenario, Derek pushes himself out of his lock-step approach to teaching. He has also added an element of variation to the lesson that not only interests Jason, but is one of the reasons he wants to learn to fly.






Human Needs and Motivation

Human needs are things all humans require for normal growth and development. These needs have been studied by psychologists and categorized in a number of ways. Henry A. Murray, one of the founders of personality psychology who was active in developing a theory of motivation, identified a list of core psychological needs in 1938. He described these needs as being either primary (based on biological needs, such as the need for food) or secondary (generally psychological, such as the need for independence). Murray believed the interplay of these needs produce distinct personality types and are internal influences on behavior.

 Murray’s research underpins the work of psychologist Abraham Maslow who also studied human needs, motivation, and personality. While working with monkeys during his early years of research, he noticed that some needs take precedence over others. For example, thirst is relieved before hunger because the need for water is a stronger need than the need for food. In 1954, Maslow published what has become known as Maslow’s Hierarchy of Needs which remains valid today for understanding human motivation. [Figure 1-2] According to Maslow, human needs go beyond the obvious physical needs of food and shelter to include psychological needs, safety and security, love and belongingness, self esteem, and self actualization to achieve one’s goals.
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Figure 1-2. Maslow’s Hierarchy of Needs.




Human needs are satisfied in order of importance. Once a need is satisfied, humans work to satisfy the next level of need. Need satisfaction is an ongoing behavior that determines everyday actions.


Human Needs That Must Be Met To Encourage Learning


Physiological

These are biological needs. They consist of the need for air, food, water, and maintenance of the human body. If a student is unwell, then little else matters. Unless the biological needs are met, a person cannot concentrate fully on learning, selfexpression, or any other tasks. Instructors should monitor their students to make sure that their basic physical needs have been met. A hungry or tired student may not be able to perform as expected.




Security

Once the physiological needs are met, the need for security becomes active. All humans have a need to feel safe. Security needs are about keeping oneself from harm. If a student does not feel safe, he or she cannot concentrate on learning. The aviation instructor who stresses flight safety during training mitigates feelings of insecurity.




Belonging

When individuals are physically comfortable and do not feel threatened, they seek to satisfy their social needs of belonging. Maslow states that people seek to overcome feelings of loneliness and alienation. This involves both giving and receiving love, affection, and the sense of belonging. For example, aviation students are usually out of their normal surroundings during training, and their need for association and belonging is more pronounced. Instructors should make every effort to help new students feel at ease and to reinforce their decision to pursue a career or hobby in aviation.




Esteem

When the first three classes of needs are satisfied, the need for esteem can become dominant. Humans have a need for a stable, firmly based, high level of self-respect and respect from others. Esteem is about feeling good about one’s self. Humans get esteem in two ways: internally or externally. Internally, a person judges himself or herself worthy by personally defined standards. High self-esteem results in self-confidence, independence, achievement, competence, and knowledge.

 Most people, however, seek external esteem through social approval and esteem from other people, judging themselves by what others think of them. External self-esteem relates to one’s reputation, such as status, recognition, appreciation, and respect of associates.

 When esteem needs are satisfied, a person feels self-confident and valuable as a person in the world. When these needs are frustrated, the person feels inferior, weak, helpless, and worthless. Esteem needs not only have a strong influence on the instructor-student relationship, but also may be the main reason for a student’s interest in aviation training.




Cognitive and Aesthetic

In later years, Maslow added cognitive (need to know and understand) and aesthetic (the emotional need of the artist) needs to the pyramid. He realized humans have a deep need to understand what is going on around them. If a person understands what is going on, he or she can either control the situation or make informed choices about what steps might be taken next. The brain even reinforces this need by giving humans a rush of dopamine whenever something is learned, which accounts for that satisfying “eureka!” moment. For example, a flight student usually experiences a major “eureka!” moment upon completing the first solo flight.

 Aesthetic needs connect directly with human emotions, which makes it a subtle factor in the domain of persuasion. When someone likes another person, a house, a painting, or a song, the reasons are not examined—he or she simply likes it. This need can factor into the student-instructor relationship. If an instructor does not “like” a student, this subtle feeling may affect the instructor’s ability to teach that student.




Self-Actualization

When all of the foregoing needs are satisfied, then and only then are the needs for self-actualization activated. Maslow describes self-actualization as a person’s need to be and do that which the person was “born to do.” To paraphrase an old Army recruiting slogan, self-actualization is to “be all you can be.”

 Self-actualized people are characterized by:



	Being problem-focused.

	Incorporating an ongoing freshness of appreciation of life.

	A concern about personal growth.

	The ability to have peak experiences.



Helping a student achieve his or her individual potential in aviation training offers the greatest challenge as well as reward to the instructor.

 Instructors should help students satisfy their human needs in a manner that creates a healthy learning environment. In this type of environment, students experience fewer frustrations and, therefore, can devote more attention to their studies. Fulfillment of needs can be a powerful motivation in complex learning situations.








Human Nature and Motivation

Human nature refers to the general psychological characteristics, feelings, and behavioral traits shared by all humans. Motivation (discussed more fully in Chapter 2, The Learning Process) is the reason one acts or behaves in a certain way and lies at the heart of goals. A goal is the object of a person’s effort.

 Consider Jason, who came to aviation because he wanted to participate more actively in another realm of his business. Derek needs to capitalize on this motivation to keep Jason interested in the step-by-step procedures that must be learned in order to fly safely. There is a gap between Jason and his goalof earning a pilot certificate. It is Derek’s job to close the gap. The successful instructor channels student motivation and guides the student toward the goal of learning aviation skills through education, experience, practice, and study.

 Building on Maslow’s hierarchy of needs, social psychologist Douglas McGregor set out two opposing assumptions about human nature and motivation in 1960. [Figure 1-3] Although McGregor’s famous X-Y Theory was designed for use in human resource management, it offers information about how people view human behavior at work and organizational life which makes it useful for aviation instructors.

 Theory X assumes that management’s role is to coerce and control employees because people need control and direction. Managers who think in Theory X terms believe people have an inherent dislike for work, avoid it whenever possible, and must be coerced, controlled, directed, or threatened with punishment in order to get them to achieve the objectives.

 McGregor believed these assumptions were false, that the role of managers (or instructors) is to develop the potential in employees (students) and help them to release that potential toward common goals. This view of humans he termed “Theory Y” and holds that:



	Work is as natural as play and rest. The average person does not inherently dislike work. Depending on conditions, work may be a source of satisfaction and, if so, it is performed voluntarily. On the other hand, when work is a form of punishment, it is avoided, if possible.

	People exercise self-direction if they are committed to the goals (they are not lazy).

	Commitment to goals relates directly to the rewards associated with their achievement.

	People learn to accept and seek responsibility. Shirking responsibility and lack of ambition are not inherent in human nature, but are usually the consequences of experience.

	Creativity, ingenuity, and imagination are widely distributed among the population. People are capable of using these abilities to solve problems.

	People have potential.
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Figure 1-3. Douglas McGregor developed a philosophical view of humankind with his Theory X and Theory Y in 1960. These are two opposing perceptions about how people view human behavior at work and organizational life.




Since it is human nature to be motivated, the responsibility for discovering how to realize the potential of the student lies with the instructor. How to mold a solid, healthy, productive relationship with a student depends on the instructor’s knowledge of human behavior and needs. Being able to recognize factors that inhibit the learning process also helps the instructor in this process.




Human Factors That Inhibit Learning


Defense Mechanisms

Defense mechanisms can be biological or psychological. The biological defense mechanism is a physiological response that protects or preserves organisms. For example, when humans experience a danger or a threat, the “fight or flight” response kicks in. Adrenaline and other chemicals are activated and physical symptoms such as rapid heart rate and increased blood pressure occur.

 An example of this might occur when an anxious student pilot is learning to place the aircraft (helicopter) in an autorotative descent, which is used in the event of engine failure or tail rotor failure. Emergency procedure training is necessary to practice as the outcome of a true emergency is directly related to the pilot’s ability to react instantly and correctly, and in taking the proper corrective action since there may be limited time to analyze the problem. The anxiety that the student pilot may feel while practicing such maneuvers may resolve itself into a “fight or flight” response.

The instructor needs to recognize the student’s apprehension about performing the autorotation and help the student gain the necessary skill level to feel comfortable with the maneuver. In this case, the instructor could take the procedure apart and demonstrate each stage of an autorotation. Allowing the student to then practice the stages at various heights should instill the confidence needed to perform the autorotation.

 Sigmund Freud introduced the psychological concept of the ego defense mechanism in 1894. The ego defense mechanism is an unconscious mental process to protect oneself from anxiety, unpleasant emotions, or to provide a refuge from a situation with which the individual cannot currently cope. For example, someone who blots out the memory of being physically assaulted is using a defense mechanism. People use these defenses to prevent unacceptable ideas or impulses from entering the conscience. Defense mechanisms soften feelings of failure, alleviate feelings of guilt, help an individual cope with reality, and protect one’s self-image. [Figure 1-4]
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Figure 1-4. Several common defense mechanisms may apply to aviation students.




When anxiety occurs, the mind tries to solve the problem or find an escape, but if these tactics do not work, defense mechanisms are triggered. Defense mechanisms share two common properties:



	They often appear unconsciously.

	They tend to distort, transform, or otherwise falsify reality.



Because reality is distorted, perception changes, which allows for a lessening of anxiety, with a corresponding reduction in tension. Repression and denial are two primary defense mechanisms.


Repression

Repression is the defense mechanism whereby a person places uncomfortable thoughts into inaccessible areas of the unconscious mind. Things a person is unable to cope with now are pushed away, to be dealt with at another time, or hopefully never because they faded away on their own accord. The level of repression can vary from temporarily forgetting an uncomfortable thought to amnesia, where the events that triggered the anxiety are deeply buried. Repressed memories do not disappear and may reappear in dreams or slips of the tongue (“Freudian slips”). For example, a student pilot may have a repressed fear of flying that inhibits his or her ability to learn how to fly.




Denial

Denial is a refusal to accept external reality because it is too threatening. It is the refusal to acknowledge what has happened, is happening, or will happen. It is a form of repression through which stressful thoughts are banned from memory. Related to denial is minimization. When a person minimizes something, he or she accepts what happened, but in a diluted form.

 For example, the instructor finds a screwdriver on the wing of an aircraft the maintenance student was repairing and explains the hazards of foreign object damage (FOD). The student, unwilling to accept the reality that his or her inattention could have caused an aircraft accident, denies having been in a hurry the previous day. Or, the student minimizes the incident, accepting he or she left the tool but pointing out that nothing bad happened as a result of the action.

 Other defense mechanisms include but are not limited to the following:




Compensation

Compensation is a process of psychologically counterbalancing perceived weaknesses by emphasizing strength in other areas. Through compensation, students often attempt to disguise the presence of a weak or undesirable quality by emphasizing a more positive one. The “I’m not a fighter, I’m a lover” philosophy can be an example of compensation. Compensation involves substituting success in a realm of life other than the realm in which the person suffers a weakness.




Projection

Through projection, an individual places his or her own unacceptable impulses onto someone else. A person relegates the blame for personal shortcomings, mistakes, and transgressions to others or attributes personal motives, desires, characteristics, and impulses to others. The student pilot who fails a flight exam and says, “I failed because I had a poor examiner” believes the failure was not due to a lack of personal skill or knowledge. This student projects blame onto an “unfair” examiner.




Rationalization

Rationalization is a subconscious technique for justifying actions that otherwise would be unacceptable. When true rationalization takes place, individuals sincerely believe in the plausible and acceptable excuses which seem real and justifiable. For example, a student mechanic performs poorly on a test. He or she may justify the poor grade by claiming there was not enough time to learn the required information. The student does not admit to failing to join the class study group or taking the computer quiz offered by the instructor.




Reaction Formation

In reaction formation a person fakes a belief opposite to the true belief because the true belief causes anxiety. The person feels an urge to do or say something and then actually does or says something that is the opposite of what he or she really wants. For example, a student may develop a who-cares-howother-people-feel attitude to cover up feelings of loneliness and a hunger for acceptance.




Fantasy

Fantasy occurs when a student engages in daydreams about how things should be rather than doing anything about how things are. The student uses his or her imagination to escape from reality into a fictitious world—a world of success or pleasure. This provides a simple and satisfying escape from problems, but if a student gets sufficient satisfaction from daydreaming, he or she may stop trying to achieve goals altogether. Perhaps the transitioning pilot is having trouble mastering a more complex aircraft, which jeopardizes his or her dream of becoming an airline pilot. It becomes easier to daydream about the career than to achieve the certification. Lost in the fantasy, the student spends more time dreaming about being a successful airline pilot than working toward the goal. When carried to extremes, the worlds of fantasy and reality can become so confused that the dreamer cannot distinguish one from the other.




Displacement

This defense mechanism results in an unconscious shift of emotion, affect, or desire from the original object to a more acceptable, less threatening substitute. Displacement avoids the risk associated with feeling unpleasant emotions and puts them somewhere other than where they belong. For example, the avionics student is angry with the instructor over a grade received, but fears displaying the anger could cause the instructor to lower the grade. The student might choose to express the anger but redirects it toward another, safer person such as a spouse. Maybe the student yells at the spouse, but the student knows the spouse either forgives the anger or ignores it. The student is allowed to express anger without risking failure in a class.

 Psychology textbooks or online references offer more in-depth information about defense mechanisms. While most defense mechanisms fall within the realm of normal behavior and serve a useful purpose, in some cases they may be associated with mental health problems. Defense mechanisms involve some degree of self-deception and distortion of reality. Thus, they alleviate the symptoms, not the causes, and do not solve problems. Moreover, because defense mechanisms operate on an unconscious level, they are not subject to normal conscious checks and balances. Once an individual realizes there is a conscious reliance on one of these devices, behavior ceases to be an unconscious adjustment mechanism and becomes, instead, an ineffective way of satisfying a need.

 It may be difficult for an instructor to identify excessive reliance on defense mechanisms by a student, but a personal crisis or other stressful event is usually the cause. For example, a death in the family, a divorce, or even a failing grade on an important test may trigger harmful defensive reactions. Physical symptoms such as a change in personality, angry outbursts, depression, or a general lack of interest may point to a problem. Drug or alcohol abuse also may become apparent. Less obvious indications may include social withdrawal, preoccupation with certain ideas, or an inability to concentrate.

 An instructor needs to be familiar with typical defense mechanisms and have some knowledge of related behavioral problems. A perceptive instructor can help by using common sense and discussing the problem with the student. The main objective should be to restore motivation and self-confidence. It should be noted that the human psyche is fragile and could be damaged by inept measures. Therefore, in severe cases involving the possibility of deep psychological problems, timely and skillful help is needed. In this event, the instructor should recommend that the student use the services of a professional counselor.








Student Emotional Reactions

While it is not necessary for a flight instructor to be a certified psychologist, it is helpful to learn how to analyze student behavior before and during each flight lesson. This ability helps a flight instructor develop and use appropriate techniques for instruction.


Anxiety

Anxiety is probably the most significant psychological factor affecting flight instruction. This is true because flying is a potentially threatening experience for those who are not accustomed to flying and the fear of falling is universal in human beings. Anxiety also is a factor in maintenance training because lives may depend on consistently doing the job right the first time. The following paragraphs are primarily concerned with flight instruction and student reactions.

 Anxiety is a feeling of worry, nervousness, or unease, often about something that is going to happen, typically something with an uncertain outcome. It results from the fear of anything, real or imagined, which threatens the person who experiences it, and may have a potent effect on actions and the ability to learn from perceptions.

 The responses to anxiety range from a hesitancy to act to the impulse to do something even if it’s wrong. Some people affected by anxiety react appropriately, adequately, and more rapidly than they would in the absence of threat. Many, on the other hand, may freeze and be incapable of doing anything to correct the situation that has caused their anxiety. Others may do things without rational thought or reason.

 Both normal and abnormal reactions to anxiety are of concern to the flight instructor. The normal reactions are significant because they indicate a need for special instruction to relieve the anxiety. The abnormal reactions are even more important because they may signify a deep-seated problem.

 Anxiety can be countered by reinforcing the students’ enjoyment of flying and by teaching them to cope with their fears. An effective technique is to treat fears as a normal reaction, rather than ignoring them. Keep in mind that anxiety for student pilots is usually associated with certain types of flight operations and maneuvers. Instructors should introduce these maneuvers with care, so that students know what to expect and what their reactions should be. When introducing stalls, for example, instructors should first review the aerodynamic principles and explain how stalls affect flight characteristics. Then, carefully describe the physical sensations to be expected, as well as the recovery procedures.

 Student anxiety can be minimized throughout training by emphasizing the benefits and pleasurable experiences that can be derived from flying, rather than by continuously citing the unhappy consequences of faulty performances. Safe flying practices should be presented as conducive to satisfying, efficient, uninterrupted operations, rather than as necessary only to prevent catastrophe.




Normal Reactions to Stress

As mentioned earlier in the chapter, when a threat is recognized or imagined, the brain alerts the body. The adrenal gland activates hormones, which prepare the body to meet the threat or to retreat from it—the fight or flight syndrome.

 Normal individuals begin to respond rapidly and exactly, within the limits of their experience and training. Many responses are automatic, highlighting the need for proper training in emergency operations prior to an actual emergency. The affected individual thinks rationally, acts rapidly, and is extremely sensitive to all aspects of the surroundings.




Abnormal Reactions to Stress

Reactions to stress may produce abnormal responses in some people. With them, response to anxiety or stress may be completely absent or at least inadequate. Their responses may be random or illogical, or they may do more than is called for by the situation.

 During flight instruction, instructors are normally the only ones who can observe students when they are under pressure. Instructors, therefore, are in a position to differentiate between safe and unsafe piloting actions. Instructors also may be able to detect potential psychological problems. The following student reactions are indicative of abnormal reactions to stress. None of them provides an absolute indication, but the presence of any of them under conditions of stress is reason for careful instructor evaluation.


	Inappropriate reactions, such as extreme overcooperation, painstaking self-control, inappropriate laughter or singing, and very rapid changes in emotions.

	Marked changes in mood on different lessons, such as excellent morale followed by deep depression.

	Severe anger directed toward the flight instructor, service personnel, and others.



In difficult situations, flight instructors must carefully examine student responses and their own responses to the students. These responses may be the normal products of a complex learning situation, but they also can be indicative of psychological abnormalities that inhibit learning or are potentially very hazardous to future piloting operations. [Figure 1-5]




Flight Instructor Actions Regarding Seriously Abnormal Students

A flight instructor who believes a student may be suffering from a serious psychological abnormality has a responsibility to refrain from instructing that student. In addition, a flight instructor has the personal responsibility of assuring that such a person does not continue flight training or become certificated as a pilot. To accomplish this, the following steps are available:



	If an instructor believes that a student may have a disqualifying psychological defect, arrangements should be made for another instructor, who is not acquainted with the student, to conduct an evaluation flight. After the flight, the two instructors should confer to determine whether they agree that further investigation or action is justified.

	The flight instructor’s primary legal responsibility concerns the decision whether to endorse the student to be competent for solo flight operations, or to make a recommendation for the practical test leading to certification as a pilot. If, after consultation with an unbiased instructor, the instructor believes that the student may have a serious psychological deficiency, such endorsements and recommendations must be withheld.
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Figure 1-5. A student with marked changes in mood during different lessons, such as excellent morale followed by deep depression, is indicative of an abnormal reaction to stress.









Teaching the Adult Student

While aviation instructors teach students of all ages, the average aviation student age is 30 years old. This means the aviation instructor needs to be versed in the needs of adult students. The field of adult education is relatively young, having been established in the late twentieth century by Dr. Malcolm Knowles. His research revealed certain traits that need to be recognized when teaching adult students as well as ways instructors can use these traits to teach older students.

 Adults as learners possess the following characteristics:



	Adults who are motivated to seek out a learning experience do so primarily because they have a use for the knowledge or skill being sought. Learning is a means to an end, not an end in itself.

	Adults seek out learning experiences in order to cope with specific life-changing events—marriage, divorce, a new job. They are ready to learn when they assume new roles.

	Adults are autonomous and self-directed; they need to be independent and exercise control.

	Adults have accumulated a foundation of life experiences and knowledge and draw upon this reservoir of experience for learning.

	Adults are goal oriented.

	Adults are relevancy oriented. Their time perspective changes from one of postponed knowledge application to immediate application.

	Adults are practical, focusing on the aspects of a lesson most useful to them in their work.

	As do all learners, adults need to be shown respect.

	The need to increase or maintain a sense of self-esteem is a strong secondary motivator for adult learners.

	Adults want to solve problems and apply new knowledge immediately.



Instructors should:



	Provide a training syllabus (see Chapter 8, Planning Instructional Activity) that is organized with clearly defined course objectives to show the student how the training helps him or her attain specific goals.

	Help students integrate new ideas with what they already know to ensure they keep and use the new information.

	Assume responsibility only for his or her own expectations, not for those of students. It is important to clarify and articulate all student expectations early on.

	Recognize the student’s need to control pace and start/stop time.

	Take advantage of the adult preference to self-direct and self-design learning projects by giving the student frequent scenario based training (SBT) opportunities.

	Remember that self-direction does not mean isolation. Studies of self-directed learning indicate self-directed projects involve other people as resources, guides, etc.

	Use books, programmed instruction, and computers which are popular with adult learners.

	Refrain from “spoon-feeding” the student.

	Set a cooperative learning climate.

	Create opportunities for mutual planning.



An aviation student may be the retired business executive who always wanted to learn how to fly, an Army helicopter pilot who wants to learn how to fly an airplane, or a former automobile mechanic who decides to pursue avionics. These students may be financially stressed, or they may be financially secure. They may be healthy, but they may be experiencing such age-related problems as diminished hearing or eyesight. Whatever the personal circumstances of the student, he or she wants the learning experience to be problem-oriented, personalized, and the instructor to be accepting of the student’s need for self-direction and personal responsibility.




Chapter Summary

This chapter discussed how human behavior affects learning, human needs that must be met before students can learn, defense mechanisms students use to prevent learning, how adults learn, and the flight instructor’s role in determining a student’s future in the aviation community. For more information on these topics, it is recommended the instructor read a general educational psychology text or visit one of the many online sites devoted to education.







Chapter 2

The Learning Process


Introduction

The First Flight

When Beverly (student) enthusiastically presents herself for her first day of flight instruction, Bill, her Certificated Flight Instructor (CFI), decides to spend some time in the classroom. Beverly knows a lot of facts about flying and shares her knowledge with Bill, but when he asks questions to test her understanding of the facts, she cannot answer them. During their first flight, Bill discovers Beverly has mastered a few basic skills, but her performance is awkward, as if she were working from a list of memorized steps.

 In the early stages of flight training, Beverly focuses all her attention on performing each skill. If Bill asks her a question or to perform two tasks at once, she loses her place and must restart. As she flies, she makes errors. When she catches herself making an error, she becomes visibly frustrated. Then sometimes she does not notice an error and keeps moving ahead as if nothing were amiss. Since she is a beginner, Bill is patient.

The Check Ride

Months later, Bill is helping Beverly prepare for her practical test. Remembering her first days of instruction, Bill feels as if he were working with a different person. The breadth and depth of her classroom knowledge has grown. Beverly does not simply reiterate facts—she applies her knowledge to solve the problems Bill gives her. In addition to the required knowledge listed in the Practical Test Standards (PTS), she also knows about her local environment, such as the nuances of local weather patterns.

 In the aircraft, once awkward and tentative actions are now performed with a steady hand and confidence. Skills she struggled to learn in the past have become second nature. When asked to do several things simultaneously, she performs well. When Bill interrupts her, she mentally bookmarks where she is, contends with the interruption, and then returns to the task at hand. She still makes errors, but they are small ones that she notices and corrects right away. She still gets frustrated when she makes an error, but she takes a deep breath, and continues on her way. She makes flying look easy, and Bill is confident that tomorrow’s meeting with the examiner will go well.

Discussion of First Flight and Check Ride

Between Beverly’s first day of training and the day before her practical test, she has undergone some remarkable changes:



	She has developed a collection of memorized facts into an in-depth understanding of how to fly and learned to apply this knowledge to problem-solving and decision-making.

	Skills once performed awkwardly and deliberately are now performed smoothly and efficiently.

	She comfortably performs several tasks at once, deals with distractions and interruptions, and maintains her focus in demanding situations. Knowledge and skills are now orchestrated.

	She still makes errors, but they are less frequent, smaller in magnitude, and she quickly identifies and corrects them.

	Her motivation and enthusiasm remain as high as they were on the first day of training.

	She displays proficiency in all areas now: those at which she naturally excels as well as those she struggled to master in the past.

	She deals with psychological obstacles, such as as frustration, that initially got in the way of her learning.

	She recognizes the importance of regular study and practice.



This scenario illustrates the goal of an aviation instructor: to teach each student in such a way that he or she will become a competent pilot or aviation maintenance technician (AMT). In order to take a pilot or AMT from memorized facts to higher levels of knowledge and skill that include the ability to exercise judgment and solve problems, an instructor needs to know how people learn. Designed as a basic guide in applied educational psychology, this chapter addresses how people learn.

What Is Learning?

Learning can be defined in many ways:



	A change in the behavior of the learner as a result of experience. The behavior can be physical and overt, or it can be intellectual or attitudinal.

	The process by which experience brings about a relatively permanent change in behavior.

	The change in behavior that results from experience and practice.

	Gaining knowledge or skills, or developing a behavior, through study, instruction, or experience.

	The process of acquiring knowledge or skill through study, experience, or teaching. It depends on experience and leads to long-term changes in behavior potential. Behavior potential describes the possible behavior of an individual (not actual behavior) in a given situation in order to achieve a goal.

	A relatively permanent change in cognition, resulting from experience and directly influencing behavior.



The effective instructor understands the subject being taught, the student, the learning process, and the interrelationships that exist. An effective instructor also realizes learning is a complex procedure and assists each student in reaching the learning outcomes while helping the student build self-esteem and confidence. [Figure 2-1]
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Figure 2-1. An effective instructor understands the characteristics of learning and assists students accordingly.




The Framework for Learning

Research into how people learn gained momentum with the Swiss scientist and psychologist Jean Piaget, who studied the intellectual development of children in the early twentieth century. [Figure 2-2] His studies influenced others to research not only how people learn, but also the best ways to teach them, leading eventually to the establishment of the field of educational psychology.




Learning Theory

Learning theory is a body of principles advocated by psychologists and educators to explain how people acquire skills, knowledge, and attitudes. Various branches of learning theory are used in formal training programs to improve and accelerate the learning process. Key concepts such as desired learning outcomes, objectives of the training, and depth of training also apply. When properly integrated, learning principles can be useful to aviation instructors and developers of instructional programs for both pilots and AMTs.


[image: e9781602397774_i0008.jpg]

Figure 2-2. Jean Piaget, Swiss scientist and psychologist.




Many psychologists and educators have attempted to explain how people learn. While variations abound, modern learning theories grew out of two concepts of how people learn: behaviorism and cognitive theory.


Behaviorism

Behaviorism is a school of psychology that explains animal and human behavior entirely in terms of observable and measurable responses to stimuli. Behaviorism was introduced in the early twentieth century and its followers believed all human behavior is conditioned more or less by events in the environment. Thus, human behavior can be predicted based on past rewards and punishments. Classic behaviorist theory in education stressed a system of rewards and punishment or the “carrot and stick” approach to learning. In modern education circles, behaviorism stresses the importance of having a particular form of behavior positively reinforced by someone (other than the learner) who shapes or controls what is learned rather than no reinforcement or punishment. In aviation training, the instructor provides the reinforcement.

 Although the popular therapeutic system of behavior modification has emerged from this theory, behaviorism is now used more to break unwanted behaviors, such as smoking, than in teaching. The popularity of behaviorism has waned due to research that indicates learning is a much more complex process than a response to stimuli. Humans, far from being passive products of experience, are always actively interacting with the environment.




Cognitive Theory

Cognitive theory focuses on what is going on inside the mind. It is more concerned with cognition (the process of thinking and learning)—knowing, perceiving, problem-solving, decision-making, awareness, and related intellectual activities—than with stimulus and response. Learning is not just a change in behavior; it is a change in the way a learner thinks, understands, or feels. Theories based on cognition are concerned with the mental events of the learner. Much of the recent psychological thinking and experimentation in education includes some facets of the cognitive theory.

 Early theories of cognitive learning were established by psychologists and educators such as John Dewey, Jean Piaget, Benjamin Bloom, and Jerome Bruner. [Figure 2-3] Over the past century, there have been many interpretations of the increasingly large amount of research data dealing with cognitive theories. This has led to many different models for learning as well as catch phrases.
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Figure 2-3. Psychologists and educators who established the early theories of cognitive learning.




For example, educator, psychologist, and philosopher, John Dewey introduced the concept “reflective thought” in a 1910 book designed for teachers. Dewey believed learning improves to the degree that it arises out of the process of reflection. Over the years, terminology describing reflection has spawned a host of synonyms, such as “critical thinking,” “problem-solving,” and “higher level thought.”

 For Dewey, the concept of reflective thought carried deep meaning. He saw reflection as a process that moves a learner from one experience into the next with deeper understanding of its relationships with and connections to other experiences and ideas. Thus, reflection leads the learner from the unclear to the clear.

 Jean Piaget, who spent 50 years studying how children develop intellectually, became a major figure in the school of cognitive thought. His research led him to conclude there is always tension between assimilation (old ideas meeting new situations) and accommodation (changing the old ideas to meet the new situations). The resolution of this tension results in intellectual growth. Thus, humans develop cognitive skills through active interaction with the world (a basic premise of scenario-based training (SBT), discussed later in this chapter).

 An American psychologist who studied with Piaget, Jerome Bruner became interested in how intellectual development related to the process of learning, His research led him to advocate learning from the known to the unknown, or from the concrete to the abstract, because humans best learn when relating new knowledge to existing knowledge. He introduced and developed the concept of the spiral curriculum, which revisits basic ideas repeatedly and builds on them in increasingly sophisticated ways as the student matures and develops.

 Consider the opening scenario with Bill and Beverly. Bill might effectively use this theory with Beverly because she arrived at her first class swith a store of aviation facts .Building upon this knowledge, Bill can teach her how to keep the aircraft in straight and level flight while he reinforces what she knows about basic aerodynamics via demonstration and discussion. Since aerodynamics is a constant thread in the flight lessons, Bill is also able to employ the spiral curriculum concept in future lesson by repeatedly revisiting the basic concepts and building upon them as Beverly’s skill and knowledge increase.

 In the mid-1900s, a group of educators led by Benjamin Bloom tried to classify the levels of thinking behaviors thought to be important in the processes of learning. [Figure 2-4] They wanted to classify education goals and objectives based on the assumption that abilities can be measured along a continuum from simple to complex. The result, which remains a popular framework for cognitive theory, was Bloom’s Taxonomy of the Cognitive Domain. The taxonomy (a classification system according to presumed relationships) comprises six levels of intellectual behavior and progresses from the simplest to the most complex: knowledge, comprehension, application, analysis, synthesis, and evaluation. For more detailed information about the taxonomy, see Domains of Learning.

 Continued research into cognitive theory has led to theories such as information processing and constructivism.


Information Processing Theory

Information processing theory uses a computer system as a model for human learning. The human brain processes incoming information, stores and retrieves it, and generates responses to the information. This involves a number of cognitive processes: gathering and representing information (encoding), retaining of information, and retrieving the information when needed.

 This learning system has limitations and must be operated properly. A computer gets input from a keyboard, mouse, etc., whereas the human brain gets input from the senses of sight, hearing, touch, taste, and smell. The amount of sensory input the brain receives per second ranges from thousands to millions of bits of information according to various theories. Regardless of the number, that is a lot of information for the brain to track and process.

 One way the brain deals with all this information is to let many of the habitual and routine things go unnoticed. For example, a pilot who uses the rudder when entering a turn is usually unaware of pressing the pedal, even though it involves moving a leg, exerting pressure on the pedal, etc. The human unconscious takes charge, leaving conscious thought processes free to deal with issues that are not habitual.

 Since information processing theorists approach learning primarily through a study of memory, this learning concept is revisited during the discussion of memory.




Constructivism

A derivative of cognitive theory, constructivism is a philosophy of learning that can be traced to the eighteenth century. This theory holds that learners do not acquire knowledge and skills passively but actively build or construct them based on their experiences. As implied by its name, constructivism emphasizes the constructing or building that goes on in a learner’s mind when he or she learns. Therefore, it creates a learner-centered learning environment in which learners assume responsibility for their own learning.

 According to constructivism, humans construct a unique mental image by combining preexisting information with the information received from sense organs. Learning is the result of the learner matching new information against this preexisting information and integrating it into meaningful connections. In constructivist thinking, learners are given more latitude to become effective problem solvers, identifying and evaluating problems, as well as deciphering ways in which to transfer their learning to these problems, all of which foster critical thinking skills. While the student is at the center of the learning process, an experienced teacher is necessary to guide them through the information jungle. Constructivism techniques are good for some types of learning, some situations, and some learners, but not all. This school of thought also encourages teaching students how to use what are known as the higher order thinking skills (HOTS) from Bloom’s Taxonomy and training based on problems or scenarios.
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Figure 2-4. Bloom’s Taxonomy of the Cognitive Domain.







Higher Order Thinking Skills (HOTS)

The constructivist theory of learning explains and supports the learning of HOTS, which is commonly called aeronautical decision-making (ADM) in aviation. HOTS lie in the last three categories on Bloom’s Taxonomy of Learning: analysis, synthesis, and evaluation skills. Teaching the higher level thinking skills which are essential to judgment, decision-making, and critical thinking is important to aviation because a common thread in aviation accidents is the absence of higher order thinking skills (see Appendix F).

HOTS are taught like other cognitive skills, from simple to complex and from concrete to abstract. To teach HOTS effectively involves strategies and methods that include (1) using problem-based learning (PBL) instruction, (2) authentic problems, (3) real world problems, (4) student-centered learning, (5) active learning, (6) cooperative learning, and (7) customized instruction to meet the individual learner’s needs. These strategies engage the learner in some form of mental activity, have the learner examine that mental activity and select the best solution, and challenge the learner to explore other ways to accomplish the task or the problem.

 It must be remembered that critical thinking skills should be taught in the context of subject matter. Learners progress from simple to complex; therefore, they need some information before they can think about a subject beyond rote learning. For example, knowing that compliance with the weight-and-balance limits of any aircraft is critical to flight safety will not help an aviation student interpret weight-and-balance charts unless he or she knows something about how center of gravity interacts with weight and balance.

 If the student does not yet have much subject matter knowledge, draw on the student’s experiences to gain entry into complex concepts. For example, most students probably played on a seesaw during their childhood. Thus, they have a basic experience of how weight and balance work around a center of gravity.

 Additionally, HOTS must be emphasized throughout a program of study for best results. For aviation, this means HOTS should be taught in the initial pilot training program and in every subsequent pilot training program. Instructors need to teach the cognitive skills used in problem-solving until these techniques become automated and transferable to new situations or problems. Cognitive research has shown the learning of HOTS is not a change in observable behavior but the construction of meaning from experience.




Scenario-Based Training (SBT)

At the heart of HOTS lies scenario-based training (SBT) which is an example of the PBL instructional method and facilitates the enhancement of learning and the development and transference of thinking skills. SBT provides more realistic decision-making opportunities because it presents tasks in an operational environment; it correlates new information with previous knowledge, and introduces new information in a realistic context.

 SBT is a training system that uses a structured script of “real world” scenarios to address flight-training objectives in an operational environment. Such training can include initial training, transition training, upgrade training, recurrent training, and special training.

 The instructor should adapt the scenarios to the aircraft, its specific flight characteristics and the likely flight environment, and should always require the student to make real-time decisions in a realistic setting. The scenarios should always be planned and led by the student (with the exception of the first flight or two or until the student has developed the required skills).

 SBT not only meets the challenge of teaching aeronautical knowledge to the application level of learning, but also enables the instructor to teach the underlying HOTS needed to improve ADM. The best use of scenarios draws the learner into formulating possible solutions, evaluating the possible solutions, deciding on a solution, judging the appropriateness of that decision and finally, reflecting on the mental process used in solving the problem. It causes the learner to consider whether the decision led to the best possible outcome and challenges the learner to consider other solutions.

 SBT scenarios help learners better understand the decisions they have to make and also helps focus the learner on the decisions and consequences involved. It is being used to train people in everything from emergency response to hotel management. The strength of SBT lies in helping the learner gain a deeper understanding of the information and in the learner improving his or her ability to recall the information. This goal is reached when the material is presented as an authentic problem in a situated environment that allows the learner to “make meaning” of the information based on his or her past experience and personal interpretation.

 SBT has become one of the primary methods to teach today’s aviation learners how to make good aeronautical decisions which in turn enhances the safety of all aviation related activities. For information on how to incorporate SBT into a training syllabus, refer to chapter 9.








Perceptions

Initially, all learning comes from perceptions, which are directed to the brain by one or more of the five senses: sight, hearing, touch, smell, and taste. Psychologists have also found that learning occurs most rapidly when information is received through more than one sense. [Figure 2-5]
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Figure 2-5. Most learning occurs through sight, but the combination of sight and hearing accounts for about 88 percent of all perception.




Perception involves more than the reception of stimuli from the five senses; it also involves a person giving meaning to sensations. People base their actions on the way they believe things to be. The experienced AMT, for example, perceives an engine malfunction quite differently than does an inexperienced student. This occurs because the beginning aviation student is overwhelmed by stimuli and often focuses on meaningless things, thus missing key information. It is important for the instructor to direct trainee’s perceptions initially so that the student detects and perceives relevant information.

 Real meaning comes only from within a person, even though the perceptions, which evoke these meanings, result from external stimuli. The meanings, which are derived from perceptions, are influenced not only by the individual’s experience, but also by many other factors. Knowledge of the factors that affect the perceptual process is very important to the aviation instructor because perceptions are the basis of all learning.


Factors That Affect Perception

Both internal and external factors affect an individual’s ability to perceive:



	Physical organism

	Goals and values

	Self-concept

	Time and opportunity

	Element of threat




Physical Organism

The physical organism provides individuals with the perceptual apparatus for sensing the world around them. Pilots, for example, must be able to see, hear, feel, and respond adequately while they are in the air.




Goals and Values

Perceptions depend on one’s values and goals. Every experience and sensation, which is funneled into one’s central nervous system, is colored by the individual’s own beliefs and value structures. Spectators at a ball game may see an infraction or foul differently depending on which team they support. The values of the student are important for the instructor to know, because this knowledge assists in predicting how the student interprets experiences and instructions.

 Goals are also a product of one’s value structure. Things that are more highly valued and cherished are pursued; those accorded less value and importance are not sought after.




Self-Concept

Self-concept is a powerful determinant in learning. A student’s self-image, described in such terms as “confident” or “insecure,” has a great influence on the total perceptual process. If a student’s experiences tend to support a favorable self-image, the student tends to remain receptive to subsequent experiences. If a student has negative experiences, which tend to contradict self-concept, there is a tendency to reject additional training.

 A negative self-concept inhibits the perceptual processes by introducing psychological barriers, which tend to keep the student from perceiving. They may also inhibit the ability to properly implement what is perceived. That is, self-concept affects the ability to actually perform or do things unfavorably. Students who view themselves positively, on the other hand, are less defensive and more receptive to new experiences, instructions, and demonstrations.




Time and Opportunity

It takes time and opportunity to perceive. Learning some things depends on other perceptions, which have preceded these learnings, and on the availability of time to sense and relate these new things to the earlier perceptions. Thus, proper sequence and time are necessary.

 A student could probably stall an aircraft on the first attempt, regardless of previous experience. Stalls cannot really be learned, however, unless some experience in normal flight has been acquired. Even with such experience, time and practice are needed to relate the new sensations and experiences associated with stalls in order to develop a perception of the stall. In general, lengthening an experience and increasing its frequency are the most obvious ways to speed up learning, although this is not always effective. Many factors, in in addition to the length and frequency of training periods, affect the rate of learning. The effectiveness of the use of a properly planned training syllabus is proportional to the consideration it gives to the time and opportunity factor in perception.




Element of Threat

The element of threat does not promote effective learning. In fact, fear adversely affects perception by narrowing the perceptual field. Confronted with threat, students tend to limit their attention to the threatening object or condition. The field of vision is reduced, for example, when an individual is frightened and all the perceptual faculties are focused on the thing that has generated fear.

 Flight instruction provides many clear examples of this. During the initial practice of steep turns, Beverly may focus her attention on the altimeter and completely disregard outside visual references. Anything Bill does that is interpreted as threatening makes Beverly less able to accept the experience Bill is trying to provide. It adversely affects all her physical, emotional, and mental faculties.

 Learning is a psychological process, not necessarily a logical one. Trying to frighten a student through threats of unsatisfactory reports or reprisals may seem logical, but is not effective psychologically. The effective instructor organizes teaching to fit the psychological needs of the student. If a situation seems overwhelming, the student feels unable to handle all of the factors involved; a threat exists. As long as the student feels capable of coping with a situation, each new experience is viewed as a challenge.

 A good instructor recognizes that behavior is directly influenced by the way a student perceives, and perception is affected by all of these factors. Therefore, it is important for the instructor to facilitate the learning process by avoiding any actions which may inhibit or prevent the attainment of teaching goals. Teaching is consistently effective only when those factors that influence perception are recognized and taken into account.








Insight

Insight involves the grouping of perceptions into meaningful wholes. Creating insight is one of the instructor’s major responsibilities. To ensure that this occurs, it is essential to keep each student constantly receptive to new experiences and to help the student understand how each piece relates to all other pieces of the total pattern of the task to be learned.

 For example, during straight-and-level flight in an aircraft with a fixed-pitch propeller, the revolutions per minute (rpm) increase when the throttle is opened and decrease when it is closed. On the other hand, rpm changes can also result from changes in aircraft pitch attitude without changes in power setting. Obviously, engine speed, power setting, airspeed, and aircraft attitude are all related.

 True learning requires an understanding of how each factor may affect all of the others and, at the same time, knowledge of how a change in any one of them may affect all of the others. This mental relating and grouping of associated perceptions is called insight.

 Insight almost always occurs eventually, whether or not instruction is provided. For this reason, it is possible for a person to become an electrician by trial and error, just as one may become a lawyer by reading law. Instruction, however, speeds this learning process by teaching the relationship of perceptions as they occur, thus promoting the development of the student’s insight.

 As perceptions increase in number, the student develops insight by assembling them into larger blocks of learning. As a result, learning becomes more meaningful and more permanent. Forgetting is less of a problem when there are more anchor points for tying insights together. It is a major responsibility of the instructor to organize demonstrations and explanations, and to direct practice so that the student has better opportunities to understand the interrelationship of the many kinds of experiences that have been perceived. Pointing out the relationships as they occur, providing a secure and nonthreatening environment in which to learn, and helping the student acquire and maintain a favorable self-concept are key steps in fostering the development of insight.




Acquiring Knowledge

Part of an aviation instructor’s job is helping students acquire knowledge. In this context, knowledge refers to information that humans are consciously aware of and can articulate. For example, knowledge of the fuel capacity of a particular aircraft, understanding how an internal combustion engine works, and the ability to determine the weight and balance of an aircraft are examples of knowledge.

 Figure 2-6 shows the three phases of knowledge, a progression of how students acquire knowledge. Some practical considerations about learning new knowledge and instructor actions that help students acquire knowledge are summarized.


Memorization

A student’s first attempt to acquire knowledge about a new topic amounts to memorizing facts about steps in a procedure. For example, when Beverly is learning to use an altimeter, she may have memorized that the knob on the instrument is used to dial the current barometric pressure and that this number must be obtained from the recorded broadcast and set prior to flight.

 Memorizing facts and steps has an advantage: it allows students to get started quickly. For example, as soon as Beverly memorizes the purpose of the knob on the altimeter and the procedure for obtaining the current barometric pressure, she is able to properly configure the instrument for flight.

 The limitations of memorization become apparent when a student is asked to solve a problem or provide an explanation of something that is not covered by the newly acquired knowledge. For example, when asked whether she would rather have the altimeter mistakenly set too high or too low when flying in mountainous terrain, Beverly may not have an answer.
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Figure 2-6. A student acquires knowledge through memorization, understanding, and application.







Understanding

A more experienced pilot can answer the altimeter question because she or he understands the ramifications of the question. Understanding, or the ability to notice similarities and make associations between the facts and procedural steps learned, is an important next stage in the knowledge acquisition process. At this stage, the learner begins to organize knowledge in useful ways and a collection of memorized facts gives way to understanding.

 Understanding develops when students begin to organize known facts and steps into coherent groups that come together to form an understanding of how a thing or a process works. For example, after learning to adjust the mixture control in cruise flight ,Beverly learns that combustion requires a certain mixture of fuel and air, and that air becomes less dense as altitude increases.

 Combining these two ideas, she now understands the purpose of the mixture control is to keep these two quantities in balance as the aircraft changes altitude. “Mental model” or self-explanation is often used to refer to an organized collection of ideas that forms a learner’s understanding of a thing or process.

 The advantages of possessing this type of understanding include the following:



	The learner is no longer limited to answering questions that match the memorized facts. For example, armed with the understanding of the mixture control, Beverly may now be able to produce answers to more challenging questions, such as what would happen if the mixture were set too rich or too lean.

	Learners who understand a process have an easier time mastering variations of the processes, such as unfamiliar aircraft, new avionics systems, and unfamiliar airport procedures.

	Understanding shared between people allows them to communicate more efficiently. For example, an experienced pilot might mention to an experienced mechanic that a magneto ran a bit rough during an engine run-up. This brief communication triggers access to a wealth of knowledge in the mind of the mechanic who instantly knows what must be done.

	Learners who understand the purpose behind procedure steps are better able to remember the procedure steps later, or reconstruct them when they are forgotten.



Mental models evolve as learners take in new information. For example, Bill could ask Beverly why flying with an an inappropriate mixture setting is bad. A learner whose understanding includes knowledge about spark plugs and carbon deposits might answer correctly. If this same learner’s understanding later extends to include knowledge about thermal efficiency and the stoichiometric equation for the combustion of gasoline, the explanations are likely to become much more sophisticated. No individual’s understanding of anything is ever “complete.”




Concept Learning

Concept learning is based on the assumption that humans tend to group objects, events, ideas, people, etc., that share one or more major attributes that set them apart. It also involves discrimination between types of things or ideas inside or outside of a concept set. By grouping information into concepts, humans reduce the complexities of life and create manageable categories. Although many theories about concept learning exist, categorization has always been a central aspect.

 Concept learning enhances student understanding when students formulate generalized concepts from particular facts or steps. Generalized concepts are more powerful than facts because instead of literally describing one thing, they describe many things at once.

 For example, a new flight student who sees several examples of weight-shift control (WSC) aircraft may formulate a category for WSC aircraft based on the wing, which is large and fabric covered. The power of the category becomes obvious when the student sees a sport plane. Because of the similar wing, he or she immediately categorizes it as an ultra light and ascribes many of the properties of ultra light aircraft to the sport plane. In this way, the student has used a generalized concept to begin understanding something new.

 Most learners exhibit a natural tendency to categorize and become adept at recognizing members of most any category they create. If something is encountered that does not fit into a category, these learners formulate a new category or revise the definitions of existing categories. In the above example, the student eventually must revise the category of ultra light to light-sport aircraft which encompasses both types of aircraft. Therefore, an important part of the learning process is continual revision of the categories used when learners encounter new things or exceptions to things previously catalogued.

 Another type of generalization is a schema (the cognitive framework that helps people organize and interpret information). Schemas can be revised by any new information and are useful because they allow people to take shortcuts in interpreting a vast amount of information.

 Humans form schemas when they notice reoccurring patterns in things frequently observed or done. Schemas help learners interpret things they observe by priming them to expect certain elements that match the schema. For example, schemas demonstrate why an experienced pilot is able to listen to and read back a lengthy departure clearance issued by air traffic control (ATC). Beginning flight students often remember the controller’s use of the words “the” and “and” and fail to note more important words that describe assigned altitudes or radio frequencies. The experienced pilot is successful because he or she possesses a schema for this type of event and knows in advance that the clearance contains five key pieces of information. While listening to the clearance, the pilot anticipates and is primed to capture those five things.

 Similarly, students create schemas for preflight inspection procedures and procedures required to operate advanced flight deck systems such as autopilots or multifunction displays. As with categories, humans continuously learn new schemas and revise old ones to accommodate new things as they continue to learn. While schemas help humans deal with information, they can also make it difficult to retain new information that does not conform to established schemas.






Thorndike and the Laws of Learning

One of the pioneers of educational psychology, E.L. Thorndike formulated three laws of learning in the early 20th century. [Figure 2-7] These laws are universally accepted and apply to all kinds of learning: the law of readiness, the law of exercise, and the law of effect. Since Thorndike set down his laws, three more have been added: the law of primacy, the law of intensity, and the law of recency.


[image: e9781602397774_i0013.jpg]

Figure 2-7. E. L. Thorndike (1874-1949).





Readiness

The basic needs of the learner must be satisfied before he or she is ready or capable of learning (see Chapter 1, Human Behavior). The instructor can do little to motivate the learner if these needs have not been met. This means the learner must want to learn the task being presented and must possess the requisite knowledge and skill. In SBT, the instructor attempts to make the task as meaningful as possible and to keep it within the learner’s capabilities.

 Students best acquire new knowledge when they see a clear reason for doing so, often show a strong interest in learning what they believe they need to know next, and tend to set aside things for which they see no immediate need. For example, beginning flight students commonly ignore the flight instructor’s suggestion to use the trim control. These students believe the control yoke is an adequate way to to manipulate the aircraft’s control surfaces. Later in training, when they must divert their attention away from the controls to other tasks, they realize the importance of trim.

 Instructors can take two steps to keep their students in a state of readiness to learn. First, instructors should communicate a clear set of learning objectives to the student and relate each new topic to those objectives. Second, instructors should introduce topics in a logical order and leave students with a need to learn the next topic. The development and use of a well-designed curriculum accomplish this goal.

 Readiness to learn also involves what is called the “teachable moment” or a moment of educational opportunity when a person is particularly responsive to being taught something. One of the most important skills to develop as an instructor is the ability to recognize and capitalize on “teachable moments” in aviation training. An instructor can find or create teachable moments in flight training activity: pattern work, air work in the local practice area, cross-country, flight review, or instrument proficiency check.

 Teachable moments present opportunities to convey information in a way that is relevant, effective, and memorable to the student. They occur when a learner can clearly see how specific information or skills can be used in the real world.

 For example, while on final approach several deer cross the runway. Bill capitalizes on this teachable moment to stress the importance of always being ready to perform a go-around.




Effect

All learning involves the formation of connections and connections are strengthened or weakened according to the law of effect. Responses to a situation that are followed by satisfaction are strengthened; responses followed by discomfort are weakened, either strengthening or weakening the connection of learning. Thus, learning is strengthened when accompanied by a pleasant or satisfying feeling, and weakened when associated with an unpleasant feeling. Experiences that produce feelings of defeat, frustration, anger, confusion, or futility are unpleasant for the student. For example, if Bill teaches landings to Beverly during the first flight, she is likely to feel inferior and be frustrated, which weakens the learning connection.

 The learner needs to have success in order to have more success in the future. It is important for the instructor to create situations designed to promote success. Positive training experiences are more apt to lead to success and motivate the learner, while negative training experiences might stimulate forgetfulness or avoidance. When presented correctly, SBT provides immediate positive experiences in terms of real world applications.

 To keep learning pleasant and to maintain student motivation, an instructor should make positive comments about the student’s progress before discussing areas that need improving. Flight instructors have an opportunity to do this during the flight debriefing .For example ,Bill praises Beverly on her aircraft control during all phases of flight, but offers constructive comments on how to better maintain the runway centerline during landings.




Exercise

Connections are strengthened with practice and weakened when practice is discontinued, which reflects the adage “use it or lose it.” The learner needs to practice what has been learned in order to understand and remember the learning. Practice strengthens the learning connection; disuse weakens it. Exercise is most meaningful and effective when a skill is learned within the context of a real world application.




Primacy

Primacy, the state of being first, often creates a strong, almost unshakable impression and underlies the reason an instructor must teach correctly the first time and the student must learn correctly the first time. For example, a maintenance student learns a faulty riveting technique. Now the instructor must correct the bad habit and reteach the correct technique. Relearning is more difficult than initial learning.

 Also, if the task is learned in isolation, it is not initially applied to the overall performance, or if it must be relearned, the process can be confusing and time consuming. The first experience should be positive, functional, and lay the foundation for all that is to follow.




Intensity

Immediate, exciting, or dramatic learning connected to a real situation teaches a learner more than a routine or boring experience. Real world applications (scenarios) that integrate procedures and tasks the learner is capable of learning make a vivid impression and he or she is least likely to forget the experience. For example, using realistic scenarios has been shown to be effective in the development of proficiency in flight maneuvers, tasks, and single-pilot resource management (SRM) skills.
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