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A COURSE IN TRAINING METHODS FOR PILOT INSTRUCTORS

I. ORGANIZATION OF THE COURSE IN TRAINING METHODS
FOR PILOT INSTRUCTORS ,

Early practices in pilot training. The Wright brothers taught themselves
to fly.2 So did many other pioneers in aviation. They resorted to self-
instruction for twe very good reasons: 1, there were no flight instructors;
2, the frail underpowered craft of the early days of aviation could not carry
both student and instructor.

It was quickly recognized that self-instruction in flying represented a
hazsrdous type of self-education. With the development of two-place planes,
steps were taken to prowide flight training. Airplane manufacturers established
flight schools for the instruction of potentiel purchasers of aircraft, in much
the same way as the automobile industry, in its early days, provided instruction
to those who bought its product. To these were added training centers con-
ducted by flight operators who foresaw the possibilities of the new industry.

In generel, flight instruction was largely unregulated, and the guality
of instruction varied tremendously, ranging from that given in "Approved
Schools? which met certain minimum requirements, established by the Bureau of
Air Commerce of the Department of Commerce, to random and illicit training
given by unlicensed instructors in unlicensed planes. Most training operaticms
involved merely a licensed pilot instructor who owned two or three planes and
hired one or two licensed instructors {often on a part-time basis) to assist 4n
instruction and to carry passengers on trial or sight-seeing flights. There
was 1little in the way of formal requirements with respect to the number of hours
to be spent in flight instruction; the maneuvers to be learned; the sequence of
maneuvers to be used in tra%ning; and the standards of proficiency to be achieved.

With the initiation of the Civilian Pilot Training Program (now War Train-
ing Service) in 1939, a major contribution to flight instruction was made through
the elaboration and standardization of the reguirements for various types of .
licenses and of ingtructional content to be used in training pilots for each
type of license. This was accomplished, in large part, through the detailed
specification of the hours to be spent in each stage of flightt training, the
meneuvers to be practiced, and the seguence of maneuvers; through the descrip-
tion of how each maneuver was to be performed; and through the formulation of
standards of proficiency to he attained during stated intervals of instruction
combined with procedures for assessing such proficiency. To these have recently

1 Prepared by Morris S. Viteles, University of Pennsylvania, Chairman,
Committes on Selection and Training of Alrcraft Pilots.

2 ' .
The first three paragraphs of this report are adapted from a paper by
E. L. Kelly, Evaluation of present flight training methods. (Unpublished
chapter of proposed text in Aviation Psychology.)
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gen wded improved materials for instruction in the forn of Patterd for in-

structors and Fundsmentals of Basic Flight Meneuvergd for use by students. The
original forme of both these sids were prepsred by E. L. Kelly, through the
National Research Council Committes on Selection and Training of Aircraft
Pilots, on the basis of an experimental analysis of actual flight instruction
with the aid of air-to-ground recording.5

Skill in flying vs. skill in teaching others to fly. While such impor-
tant changes were made, the actual administration of flight lnstruction never-

theless remained, for the most part, in the hands of persons with interest and
experience in flying but little or no experience with megthods of training.sd

In spite of the major contribution of the Cilvil Aeronautics Administration and
allied groups in the direction of standardizing and improving course content,
there persisted the poinit of view that amy pilot supplied with the program and
materials of instruction could teach others to fly. In other words, there
remained the belief -- to be found also in other industries, and even to some
extent in higher institutions of learning —- that teaching others 1s a matter
of a "sixth® sense; an "intuitive faculty® which defies explanation; a "hunch," -
appearing spontaneously in the teaching situation, that tells what is the right
thing to do at the right time in training others.

Inauguration of the War Traiming Service course in trainipg methods.
Recently, however, there has developed a growing recognition by the War Train-
ing Service {and also by the armed services) of the basic fact that a man may
be gble to fly well, and still be ungualified to teach others how to fly --
that efforts must be made to develop teaching sklll as a necessary accompani-
ment to skill in flying among those who are given responsibility for training
flying personnel.

In the War Training Service program the recognition of this fact has re-
sulted in the introduction of a 30-hour course in the Theory and Techniques
of Flight Instruction as a basic unit in the Controlled Secondery Instructor
Course, administered by the War Training Service at seven training centers
throughout the country. This 30-hour course 1s & part of the 102-hour ground
course for instructor trainees, and is supplemented by provisions for super-
vised practice teaching and "applicatory exercises" in an 18-hour ground course
in flight instruction given by the Flight Contractor.

Patter for elemsntary flight maneuvers. Civil Aeronautics Bulletin No., 31,
February 1943. Washington, D. C.: The United States Government Printing
Office, 1943. (Adapted from: PATTER: Basic flight maneuvers for Civilian
Pilot Training. (1lst ed.) Washington, D. C.: C.A.A. Division of Research,
1942. This version was prepared by E. Lowell Kelly and staff at Purdue
University.)

Fundamentals of elementary flight maneuvers. Civil Aeronmautics Bulletin
No. 32, February 1943. Washington, D. C.: The United States Government
Printing Office, 1943. (Adapted from: Fundamentals ¢f basic flight maneu-
vers for Civilian Pilot Training. (Supplementaery student material). (lst
ed.) Washington, D. C.: C.A.A. Division of Research, 1942. This version
was prepared by E. Lowell Kelly and staff at Purdue University.)

o Kelly, E. L. §pecial problems and aids in flight instruction. (Unpublished
chapter of proposed text in Aviation Psychology.)

3
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The Nationsl Research Council Committee en Selection and Training of e
Aircraft Pilots was requested to assume the responsibility for preparing the: - e
contents and procedures of the 30-hour course in training methods and to ad- = --.:
minister the course to seven methods-instructors,® who were then-assigned to T
the secondary instructor training centers, to teach the course to instructor-
trainees. The course, as finally developed and given to methods-instructors
at a 10-day Institute conducted in April 1943 at the University of Minnesota
by Committee personnel, included 10 unit lesson plans, each covering from
1 to 7 hours of instruction. The plans and demcnstration material for each
lesson, as well as supplementary materials, were embodied in a manual entitled o
Lesson Plang for Training Methods Unit of the C.A.A.-W.T.3. Secondary Instruc- L
tor Course.’ This manusl was supplied to each of the methods-instructors to-
gether with an Imstructor’s Kit containing the records, films, and other
materials to be used by them in conducting the course at secondary instructor
training centers. -

Rationale of the course. The course represents an application to flight
instruction of the outcomes of educational and industrial resesrch on the
learning and teaching processes, and of the results of findings from pilot
treining research conducted by the Committee on Selection and Training of Air-
craft Pilots. It undertakes to achieve an integration and organizetion of
these established principles and research findings in such & maoner as to
furnish practical and effective guidance to instructors. This is done without
reference to academic "psychology"; with an absolute minimum of technical
terminology; and with repeated and specific reference to the flight situation.

Of particular interest in the construction of unit lesson plans is the
use of the results of research sponsored by the Committee since 1933 with
funds provided by the Clvil Aeronautics Administration. Many of the supple-
mentary reference materials and the training aids were taken directly from
Committee investigations. Equipment and results developed in selection and
training studies; in investigations of tension, fatigue, airsickness, person-
ality, and coordination; and developments in technigues of standardized in-
struction represent the basic content of the unit lesson plans and reference
materials of the training methods course. '

The men who are studying to be instructors are referred to as instructor-
trainees. The seven men who conduct the course in the Theory and Techniques
of Flight Instruction at pilot instructor training centers are referred to
as methods-instructors. '

Civil Aeronautics Administration War Training Service Lesson Flans for Train-
ing Methods Unit. Issued by the National Research Council Gommittee on
Selection and Training of Aircraft Pilots in cooperation with the Division

of Research of the Civil Aeronautics Administration.




B T
& -
7

¥

UL IR

I
-

-
L

-y fi‘q» 'g_; - - . x

R AR UL 5

.- . #h# wmit lesson plane are listed on Chert I and pressnited in deteil on
peges 1-107. A few 1liustrationa may serve to indicate the manner in which
basie psycholegical principles and the cutcomes of research sponsored by the
Committee on Selection and Tralmning of Ajrcraft Pllots have besn integrated
with the problems of flight training to produce this course imn training methods
for pilot instructors.

The significance of practicing only correct methods of piloting. A basic
principle of efficient learning is that the trainee must be taught and must
practice only correct methods of work. The significance of this principle,
and the manner in which it is frequently viclated, can be illustrated from the
experience of one of the authors® in learning to run a street car as a pre-
liminary to the development of an improved program of selecting and training
motormen. The customery pattern of training, at the time the analysis was
made, was to gend the apprentice out with a different motorman each day for a
period of 10 days. It became quickly spparent that each of the motormen under
whom the apprentice took training had his special "tricks," that is, individual
ways of manipulating the controller and air-brake handles. For handling the
air-brske, for example, one motorman recommended taking "long bites" of air,
another; "short bites." One man employed one technigue, invelving one series

- of muscular actions for closing the door and starting the car simultaneously;

another had a second method, involving enother, almost antagonistic series of
muscular responses. The total effect was to creaste interference in habit
formation -- a condition which retards the development of skiYl, lengthens
the training periods, and promotes an uncertainty of response which contimues
after the close of the training period.

In flight instruction, too, each instructor has his own particular way of
explaining and performing e maneuver, and the nature of instruction given to
groups of student pilots varies with the characteristics and habits of instruc-
tors. This has been adequately demonstrated in recordings, by E. L. Kelly,®
of instruction as given in the plane, samples of which are included in the
Instructor's Kit. By reference to these recordings of flight instruction,
by the use of motion pictures of flight performance,lO and by teaching instruc-
tor-trainees how to use the standard PATTER and Fundamentals of Basic Flight
Maneuvers it has been possible to emphasize the importance of uniform instruc-
tion in the development of pilet skill and to point out how such uniformity
-can be attained. In Unit Lesson Plan II and throughout the other unit lesson
‘plans there are references and applicatory exercises which show how the in-
structor may place into operation the basic principle that the trainee must
be taught and must practice only the acceptable method of performing maneuvers..

8 Viteles, M. 8. Science of work. New York: W. W. Norton and Company, 1934.

9 The method of recording is described in: Kelly, E. L. The flight ingtruc-
tor's vocabulary. Washington, D. C.: C.A.A. Division of Research, Report
No: 20, September 1943. '

lpFrepared and analyzed by the authors on the basis of procedures developed

by Viteles and Thompson. See Viteles, M. S. & Thompson, A. S. The use
of standard flights and motion photographs in the anslysis of aircraft

. pilot performance. Waghington, D. C.: C.A.A. Division of Research, Report
No. 15, Mgy 1943.
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Directed Learning
‘How Trainees Learn
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Steps in Teaching a Trainee to Fly
Finding out How the Trainee is Progressing
Checking Flight Instructor Practices

Summary of the Course
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Characteristics of the learning procesg. Laboratery and industriasl studies
have revealed certain characteristics of the learning process which should be
understood by the instructor in order that his instruction may be most effective.
Almost every experiment involving the learning process has demonstrated that 'in
the acquisition of bodily skills, particularly of a complicated nature, there
are certain periods {called "plateaus")} during which apparently nc progress in
learning is made by the pupil. The discussion of How Trainees Learn, in Unit
Lesson Plan III of the Training Methods Coursé, brings this fact to the atten-
tion of pilot instructors and lays the basis for a more sympathetic understand-
ing and effective approach during the "plateau stage" of learning —- a time
when an instructor who is unaware of the mormal progress of learning may be in-
clined to guestion the intelligence of a trsinee, to criticize him for inapti-
tude, or to condemn him for obstinacy in refusing to learn.

The effect of "praise™ and "reproof™ and of "knowledge of results." Another
example of the application of well-established principles of learning in flight
ingtruction is to be found in the discussion of “reproof* and Ypraise® and of
Bimowledge of results? in stimulating trainees to good performance. At first
glance, a study by Hurlockll frequently referred to in the literature on the
pPsychology of learning, might seem to be of only academic interest to practical
pilot instructors. In this experiment school children were required to prac-
tice arithmetical computations. Three groups of children worked together in a
single room. Those in one group all received praise at the beginning of each
session; those in the second group were all reproved for their failure to meke
progress; those in the third group were completely ignored. Almost uniformly
the students who were praised improved at a much faster rate than those who were
reproved, while those who were ignored remained consistently at a lower level
in their performance of simple arithmetical computatiohs.

An analysis of reports by student pilots shows thaet the mosat consistent
céomplaint of practically all student pilots is that the instructor is extremely
reticent in offering praise or encouragement, while there is an almost uniform
tendency to "bawl out® the student for his faults.l? The discussion of experi-
ments such as those conducted by Hurlock, and also of studies showing the ad-
vantages accruing from keeping students informed of their progress, as included
in Unit Lesson Plan V, Keeping the Trainee Interested, provides pilot instruc-
tors with a background of knowledge and specific referepces to methods which
can be extremely. helpful in improving the quality of training.

Need for a systematic approach. Apart from the content of msterials of
instruction is the need for systematizing the instructor's approach in handling
every unit or every pericd of instruction. The common tendency, especially
among those who have no training in educational methods, is to let the periecd
of instruction takeé care of 1tself. Studies by Kellyl® have indicated that
frequently the first words of an instructer at the beginning of a flight lessen .
were, "Well, what did we do the last time?" This would seem to indicate that
many instructors have no well formulated plan to adapt their training methods
to the needs of particular trainees.

1 Hurlock, E. An evaluation of certain incentives used in school work.

Jd . educ. Pgychoi., 1925, 16, 145—159.“

12 Kelly, E. L. anluatiﬁn of present flight training methods. Op. cit.

1l

5 Kelly, E. L. §Specisl problems and aids in flight instructjon. Op. cit.
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Actually, good instruction begins long before the imstructor and trainee
get together. It begins with a Statement of Alms in which the instructor
clearly formulates for himself what he hopes to accomplish in the lesson.
There follows a period of careful Pregparation, in which the material to be
taught is carefully reviewed, and the time distribution for topics to be dis-
cussed during the perdlods of ground and alr instruction is planned in advence:
This is followed by an organized Presentation, Directed Try-out, Supervised

Practice, an integrated Review of what has been done, and & careful Evaluation

of student accomplishment.

The experience of the War Manpower Commission in the operation of a
Training-Within-Industry programl4 has demonstrated that the application of
these simple steps of the lesson plan by foremen responsible for training
produces enormous results in the way of increased production and of improved
quality of work on the part of new and up-graded employees. Flight instruc-
tors, too, must comprehend the importance of these steps which have been out-
lined with specific reference to flight instruction in Unit Lesson Plan VII,
Steps in Teaching a Trainee How to Fly, and in Unit Lesson Plan VIII, Finding

out How the Trainee is Progressing. These lesson plans include applicatory

exarcises in which the instructor-trainees prepere generalized lesson plans

for maneuvers. They also consider the use of wvarious methods of evaluating the
proficiency of trainees. Phonograph records of instructional procedures drawn
from experiments by Kellyl® are used as demonstrations, as well as motiom photo-
graphs of good and poor piloting performances.l6

Explaining in advance what is to be done. Throughout the course emphasis
is placed upon the use of Fundamentals of Basic Flight Maneuvers, originally
prepared by E. L. Kelly under the suspices of the Committee, and later pub-
lished as a bulletin by the Civil Aeronautics Administration.l? Experimental
end logical justification for this instrument is found in experiments such as
that conducted by Cox.,l8 an English investigator, who showed that even on a
simple assembly job it was possible to improve production by telling workers
in advance why the job was done in & particular way and why and how certain
tools were used. Employees given such directed instruction managed to achieve
in 40 trials a level of production which was reached only after 300 trials by
another group, matched for aptitude with the first group, which was simply
given an opportunity to practice the task in a routine way without such pre-
liminary instruction.

1% sopb ingtruction, a menual for shop supervigors and ingtructors.
Washington, D. C.: War Production Board. (For sale by Superintendent
of Documents.)

15 Kelly, E. L. The flight instructor's vocabulary. Op. cit.

16 Prepared and anelyzed by the authors on the basis of procedures developed

by Viteles and Thompson. See footnote 10.
17 Fundamentals of elementary flight maneuvers. 0Op. cit.

18 Coxy, J. W. Manual skill: Its organization and development. Cambridge:

The University Press, 1934. Pp. xx & 247.
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‘In Unit Lesson Plan IIj Directed Learning, (as well ag in Unit Lesson Plan
VI1, Steps in Teaching.e Trainee How to Fly), there is presented a discussion
of the effectiveness of directigg trainee practice, a procedurs which may well
be neglected by the instructor unless he is exposed to the kind of trzining and
becomes familiar with the type of material which have been included 1n the
training methods course., Practical examples of mistakes in flying technique
are presenied by means of motion photographs, and instructor-trainees are re-

quired toc outline the types of directed training they would suggest so that
these errors might be overcomea.

Signifieance of the course. On the shoulders of the pilot imsiructors of
thiz country has been placed an enormous responsibility. Each good instructor
multiplies himself a thousand-fold in serving the war effort. Each poor in-
structor adversely affectis to the same extent this enormous undertaking in
which we are involved. The course in treining methods for pilot instructors
provides gualified pilots with the facts and tools which they must have to be-
come¢ offective teachers. The course, in other words, is dedicated to the ob-
Jjective of helping imstructors of the War Training Service establish and main-
tain the highest possible standard of pilot training as their distinctive con-
tribution to the war effort.
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IT. ADMINISTRATION OF AN INSTITUTE FOR METHODS IHSTRUGTORS19

Location of the Training Methods Institute. As indicated earlier, the
course in training methods for pilot instructors was first given to methods-
instructors who were them assigned to give the course to instructor-trzinees
at seven centers engaged in training pilot instructors. The University of
Minnesota was selected as the locatijon for a Training Methods Institute to
which men from each C.A.A. region in the country were sent for special training
a9 instructors in the methods course. The University made avajilable facilities
for classroom work and cooperated to the fullest extent in all respects. The
course wag administered by R. ¥. Walker, Director of Training, Committee on
Selection and Training of Aircraft Pilots, with the aid of E. S. Ewart, Technical
Assistant.

, Purposes of the Training Methods Institute. The purposes of the Training
Methods Institute were two: First, it was considered necessary that the men who
were to teach the course be given an indoctrination as to its content, be given
insight into the background of its development, and be trained in the use of the
Instructor's Mamual and of the demonstration materials included in the Instruc-
tor's Kit. Second, and of egual importance, it was deemed essential that the
courge be given a try-out in the field, and be subjected to the criticism of a
nurber of men having extended experience in flight instruction, before being
~administered to some thousands of instructor-trainees.

Qualifications of Methods Instructors. The requirements established in
selecting men to attend this Institute and, following it, to teach the course
in the instructors' school in their regions, were as follows:

2. An instructor's license and a minimum of 50 hours of
experience as a flight instructor..

b. One year's teaching experience at the high school or
college level.

c. A minimum of one course in elemehtary psychology or one
education coursge during college training.

An analysis showed that all of the men finally selected as methods in-
structors had entered gviation after having specialized training in college
and in other professitnal fields. One man had been an electrical engineer;
another one held a law degree; a third was a research chemist; a fourth an
aeronsutical engineer; a fifth a college physics instructor; the remaining
two had been trained as teachers. They were well aware of the improvement

1
° FPrepaered by R. Y. Walker, Ohio State University, Director of Training,
Committee on Selection and Training of Aircraft Pilots.

2 . s s
0 This requirement was waived in only one case, where ons of the men selected

had not had teaching experience in high school or college but had had 1500
hours of flight instruction experience.
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'in flight training that hed taken place under the Civilian Pilot Training and

War Training Service programs and were equally aware of the improvements that
could yet be made in training methods.

Organization of Classrovom and Field Work at the Institute. The Chairmen
of the Committee on Selection and Training of Aircraft Pilots opened the Train-
ing Methods Institute with general introductory remarks, discussing the back-
ground of indusirial psychology and the application of industrial psychology to
flight training.?l After the first dey the thirty hours of the course were so
scheduled that &1l class work, ingsofar es possible, would be conducted in the
morning, leaving the afterncons free for field work. When conditions permitted,
the members atiending the Institute gained experience in the use of ingtruments
for evaluating flight performance by doing actual air work in a light training
plane furnished by the W.T.S. Supervisor for the Third C.A.A. Region.

The unit lesson plans from which the instructor-trainees were later to
teach at their schools were followed closely in terms of order of topics,<®
order of presentation, discussion, and time allotted to each topic. During
the Institute, lesson plans for maneuvers were prepared, instruments for
evaluating progress in flight training were used under actual flight conditione,
and all other projects were undertaken by the methods instructors which they

would later require their instructor-trainees to perform.

During the Institute the methods instructors prepared outlines of lesson
plans covering flight maneuvers. Men were selected from the class, one io
serve as the instructor and one to serve as a trainee. The individual szerving
as instructor then presented in sequential order to his trainee the successive
steps of a flight lesson following his lesson plan and using the correct termin-
ology for teaching a new maneuver to the trainee. Following this demonstration
all members of the class perticipated in a general review and criticism of the
lesson plan prepared by the instructor and his method of presenting the maneuver
to the trainee.

Methods for evaluating flight performance of a trainee were alsc prac-
ticed by the class. The rating devices used were the W.T.S. Flight Ingtructor's

’1 See Appendix C, Introductory Remarks, by M. S. Viteles, a reprint of open-
ing remarks by the Chairman of the Committee on Selecticn and Training of
Aircraft Pilots delivered before the War Training Service Institute on
Treining Methods in Mimmeapolis, Minnesota, April 1943.

22 ‘
With the exception that unit lesson plans on Steps in Teaching the Trainee

How to Fly snd Finding out How the Trainee iz Progressing were teken up
first, in order that air work in connection with these units could be done
during the time of the Institute, making allowances for baed flying conditions.
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Recomhendation Form 542A,25 end the Jhio Stata,Flightg;nvento:1.24 Mathods-

Instructors were paired and flight schedules arranged so that one individusl - ji

could serve as a trainee while the other served as observer. A short experi-
mental flight of six maneuvers was set up to be used for checking flight eval-
uation methods. Each person serving as a trainee wes asked to insert into
each maneuver of his experimental flight two errors commonly made by beginning
trainees, taking care that the exact nature of the errors was not known by the
observer beforehand.

Each person serving as trainee®® then made two successive flights so that
the observer would be able to use the two different aids for evaluating flight
performance. The observer was instiucted to mark, all errors noticed during
the experimental flight on-the partitular evaludtion form he was using. Follow-
ing completion of these two f£lights the trainee and the observer then exchanged
positions and made two additional flights, the fdrmer observer now serving as
trainee and the former trainee now serving as obBerver. Upon completion of
all the experimental flights a comparison was then made between the errors
noted by the observer and the errors intentlonally made by the individusl
serving as trainee.

Revision of unit lesson plans. One important objective of the Training
Methods Institute was to revise the unit lesson plang in the light of the ex-
perience gained in this first presentation of the materisl to the methods-
instructors. Ta this end, complete stenotype notes were taken of the class
présentations and discussions. Furthermore, methods-instructors were encour-
aged to offer suggestions for the improvement of the course. At the end of

L

each day the staff members at the Institute reviewed the outline of the material . ..

which had been presented during that day, preparing a list of revision pré-
posed by the methods-instructors or by themselves. These suggestions were sent
to the other members of the Committee staff, at the University of Pennsylvania,
who made use of these suggestions and of the stenotype notes in preparing the .
first revision of the unit lesson plans for immediate use in the field. It is
this first revision which is presented in the present report.®8 ‘

5 '
Flight Instructor!s Recommendation or Pilot Flight Test Report. Form ACA-
342A. Washington, D. C.: Civil Aeronautics Administration, 1942.

4 See: Manual for the administration of the "Ohio State Flight Inventory.m
(1st ed.) Washington, D.C.: C. A. A. Division of Research, March 1943.
(Draft version, unreleased.)

5 Editor's Note: It is, of course, recognized that optimal results in train-
ing pilot instructors require that instructor-trainees practice instruction
on student pilets. It is hoped that existing C.A.A. regulations can be
modified to make this possible.

2 .
6 It is recognized that further revision may be desirable, especially as new

research findings and suggestions from ingtructors in the fisld are available. .

R LT
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Eveluation of the Institute by the methods-imstructors. Those attending
P the Institute recognized the similarity in problems of lesrning existing in
z the simple laboratory demonstration and in the flight situation. The dis-
T cussion of psychological problems that an instructor encounters while teaching
z trainees elicited considerable interest and response from the methods-instruc-
) _ tors. They were generally aware, for example, of the problems of motivation
and emotional stability existing in flight training, but had not given any
systematic consideration to such problems.

v Demonstration material, such as the phonograph records and motion-picture
Fa films included in the Instructor's Kit, brought out very clearly particular
LT -points emphasized in the outline and "pointed-up" the specific problems in a
fashion that was readily recognized by all those attending.

Practice work in the preparation of a flight lesson was a new experience
to most of those attending the Imstitute. The common procedure in the field
of going up for a flight lesson with no preparation on the part of the instruc-
tor has been a more or less accepted procedure as observed by those in attend- -
ance at the Institute.

Methods for evaluating flight performance received favorable attention .

- and eliclted considerable discussion on the part of the experienced flight
Instructors attending the Methods Training Institute. The majority of them
felt that among the most difficult problems for the beginning instructor are
the recognition of errors in flight performance and the adequate evaluation
both of specific aspects of performance and of over-all flight psrformance.
The use of an evaluating instrument such as the W.T.S. Form 342A or the Qhio
State Flight Inventory as a teaching aid was considered by those attending the
Institute to have significant value. The recommendation and method embodied
in Unit Lesson Plan IX for a periodic check-up by the instructor on his teach-
ing practices were also enthusiastically received. The methods-instructors
seemed well aware of the fact that teaching elementary students to fly can be-
come a very boring task with a resultant deterioration in the flight instruec-

) tor's teaching method, and quickly recognized that a periodic self-audit is

% necessary for any instructor who hopes to maintain good standards of teaching.

[T

QOperation of the course in the field. The methods-instructors were as-
signed by the War Training Service to the following schools, at which the
Controlled: Secondary Instructor Course was centersd. Imstruction in training
methods 1s now belng given by the methods-instructors to successive classes
“of instructor-trainees at each of these centers.

- . Pathfinder Flying Service, Carson City, Nevada
- Chanute Junior College, Chanute, Kansas

T University of Minnesota, Minneapolis, Minnesota
Portland Flying Service, Prineville, Oregon
Hardin Junior Ccllege, Wichita Falls, Texas
Denville Military School, Danville, Virginia

In severel cases, methods-instructors are also teaching the 1B-hour ground
course pn flight instruction required of the cemtractor. In such instances

u:sf.‘ e
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the 18-hour course provides time for "practice teaching" the instructor-trainees:
who place into actual operation the course material in preparation of lesson
plans, instructional methods, and evalumtion methods.

If the effect of the Institute on the future of flight instruction can be
.judged by the response of those attending, there is no question but that it will
result in improvements in practices followed in training pilots. It is hoped
that the start that has been made in this line can be fellowed up as new or
improved techniques are developed as the result of further research by the Com-
mittee on Selection and Training of Aircraft Pilots and by other groups.

III. UNIT LESSON PLANS OF THE COURSE IN TRAINING METHODS
FOR PILOT INSTRUCTORS

Unit Lesson Plans. In the followlng pages are the Unit Lesson Plans
First Revieion, exactly as they are included in the Instructor's Manual. 27 1n
the field certain modifications of or deviations from these lesscn plens are
necessary in order to comply with the training schedule in a given center. In .
general, however, the methods-instructors have been directed to follow the
6utline as closely as possible.

The reference materials celled for in the various Unit Lesson Plans, and
jncluded in the Instructor's Manual, are listed in Appendix A. These materials
were presented as an Appendix to the lesson plans and assembled according to
the unit lessons with which they were to be used. It will be noted that the
entire get of these reference materials is not presented in this report. How-
ever, a number of representative ltems have been included as exhibits, in
Appendix C, including primarily those materials which cannot readily be obtained
from other sources or which are not slready published in other reports.

As a further aid to presentation and demonstration in the classroom, an
Instructor's Kit was prepared to supplement the reference materials given in
the Instructor's Manual and the information given in the Unit Lesson Plans
themselves. A list of the materials included in this Kit is presented in
Appendix B. These materials included items which could not be conveniently in-
gerted in the Instructor's Manual (such as phonograph records), certain
materials which had complete and separate publication elsewhere (e.g., C.A.A.
Bulletins), and certain mechanical training aids (e.g., aero-trainer).

The bibliography and sources of all references and materials appearing
in the Instructor's Manual and the Kit are also presented in the Appendix.

’

27 '
In the Instructor's Manusl, sheets headed "NOTES" were inserted between suc-

cessive sheets of each Unit Lesson Plan for the instruector's convenience in
noting certain points which he wished to bring out in connection with sec-
tions of the printed cutline. These_sheets have been omitted in this report.
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INTRODUCTION

- Unit Lesson Plan I (First Hour) .

I. AIMS OF LESSON '
A. To establish initial contacts and repport with the class.-
B. To indicate the nsed for an instructor-training course. ) e

C. To explain the objectives and present an over-zll view of the
course.

II. MATERIALS .

. Phonograph.
Phonograph Record 1, Selections A and B.
[ copy for each InstructerTralnee of "25 Opinions on Fllght
Instruction" adapited from the U. 5. Navy form.

Reference materials (in notebook):

"J."S. Navy Opinions on Flight Instruction.”

*25 Opinions on Flight Instruction.n

"Patter for Elementary Flight Maneuvers.” -
"Fundamentals- of Elementary Flight Maneuvers."

"The Story Behind the Patter.®

"The Flight Instructor!'s Vocabulary."

Transcript of Phonograph Record 1, Selections A and B.

"Sample Student Comments.!

"Introductory Remarks" at opening session of the Institute —~
at Minnespolis.

0000000060

I1I. PREPARATION

A. Assemble materials in the order in which they are to be used in
Unit Lesson Plan I. Plate & check in the proper aquare above when
each piece of material is obtained.

B. Review phonograph records and reference materials.

C. Select several questions from "25 Opinions on Flight Instruection”
for class discussion, e.g., Nos. 1, 6, 9, 14.

D. Bg there ahead of time. Arrange setting to reduce "class-room?
atmosphere gs mach as possible.

IV. PRESENTATION AND DEMONSTRATION
A: Opening remarks by W<T.S. representative; stvessing:

. Importance of the position of #flight ifistructor? and the
respongibilities resting on flight instructors.
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3.

-2~
Need for efficient flight ingtruction in the suecessful pro-
secution of the war.

Need for viewing "flight instruction" as & profession rather
than "just a job for the duretion.”

B. Introduction, by W.T.S. representative, of the flight operator and
the methods-instructor.

C. Brief remarks by flight operater, indicatimg that "his turn" will
" come later and that the inecrease in efficiency of flight instruction
Yon the field" will depend upon how much the lnstructer-trainees get
cut of this course.

D. 70pening remarks by methods-instrictor.

1.

2.

Break the ice and establish repport with the group.

Refer to W.T.S. representativé's remarks and re-emphasize goal
of "Best Pilots in the World in the Largest Number in the
Shortest Possible Time."

8. Emphagize the fact that flight instructors contribute more
to a successful prosecution of the war by training thou-
sands of good pilots fast than they would if they were to
go into combat themselves. (See ®Introductory Remarks.")

- Course designed to help instructors achieve the sbove goal by:

a. Acquainting them with the best methods of instruction and
with available sids to instruction.

b. Pointing out errors in flight instruction and how they
may be avoided.

GAUTION: Do not present an extended
description of the course at this point.
A deteiled discusaion of the objectives
and a preview of the course as a whole
are provided for during the second hour
of Lesson I. '

Course is based upon a survey of the methods now used by in-
structors and upon research cerried out for the C.A.A. by the
National Research Council Committee on Selection and Treining
of Aircraft Pilots. (See items on research, "Imtroductory
Remarks.")

The course is set up so as to "fasa on" to beginning in-
struciors the wealth of experiences of past and present in-
gtructors. "What has worked" end "what geems promising" will
be stressed.



First Revision

6.

7.

-5

Much of the past and present research in the field of flight
instruction has been made possible through the cooperation of
flight instructors in the field. "fou, &s instructors, will
be able to contribute to future research."

Point out that it is desirable for the men in the field to
maintain contact with each other and to exchange examples
end ideas ameong themselves. Remind each of them to include
the 0ffice of the methods-instructor in his mailing list.

E. Demonstration of common errors in instruction.

l-

2.

3.

Introductory remarks, pointing outs
a. That there are right and wrong ways to teach, just as
there are right and wrong ways to fly.

b. That we have permansnt records of what went on" during
a number of actual instruction lessons by experienced
instructors. These recorded instructions illustrate
how these men faced some of the problems which will
soon confront each of thege lnstructor-irainees.

Brief description of how phonograph recordings were obtained
as part of the N.R.C. research program. {Methods-instructor --
see "The Story Behind the Patter™ and "The Flight Instructor's
Vocabulary.? Siress the fact that the records are not
altogether clear, bui they show how conversation between
instructor and pilot frequently sounds during flight.)

EEW;Phonograph Record 1, Selections A and B.

a. After each record ask the class what good and poor
methods of instruction they observed in the recordings.

b.  Classes will generally comment on the following points:
(1) Record 1, Selection A:
(;) Instructor is over-critical of the trainee.
(b) The instructor gives no constructive sug-
gestions, never points out why a thing is

wrong.

(c) The instructor's attitude and tone of voice
tear down the traineels self-confidence.

(d) The instructor did not plan his instructions.
(e} The instructor can't be understood. (Point

out the need for compensating for the noise of
the plane.)}
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{2) Record 1, Selection B:

o (a) Instructor's attitude and tome of voice are
= : good. He 1s caln st all times.

(b) Imstructicns were probably planned. They are
clear and to the point.

(¢) The instructor and the trainee seem to be
working *as a team.® -

(d) The instructor praises or compliments the
trainge on his performance, in addition %o
o pointing out and demonstrating his specific
== errors.

(e) Instructor uses & little humor to relieve
the tension.

4. Read "Sample Student Comments" to the class. Ask the class
what the Studsnt Comments 1llustrate. The items mentioned
will probably include:

e

P a. Some of the items noted under '5'-above.
( b. Instructor!'s directions not specific enough.
' ¢. Instructor "rides" student on one fault.
-~ d. OStudent felt "misunderstood," or "picked on."
5. Point out that "Patter? and "Fundamentals" can be used, in

part, to insure that the instructor will tell properly how
to perform maneuvers. ;

CAUTION: This discussion of "Patter" and
"Fundamentals™ is merely to point out where
they are used. Do not give a detailed de-
scription of them at this time, as they are
treated more fully in a later lesson.

a. "Patter" is to be used as a guide for instructing the
treinee while in the sir. It tells thée instructor what
to say and how to say it.

b. The "Fundamentals"™ is to be used in the ground instruction.

(1) Point out the value of giving the traines a thor-
ough understanding of the basic information.

Hailar = =2
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(2) Stress the fact that the trainee must be given .3
definite assignments in "Fundamentals" at the end -

of every lesson. The instructor should point out
the essentials or points to be emphasized.

(a) For review of the lesson just given.

(b) For study before the next leszson is begun.

Make a brief summery of the '
topics discussed during
this hour.
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Unit Lesson Plan I {Second Hour)

If there has been an extended lapse of time between
the first and second hours of this lesson, present
8 brief summary of the topics discussed during the
first hour.
(1) Answer questions reised by the class,
if any.
(2) Introduce second hour of the lesson.

IV. PRESENTATION AND DISCUSSION (Continued)

F. Common beliefs in flight instruction.

1.

2.

One of the difficulties in discusging flight instruetion
methods is the considerable difference of opinion among
flight instructors as to common practices. Instructors
tend to develop %pet? beliefs and strong prejudices.

Have the members of the clmas fill out the "25 Opinions
on Flight Instruction.¥ Ask them to make the fatings on
the basis of their flight experience to date. (This will
require about 15 minutes.) ’

&. Point out tha% the "25 Opinions on Flight Instruction®
wag selected and adapted fram the *U, §. Navy Opinions
on Flight Instruction.®

b: Each item on the "25 QOpinions on Flight Instruction®
will be answered by writing 1, 2,'3, 4, or 5 in the
box opposite the appropriate question.

¢.” These "25 Opinions on Flight Instruction” are to be
_ kept by the instructor-trainess. They will be used
again in the Unit Lesson Plan X.

Discuss sample items Number 1, 6, 9, and 14 from the blenk
and make an informel check as to how these items were rated
by the class. For purposes of class discussion the methods-
instructor may use other items selected from the "25 Opinions
on Flight Instruction® or the ". S. Navy Opinions on Flight
Instruction." Stress the following peints:

a. There are differences of opinion among members of the
cless on such items.

b/ Opinions are stronger on some items than others.
¢+ BSpecific evidence is needed to substantiate the opinions

expressed by the class. (Bring in supporting comments
which will serve as "evidence" for the opinions given
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by the class on these items.) .

d< At this time we are interested primerily in getting the
instructor-trainees to realize that there are these dif-
ferences and to emphasize the point that each instructor-
trainee must carefully review and criticize his own be- i3
liefs before inflicting them on a trainee. ol

G. Present the objectiwes of this course. This course is being given
to help instructor-trainees avoid errors such as those noted above
as well.as pthers to be discussed later in the course. In general,

—the courae is designed to do the following;

1. To present basic principles of instructing which inetructor-
trainees adapt ‘and apply in their own specific instruction .
sitiationgs LE

2. To aid instructor-traitees in answering for themselves the
© many questions which will arise when they are instructing in
the field.

" 3. To evaluate various techniques employed in flight training 3
and to provide information on best methods of instruction as
gleaned from past experience of instructors and from curremnt -
research.

4. To provide opportunity for practice teaching both on the ground
and in the air so as to develop good habits of instruction.

5. To standardize methods of instruction so that instructors can =
teach at any airport in the country. (See example of training
motormen in "Introductory Remarks.")

=

H. Give a preview of the course as a whole, briefly describing the 5
major topics to be discussed with one or two sample sub-topics of s
each. (Refer to Outline of Course.) E

V. REVIEW AND CONCLUSION
A@ECConcluding Summery of Unit Lesson Plan I. ¥
1, Need for efficient, trained instructors.
2. Samples of common errors made during Instruction.
5. Common beliefs of instructors.

4. Objectives of course.

B. Brief statement concerning next session.
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-7 DIRECTED LEARKING

Unit Lesson Plan II (First Hour)

~ I. AIM OF LESSON

A. To demonstrate the value of "directed lea.rning" as conpared with
‘"mere repetition.®

- II. MATERIALS

] Phonogreph.

[ J Phonogreph Record 2, Selection A.

] Kotdon picture projector and screen.

[C) Motion photographs of 360° Steep Turns, Reel 1.

[J copies for the class of cheets from the “Ohio State Flight Inven-
tory® for reting Steep Turns.

[J ™anual for the Administration of the Ohio State Flight Inventory.m

Reference materials (in the notebook):

Photograph and description of Servis Recorder.

Description and analysis of motion photographa of 360° Steep Turns
Reel 1.

Transcript of phonograph record 2, selection 4.

"Fundamentala of Elementary Flight Maneuvers,® pages 12-15 inclu-
sive. .

*Fundamentels of Secondary Flight Maneuvers.?

"Analysis of Eye Fixations and Patterns of Eye Movement in Landing
a Piper Cub J-3 Airplane.t

"Introspective Reports on Learning to Pilot an Aeronca Chief Plane.”

1gtudy of Visual Depth Perception in Aviation.®

WGeneral Principles of Learning.¥

‘l

000 00 0g 0o

II1. PREPARATION

,, -' A. Review the Cox-Shaw studies ("General Principles of Lea.rning,"‘
s Section 5} and other reports listed above.

; T B. Review the motion pictures of Steep Turns, and pick out the points
M : to be emphasized in the class demonstration.

L C. Review the sample recordings of flight instruction.

; D. Review the discussion of Médium Turns and Sbaep Purns in the "Funde-
:jjfi mentals of Basic Flight Maneuvers."

'IV. PRESENTATION AND DEMONSTRATION
4. Introduction.
1. The primary course in C.P.T. required that s trainse have a

minimum of 35 hours of "flying time" before he was eligible for
examination for a private license. The definition of this so-

B T - N - ; . - o N L PR poT oo T
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called "flying time" has been called into questien almoat frem -
the beginning of the research program: ’

a. "How much time do trainees actually gpend in the air
during this 35 hours of training?V

b. "What differences are there among the instructore with
reference to the time they spend with the trainees in
the air and on the ground during a standard instruction
period?n

¢+ "What are the differences among trainees with respect to
the time they spend on the ground and in the air?®

d. "How iz the time spent on the ground consumed -- in in-
structing the trainees, in taxiing the plane, in unavoid-
able delays due to traffic conditions, etc¢., of the air-
port, or in malingering?!

B. Tell what has been learned about flight instruction from studies of
time spent on the ground and in the air.

1. Describe the Servis Recorder (see description in reference
materiaels) and indicate how it has been used to obtain a record
of time spent in the air and on the ground during actusl in-
struction sessions.

2. Studies involving the use of the Servis Recorder and other :
instruments have indicated  that on the average at least 20% S
of the total lesson time logged as air work is spent on the -
ground. Airports, instructors, and trainees have been found
to differ widely.

3. Studies have also shown that the average trainee makes only
about 100 landings during his primery C.P.T. course.

4. Time spent on the ground may be influenced by amy or all of
the following: .

a. Instruction and discussion of maneuvers -- a function of 3
‘the instructor, and of the trainee’s success in ground g
operations.

b. Taxiing and practice in handling the machine on the
ground —- also a function of the instructor, and of the
trainse’s suscess.

¢ Traffic conditions and delsy by the tower, a function of
the type of airport et which the instruction is given:

d. The trainee's motivation as measured by his "stalling,"
i.e., malingering on the part of the trainee, slow taxi-
ing"' etc v

e. Type of maneuver practiced, i.e., the trainee who has dif-
ficulty in learning to land will spend more time on this -
maneuver and thereby increase his ground time. i
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C- Discuss the implicatlons of the air-ground time studies for flight
instructors.

L " 1. Since the total time in the air is relatively short (only
about 28 hours of the 35-hour C.P.T. primary courseé), every
minmate must be used efficientiy-

2. Every toke-off and landing must count. The time on the ground
ot must also be used efficiently. It should be an integral part
£ - of the total lesson time.

T a. Stress the 1mplications of "touch and go" landings. Point
T out the relative merits of "touch and go® landings versus
b complete landings which train the pilet in handling the
P plane on the ground and give valuable taxiing experience.

b. Discuss the accident rate for taxiing and how it is pro-
bably related to insufficient taxiing experience.

o (1) Taxiing accidents rank second in order of number of
- . accidents in W.T.S. pilots.

(2) Taxiing accidents can only be charged te inadeguate
- instruction and carelessness on the part of the in-
Fr structor and the trainee.

D. Present for discussion the question: "Is it better to spend 15
minutes on the ground before the lesson discussing landings and the
trainee's errors in previocus dual practice and then give him 30
minntes solo practice, or to send him up for 45° minutes landing
practice without discussion?t

i 1. Develop the principle TIME SPENT IN EXPLANATION AND DISCUSSION
e ON THE GROUND IS NOT WASTED, IF OUTLINES AND ADEQUATE PRESEN-
£ TATIONS ARE MADE.

2. State that while there is no experimental evidence with speci-
) fic reference to flight training, research in industry on di- o
: rected vs. undirected learning has shown conclusively the value
= of thorough diacussion before practice.

E. Discuss directed vs. undirected learning.

B 1. Illustrate what is meant by directed and undirected learning
by referring to the Cox-Shaw experiments. (See "General
Principles of Learning," Section 3.}

2. Point out that the "training® group in the Cox-Shaw experiments
were being given "directed- learning" and that the "practice"
group were learning merely through trial and error. Indicate
advantages of the former type of instruction.

5. Essential technique of directed learning is to explain the

o underlying principles of the task to be learned and to make the
B elaments of the task meaningful to the learner.
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4. Studies on directed wversus undirected learning illustrate the
value of calling the attention of the learner (trainee) to
specific cues which facilitate the learning of the correct per-

formance (or maneuver). Refer to the last four items under
"II. Materials."

F. Show the application of these industrial experiments to flight in-
struction.

1. Demonstrate the principles of directed learning as used in
teaching a specific flight maneuver, e.g., Steep Turns.

a. Have the class discuss the following points which should
be talked over with the trainee and the emphasis to be
given to each in the "directed learning period," on the
ground before the flight demonstration of Steep Turns.

(1} "Riding with the ship" so0 that slips or skids can
be detected.

{(2) The fact that violent control pressures are not
needed to establish the bank —- normal aileron. and
rudder pressures merely being held longer.

(3) Dangers of holding top rudder to keep the .nose up.

(4) Necessity of looking in all directions for traffic
before beginning turn.

(5) Review of specific cues (reference points) which are
useful in determining bank, altitude, recovery head-
ing, etc., in performing Steep Turns.

b. Meke clear that all points suggested need not be given
before the first demonstration of the maneuver, but can
be given to the trainee as his proficiency in the maneuver
develops. Major points should be made first.

tion to those points of the maneuver which he did correctly
and to inform him accurately of his errors end how to cor-

rect for them. (This topic is stressed elsewhere in the
“course.) ’

Make z brief summary of the
topics discussed during this
hour.

- o P I
PR P il L

c. Indicate that it is important to call fhe trainee's atﬁen— .
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Unit Lesson Plan II {Second Hour)

If there has been an extended lapse of time between
the first and second hours of this lesson, present a
4 brief summary of the topics discussed during the '
firgt hour.

IV. PRESENTATION AND DEMONSTRATION ({Continued)
G. Alds for directed learning inm flight instruction.

1. Play Phoﬁograph Record 2,”Selection A: a period of ground
ingtruction. Allow time for comments by the class.

2. Discuss the use of "Fundsmentals" as am aid in directed prac-
tice for all maneuvers, using the maneuver Steep Turns as an

exemple.

a. Point out that the instructor should first determine the
trainee's familiarity with the assigned material. He
should clarify points which are not clear to the. traines
and develop thogse points which are partlcularly applicable
to his problems.

b. Make reference to "Fundamentals of Secondary Flight Man-
euvers” when discussing the secondary maneuvers.

3+ Bring up the point that directed learning also includes or-
ganizetion of a traineels practice so that particular atten-
tion is given to correction of his weak points.

a> When an error in application of a particular control is
commented on be sure to explain to the trainee how this
error affects the over-asll performance of the maneuver.

b. Contrast this procedure with merely telling a trainee who

: has been having difficulty with Steep Turns to go out and
practice them. The latter procedure makes it possible
that trainee will practice bad as well as good habits.
Use a specific example.

4. Point out the use of the "Ohio State Flight Inventory" and
other aids in diagnosing the inadequacies in a trainee's per-
formance. Show how the Inventory might be marked for s given
traines. (Note that such aids are treated more fully in Unit
Lesson Plan VIII, "Finding Out How the Trainee is Progressing.)

8) State that it is important for the trainee to have the opportunity
- 10 talk through with the ingtructor the factors meking for good
performance in a maneuver and the specific errors he has been
making.

6., Instructor-trainees should understand that the aids discussed
above apply to solo' as well as dual practice periods.
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V. TRY-OUT AND PRACTICE

1. Show the motion plctures of a trainee's performance on two
360° Steep Turns as a demonstration.

2. On the basis of the performance as exhibited in the photo-
graphe, tell the class to note what suggestions in terms of
directed learning they would make to this trainee before ] o
gending him up for further sclo practice of Steep Turns. T =E

3. Run the film through two or three times, pointing out the .
readings of the instruments. (Indicate that in an actual o
situation cther factors would be involved, e.g., & correct B
heading on recovery -- see Description and Analysis of Mo-
tion Photographs.)

e. Class discusslons will probably bring out such points
as the following:

{1) Not s Steep Turn; only 300 bank.
\ (2) Slips on entry.
(3) vVaries in altitude. ' :ié
(4} Slips and skids during the turn, etc.
VI. EVALUATION AND REVIEW

A. Have members of the class evaluate the suggestions made during
cless discussidon.

B. Relate the suggestions te the principles discussed in this period
and the preceding period.

C. Stress again the superiority of directed learning over undirected ' 5
learning.

Make brief summary of the
topics discussed during
this hour.

RS
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HOW TRAIREES LEARN

S

Unit Lesson Plan IIT (First Hour) -

I. ATM OF LESSON

/

A. To demonstrate the application to flight instruction of certain
general cheracteristics of leerning with which good flight instruc-
tors should be familiar. ,

II. MATERIALS

Phenograph. . -
Phonograph Record 3, Selection A.
[J cards, watch, and graph paper for the Cerd-Sorting Experiment.
E]'Copy of "Procedures for the Card-Sorting Experiment" for each mem-

ber of class.
Reference materials (in notebook):

[0 T"General Principles of Learning."
[0 ™ranscript of Phonograph Record 3, Selection A."

III. PREPARATION

A. Practice with the Card-Sorting Experiment yourself until you are
thoroughly familiar with the operation of the experiment.

f;,f B. Head "General Principles of Learning" Sections 1-4, 8, 10.

C. As you read the references, make a list of exemples from flight
training which illustrate the principles outlined in these refer- -

ences.

D. Prepare class-room with suitable tables, etc., for Card-Sorting
Experiment. ,

Iv. PRESENTATION AND DEMONSTRATION

A. Card-Sorting Experiment.

1: Introduce the experiment with a statement such as: "Progress
in learning to fly follows a pattern which is typical of learn-
ing in general. This general pattern of progress in learning
a task can be illustrated by a short exercise which we &re
~going to do in this session.”

‘2. Hand out the "Procedures for the Card-Sorting Experiment" to
each member of the class.

5. Run through the Card-Sorting Experiment, following the instrue-
tiong and procedures as given in the "Procedures for the Card-

Sorting Experiment." .(If preparations have been adequate,
this will take approximately 40 minutes.)

2L e EaE . z T 1 <
B - L. R e e
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4., While the clase is doing the experliment, draw a sample curve
on the board. (See sample curve in second hour, p: 15.)

5. Hand out the graph paper and instruct them to plot their learnm-- .
ing curves. Both members of a pair should plot the curve for
their experiment. Make it clear that all 25 trials are plotted
consecutively along the abscissa and time oh the ordinate.

HOTE: If the first and second hours of
this class are separated by more than an
"intermission," assign the plotting of
these curves as an outside asaignment.

But be sure to point ocut how the curves
should be drawn.
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Unit Lesson Plan III (Second Hour)
IV. PRESENTATION AND DEMONSTRATION {Continued)
B. General characteristics of the learning curve. .
I. Draw on the blackboard a representative learning curve as
found in this experiment. Ask the class members to compare

their learning curves for the Card-Sorting Experiment with
the one drawn on the board.

100 : p—

8&8&

75 Lo Arrange-

0 A\ qment A Arrange-
85 Y 1\ 17T ment B

55 ' v : ment %__

a5l _ o e \; \

o5

Time per trial (in seconds)
&
L
5
"
o
@
i

23

2 4 6 8 10 12 14 1B 18 20 22 24
Trials

Representative curves from the card-sorting experiment.

CAOTICON: Cover the points
in B2, 3, and 4 in a gen-
eral fashion, giving your
class an over-all view of
the topics. These points

h will be discussed in detail
later.

2. Discuss briefly the following general characteristics of a
curve of learning:

a. Rapid improvement at first.

b. Temporary plateaus.
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¢. Final leveling off.
d. Occasional reversals.

3. Describe the S-shaped curve in which rate of learning is slow
at first, then rapid, and then slower as the curve gradually
levels off. Point out that the slow initisl improvement is due
to "fumbiling around? while getting oriented to the new tesk and
that this type of curve occurs when the task being lemrmed is
quite new or different ftom anything done before. Flying may
represent this kind of new experience to some individuals. :

4. Point out that the over-all patterns of most of the basic man-
euvers (climbs, glides, streight and level, and turns} are
Jearned fairly well in the first 4 or & hours, or at least be-
fore solo, and the rest of the flight training is primerily a
smoothing up of the execution of these maneuvers, and their
combinetion into more complex maneuvers.

C. Develop in the class discussion the similarity between certain com-
mon charecteristics of the learning curve presented on the board and
common characteristics of leasrning to fly.

1. Put across the idea that many of the characteristics pointed
out mbove are to be expected in amy learning situation.

2. From reférenca to the class curves from the Card-Sorting Ex-

.periment bring out the following characteristics and their ap- -

plication to flight instruction.

a+» Random fluctuatlions. Noite on the learning curves of mem-
bers of the class, that the curve is not smooth, and that
although the general trend may be downwards, a given trilal
mey be poorer than the preceding one. Develop the point
that similarly, because a traineg's performance on his
second or third trial of a recently introduced maneuver is
worse than his preceding one, this is not a cause for
alarm or recrimination. Such random fluctuations are to
he expected. ’

b. Plateaus. This topic is important and should be empha-
gized. Unless this characteristic is brought up by the
olass, introduce it as follows:

(1) Ask the members of the class to think back to their
own t#pining experience, and to try to recall if any
of thamugﬁperlanced periods in which their flying
slumped (failed to improve for days at a time), and
then suddenly went ahead normaelly or faster.

(2) Open for cless discussion the question of the par-
ticular maneuvers in which this characteristic is

e Wwﬁ-f‘.u qf‘,‘ o
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most evident. (Spot landings, normal landings,
spins.)

Then state that these periods are kmown as plateaus,
and are a rather common characteristiec of learning
curves. Identify as many platesus as possible in
the learning curves from the experiment of the pre-

viougs meebing.

Mention certain of the causes ard characteristics of
plateaus, and show how these might easily arise in
flight training. Use specific examples whenever pos-

gible.

(a) PFoint out that platesus occur most frequently
when complex or highly coordinated tasks are
being learned. (For example, plateaus will he
very evident during the learning of advanced
acrobatics.)

{b) Mention that plateaus often are found when an
individual has learned all but one of several
parts of & total task and is concentrating on
lesrning the one part left.

- While the trainee is learning this specific
part, his performance on the entire task
does not appear to improve, 1.8., his over-
all performance remains on a platesu. This
is due to the fact that the trainee is not
only learning to do a given part of the to-
tal performance correctly, but alsc he is
at the same time trying to integrate this
part with the rest of the task.

- For example: The trainee who is showing no
‘observable improvement in his over-all per-
formance of slow rolls. One of his diffi-
culties might be with that part of the task
ibvolving application of forward elevator
-presgures. The student recognizes the need
of forward pressure in holding the ncse up
during inverted flight but does not recog-
nize the timing and pressures necessary on
the elsvators to maintain & constant head-
ing. All other aspects of the control use
may be correct. When this one difficulty is
eliminated and its correct performence in-

tegrated with the other control sppiications
the performance on the entire maneuver will

show improvement.

(¢} If the trainee deoes not understand why he seems
to be showlng no improvement on the over-all
task he is apt to get discouraged. This dis-



First Revision : . 4-25-45
~19-

couragement in itself tends to prolong the
plateau. He must be shown where the gpecific
difficulty lies and how, on its improvement,
his over-all performance on the maneuver will
be improved.

() Implications for flight training.

(a) Point out that platesus are a common character-
istic in the learning of any complex task, and
that unless they are prolonged there is no
cause for worry. d

(b} Emphasize that anything the instructor can do
to help the trainee to isclate his specific
difficulty and to help him re-organize his
learning will reduce the duration of the pla-
teau or eliminate it entirely.

{c) Develop class discussion of what the instruc-
tor-trainees would suggest in the light of
their own experience with plateaus during the
learning of specific maneuvers.

- Summarize thése suggestions on the black-
N board.

c. Reversals. In flight training reversals become evident
when the trainee's gver-ell performance of a maneuver
seems to get worse with continued practice.

{1) Point ocut examples from the curves drawn from the
Card-Scorting Experiment.

{2) Reversals often occur when a trainee picks uwp a bad
habit after having reached an acceptable level of
performance on & maneuver. The result is that his
performance may become progressively worse as he
practices the mameuver due to the fact that he also
continues to practice the bad habit. For example:

In precticing Steep Turns in a light plane, a trainee
may apgquire the habit of holding top rudder to keep
his ngse up, and become confused when he finds that
in apjte of the fact that his nose is on the horizomn,
he congistently loses altitude because of a pro-
nounced slip.

(2) Reversals may also occur because the instructor has
placed too much emphasis on a single unit of a man-
euver and neglected the over-all performance. In
precision landings, for example, placing too much
emphasis on landing in the spot and neglecting to
stress the entire pattern of the maneuver may cause
some errors to become worse or habitusl (e.g., glid-
ing too fast or stretching the glide resulting in
mughing) even though the spot may be hit.

Make a brief summary of the topics
discussed during this hour.
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Guit Lesson Plan III (Third Hour)

If there has been an extended lapse of time
between the sedond and third hours of this
lesson, present a brisf summary of the pre-
vious two hours.

IV. PRESENTATION AND DEMONSTRATION (Continued)

D. State that s number of other factors which affect the rate at which
trainees learm are to be discussed. Present the following points
: for discussion:

1i The dangers of trying to teach too much too fast.

e. Mention the fact that some beginning imstructors try to
teach the whole course in the first hour and often feel
thet the trainee is "slow" or not bright when he fails to °
catch on.

b. State that phonograph recordings of flight instruction
have revealed a common tendency to give further instruc-
tions before the trainee has had time to digest the in-
struetions previously given.

(1) Plsy Phonograph Record 3, Selection A&, illustrat-
ing this tendency.

(2) As an example of too much instruction cite the re-
merk of the C.P.T. student who said that his in-
structor talked so much during landings that he got
confused, let go of the stick, and let God land the
plane. Said the C.P.T. student, "For & while God
wasn't doing such s good job.%

¢- Point out the dangers of trying to teach too many maneu-
vers in one lesson.

d/ Point ocut:

(1) The use of the "Fundamentals," and ground instruc-
tion in general, in giving trainees preliminary in-
struction before the flight lesson so that less has
to be covered in the air.

(2) The use of the "Patter" in defining the essentials
of air instructlion and the terms in which it can
best be given.

25 Transfer of learning and development of habit sequences.

a: Point out that habits learned in one situation may help
or hinder learning in other situations, and that such in-
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stences are termed Ypositive! and “negative" transfer.

Point out briefly examples of transfer found in the Card-
Sorting Experiment. Draw a sample curve on the board.

(1) Poaitive transfer: As a result of habits learned
while sorting cards in Arrangement 4, performance
on the first trials on Arrangesment B was superior
to the first trials on Arrangement A. (Refer to
learning curves drawn on board.)

(2} Negative transfer: Interspersing trials on Arrange-
ment B temporarily decressed performance on Arrange-
ment A when it wes resumed. (Refer to learning
curves drawn on board.)

Present examples of positive and negative transfer found
in learning to fly. The followlng sxamples might be used:

(1) Positive transfer: Hebits learned in praéticing
stalls make learning to land easier, since landing
is 8 stall maneuver.

(2) Negative transfer: Habits of coordination learned
in making normal turns interfere with coordination
of controls during inverted flight. Habit of rais-
ing low wing by use of aileron interferes with pro-
.per exscution of stall mansuver.

Point out that many experiments in other fields indicate
that the learning of a new, complex performance is made
easier if elements of the new performence are learned
first and then progressively combined uwntil the whole per-
formance is learned. That is, the simplest element is
learned first; it is then combined with the learning of
the next simplest element; the combination is then com-
bined with the learning of another element; etc. This is
called the formation of "habit sequences." Be sure to

-point out that the elements must not be taught as if they

were isolated. The trainee must always be made to see how
they will tie in together to form the whole pattern.

Point out how the organization of the order of maneuversa
in the W.T.S. controlled flight training course tekes ad-
vantage of this fact:

(1) In the elementary course stalls are practiced before
landings are taught, since landing is an approach to
a stall clese to the ground.

(2} Ome method of introducing Immelmanns is to follow
the order of preparatory maneuvers presented below:

{a) Loops -- which is the easiest element learned.
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R (b) The combination of the loop with a quarter
T roll at the vertical pesition of the downward
Yoo part of the loop where the air speed is great-

est, and the quarter roll most easily executed.

(¢) The Cuban Eight, in which a half roll is exe-
oz cuted et the beginning of the downward part of
i ' the loop {the next easiest position for the
half roll), and another loop begun.

(d) The Immelmann, where a half roll is mede just
before the top of the loop is reached, the
most difficult position in the loop for exe-
cuting a half roll.

f. Point out that when maneuvers ars combined to form habit
sequences, negative as well as positive transfer may occur.

The following points should be covered on the ground prior
to the flight.

(1) Point out that emphaszis should be laid on the ele-
. ments which successive maneuvers have in common
2 {positive transfer). For example, eights on pylons
' and eights around pylons are both done in refsrence
to ground objects and are further similer in that
the pilot'’s attention must be directed outside of
the plane. BShow how instances of positive transfer
are brought out in "Patter" and "Fundamentals."
Show how advantage can be taken of this positive
transfer if "Patter! and "Fundamentals" are used.
. (See Elementary “Patter," pp. 17, 77, and "Funda-
= ' mentals,” pp. 15, 58.)

bl
R

-(2) Point out that emphasis skould alsc be laid on the
habits learned in one maneuver which will interfere
with the performance of the succeeding maneuver in

; the habit sequence (negative transfer)}. For example;

s .the correction for drift in eights around pylons is

- entirely different from the correction in eights on

pPylone. ©Show how this case of negative transfer
could be offset by unalng the "Patter" and "Fundamen-

- tals.” (See Elementary "Patter," pp. 64-65 and

£ "Fundamentals," p. 49.)

‘g> Emphasize that the formetion of habit seguences can be used
in the instruction of students who are having difficulty
wilth certain maneuvers.

E,-; {1} Steps to be taken:

. (a) The instructor should diagnose the element of
‘ the maneuver with which the trainee is having
difficulty.

(b) The trainee should be directed to practice
this element until he is proficient. It is

R . e
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extremely important that the instructoer ex- -
.plein the relation of the element being prac-
ticed to the total maneuver.

(2) Examples: Trainee who 1s having difficulty rolling
at the top of the loop in an Immelmann.

(a) Practice on helf rolls from straight and level
flight should be given until he is proficient.

(b) Practice on Cuban Eights should then be given.

{c) The Immelmann should again be introduced and
practiced, the half roll now occurring at the
part of the maneuver where i1t is most diffi-
cult to execute.

h. Ask the class for examples of how habit seguences can be
built up in teaching other maneuvers, e.g.,

(1) Stalls in preparation for Spins.

(2} Prcceeding from Climbing Turns to Chandelles to Lazy
Eights.

3. Training aids.

a. Point out that it has been demonstrated that when s task
is explained with a variety of aids (charts, verbal des-
cription, models, etc.), learning is faster and more ef-
ficient.

b BState that various training aids will be discussed in re-
gard to specif'ic maneuvers in other sections of the course,
but that the use of general types of training aids will be
discussed at this time.

c. Demonstrate the use of:

(1) Charts, in showing aerodynamic principles, and in
making clear the air or ground paths of the plane
during specific maneuvers.

(2) Model Plane, with movable controls, in demomstrating
plane attitude and control movements. Point out that
this is particularly wvaluable in demonstrating con-
trol movements in acrobatic maneuvers.

(8) Photographic records. Point out the value of these
when they are available, and demonstrate their use.

d. Develop clase discussion on the use of these training aids
in instructing in specific maneuvers, and in dealing with
specific problems in flight instruction, for example:
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(1} A trainee who "fell out" of the top of his loops.

(2) A trainee who drifted awsy from his pylons in
"eights on pylons."

e. Refer to the dangers of using training aids incorrectlyl
(1) Memory sids. Meany tricks which are supposed to be

aids to memory actually cause confusion. ("In 1493
Columbus sailed the deep blue gea.")

(2) Models. Treinee may get an incorrect idea of the
performance of a maneuver since comtrols on the
model cannot be coordinated as they are-in the ac-
tuel flight.

V. EVALUATION AND REVIEW

7 A -

B.

c.

Briefly review the characteristics of learning curves.

Discuss how a knowledge of positive and negative transfer and habit
sequences can be ugsed in this presentation of various maneuvers.

Evaluate the use of training aids.
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ADAPTING TRAINING TO INDIVIDUAL TRAINEES , AN

Unit Lesson Plan IV (First Hour)

I. AIMS OF THE LESSOHN
4. To demongtrate individual differences in abllity to learn a new task.

B. To discuss the adaptation of instruction methoeds to the specific
.problems of the individual trainee. R

II. MATERIALS
[] Data from Card-Serting Experiment of. Lesson III.
Referénce materials (in the.notebook):
[ nJob Instruction, 4 Manual for Shop Supervisors and Instructors." 7 "  5
III. PREPARATION

A. Review the Lesson Plan, and write down illustrations for each of I
the points to be discussed. :

B. Prepare a table of the results of the Card-Sorting Experiment (Les-
son III) as required in Section IV-B of this lesson.

IV. PRESENTATION AND DEMONSTRATION:

A. Point out that in previous lesgsons the characteristics of learning
in general have been discussed. In actual flight instruction one
trainee at a time is taught, and provision must be made for differ-
ences in the way individual trainees learn. The results from the
Card-Sorting Experiment will bring out certain types of individusal
differences which can be expected in most learning situations.

B. Individual Differences as Exhibited in Card-Sorting Experiment.
1. Put on the blackboard the following table of scores of the -

class for the first and 15th trials, respectively, of the Card-
Sorting Experiment (obtained during Lesson III).

1st Trial 15th Trial
Range of Scores Range of Scores

Best 25% of the class
2nd Best 25%

3rd Best 25%

Poorest 259

2. Analyze the above table so as to bring out the following points:

a. On the first trial there was considerable difference within
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the group in terms of speed of sorting. That is, when
best score on the first trial was compared with the poor-
est score, the range of the group was relatively largs.

b. When the best and worst scores on the 15th trial were com-
paered, while there were still individual differences in
the group, the range was considerably smaller.

-¢. Point out that & similar situation undoubtedly holds in
flight training, i.e., trainees in general differ less in
ability et the end of the course than at the beginning.

Ask the class how many were in the same quarter {25% of the
group as indicated in the above table) in both lst and 15th
trial. Bring out the point that individuals differ in rate of
improvement. :

Ask a number of the persons who had low scores on the first
trizl, and a number who had high scores, to report how much
their scores had improved. P

a. Point out that the individuals having low scores at first
often show more improvement than individuals having high
geores on the first trial. :

.b- Show the application of thls characteristic to flight
training, e.g., some trainees who do poorly at first might
rank among the highest when the course is ended.

. C. Point out that no two trainees will be exactly alike.

1:

While selection tests demand that trainees meet certain stand-
ards, there is still a wide range of sbility among the men who
are better than the minimum standards.

Each trainee represents a particular combination of traits,
abilities, and physical characteristics which maskes him differ-
ent from every other trainee.

D: Discuss differences in the follewing general sreas, pointing out

that they will affect the type of instruction a particular trainse

should have. .

1.

Basic physical -characteristics.

8. while.all trainees are required toc pass a rigid physical
examination, there still remain wide renges of physical
differénces in height, weight, susceptibility to changes

in altitvde, and even such things as size of feet, which
c%i%Jfor particular consideration om the part of the in-
stractor. -

b%. The individual's specizl patitern of physical character-
istiecs must be considered in assigning refersnce points;
instructing before solo; adjusting equipment (goggles,
helmet, ete.}.

EET . - L e
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Point out that even though trainees have all passed the
selection tests, there are still wide differences in in-

‘telligencs-

Stress the fact that the typicel “inteliigence“ test is
not a perfect measure of all the characteristics which
will affect learning.

(1) So-called "intelligence" involves many factors,
such as judgment, attention to details, ete.

(2) Learning may be affected by many factors not closely
associated with intelligence, e.g., timidity, fear,
minor ailments, interest, eic.

Stress the denger of blaming failures on the stupidity of
the trainee. A man who has passed the screening tests is
pretty certain to be intelligent enough to be successful
in aviation. It is up to the instructor to find the spe-
cific couses of the trainee's difficulty. (Problems of
8low’learning will be discussed more fully in later sec-
tions.)

3. Background.

g.

Ce

Point out that differences in education, experience, and
interests are not greatly restricted by the screening
tests. They will greatly affect the type of instruction
given a trainee. An engineering student, for instance,
probably would not need as complete an explanation of cer-
tain aero-dynamic principles as would a trainee whose edu-
cation had been in liberal arts.

Indicate that background includes not only education and .
occupational experience, but also such things as hobbies,
athletic activities, etc.

Bring up the point that traineeg whose previous occupa-
tions have been in fields unrelated to aviation may be
somewhat slow in "catching on" in the early part of the
course. The instruction of such trainees should include
particular emphasis on fundamentals.

4. Appearance and personality.

a.

b'

Indicate that differences in personality will affect in-
struction in many ways to be pointed out later in this
lesscn.

Suggest that the instructor must recognize that the appear-
ance or personality of some trainees will rub him the

wrong way. He should be carsful not to let personal preju~
dices influence the quality of his instruction or the ac-
curacy of his grading and evaluation.
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5. Refer again to the importance of the partiecular combination of
traits, abilities, and physical characteristics in the indivi-
dual. Superior aptitude for flight training is not one single
ability, but is due to favorable combinations of previous ex-
perience and education with certain physical and mental char-
acteristics. ’

E+ Characteristics of trainees encountered during flight instruction
which may be neglected or not understood by the instructor.

1. The following characteristics of tralnees should be presented
for class discussion:

&: Slow starting.
b. Unusually fést-learning.
ez Overconfidence.
d+~ Underconfidence.
e. Overenthusiasm.
f. Othere as given by the class.
F. Select one of the characteristics suggested by the class.
1. Discuas it from the followling aspects:
a. Pobsible causes.
by Cues for recognizing the chafacteristic.
ct. Possible methods of handling.
2. Example: slow starting.
‘ ﬁa Possible causes:
(1) Missed important basic point in first few lessons.
(2) Confused because of new environment -- due probably
to lack of previous experiences in situations com-
parable to flying. (Point out the state of confusicn
which most of the class experienced on the first few
trials of the Card-Sorting Experiment.)

(3) Poor coordination, due perhaps to lack of experience
with tasgks requiring coordimation.

(4) Bored, or temse, due to poor instructional technique.
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Indicate that the Instructor with s moderate amount
of experience hae no difficulty in recognizing a
trainee who is umususlly slow in starting. The
beginning instructor may expect too much of a
trainee, and must be on guard against assuming that
most of his trainees are "slow."

¢. Methods for handling.

(1)

(2)

(3)

(4)

Giving parﬂicular emphasis to clear explanations of
basic points, particularly during ground instruction.

Introduction of new maneuvers more slowly during
early part of the course.

Use of praise, even for slight progress, whenever
possible, to build up trainee's confidence.

"Teking the pressure off," i.e., assuring the
trainee that he should not become unduly worried
about getting a slow start. Point out that if such
a trainee must be washed ocut he will be washed out,
but that continual urging him to do better will
only result in his feeling lese confident, and "try-
ing too hard."

Make a brief summary of the
topies discussed during
this hour.
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Unit Lesson Plan IV (Second Hour)

If there has been an extended lapse of time
between the first and second hours of this
lesson, present a brief summary of the topics
discussed during the firat hour.

IV. PRESENTATION AND DEMONSTRATION (Continued)\

G. Discuss several of the remalning cheracteristics listed in Section
1V, E, of the outline of the first hour of this lesaom, by having
members of the class present their analysis of each characteristic
in terms of pogsible causes, cues for recognizing, and possible
methods of handling. '

1. On the basis of the above discussion, emphasize the following
points:

a. Each characteristic may have meny causes, e.g., a fast
learner may have had previocus flight training, he mey
heve had experience in other jobs requiring motor co-
ordination, he may have had a particular interest in
avistion, or have studied aerodynamics, etec.

b. Each individual must be analyzed separately and the
specific cause or causes of his difficulty identified.

c: There is no "born flyer" type. Flying comes more easily
to certain indivlidusls for many different reasons; par-
ticulsr combinations of abilities, background, experiences,
motivation, etc.

H. Discuss the tendency to "type" individusls.

1. There is a tendency to over-simplify analysis of individuals by
classifying them into "types" according to:

a. One cutstanding characteristic: assuming that an in-
. dividual who moves slowly is going to think slowly.

b. Resemblance, in terms of behavior or personality, to an
acquaintance or a previous trainee: "He's just another
Smith." )

c. Performance on one part of the totel job: Iletting a
trainee's performance on a "favorite" maneuver or on
the last maneuver in the lesson determine the evalua-
tion of his performance as a whole, or letting the
trainee's first performance determine how he is handled
for the remainder of the course.

2. Such a "typing" is dangerous because:
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a&. All individusls so "typed” do not possess all the i
-alleged cheracteristics of the "type." ‘

b. "Typing" is based on the "either-or" principle, i.e.,
an individual either belongs in the type or does not.
Actually, characteristics are distributed in gradations o
and we should think in terms of "how much" of a charac- -
teristic the individuml possssses, i.e., how confident, N
how touchy, how clumsy, etc. ?

c: The instructor who "types? his trainees msy feel that
all traineeg showing & given characteristic are to be
treated in the same way.

(1) Appearances may be misleading.

(a) The trainee who appears boastful and tends
to show off may actually be covering up a
Ufeeling of incompetence."

(b} The trainee who says, "Yes, I understand,”
may not actually understand but only be
afraid of appearing stupid if he says he
doesn' t.

(2) Trainees may change "types" suddenly, e.g., the
slow starter may progress normally after "getting
the hang of it." W"Typing" in the early stages of
training is especially dangerous.

3. Refer to Section 7, "Understanding the Individual Learner,"
in "Job Instruction, a Manual for Shop Instructors, and as-
sign it as outside reading.

I: Treating trainees individually.

1. Point out the necesaity of determining, in so far as pessible,
the specific factors causing a trainee's difficulty.

2. Emphasize that definite steps should be taken to deal with the
specific causes of such difficulties.

a. Example: A certain trainee consistently "dragged" his
right wing in his approaches and landings, due to the fact
that he pulled the stick over to the right as he exerted
back pressure. The instructor had him spend ten minutes
on the ground, practicing pulling the stick straight back,
in such a wgy that the ailerons would not move at all.
(The instructor in this case exerted emcugh pressure on
his contrel stick to simulate the conditions of actual
flight.)

3. ©Stress the necessity of the instructor's taking notes and keep-
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ing n personal record of the progress and specific prob-
lems of each of his trainees ("Personal Log Book"), and
working into the daily flight-instruction plans of each
trainee preoviaions for his particular requirements.

Bring out that these records should:

a. Be prectical--amall cards or forms which take little
time, and which can be used on the field.

b. Provide concise information on gemeral prdgresa, out-
stagding characteristics, specific problems, ete., of
each trainese.

Asgign as outside work the preparation of such forms.
Indicate that the construction and uses of a YPersonal
Log Book" will be taken up for discussion in subseqnent
leggons..

V. REVIEW AND CONCLUSION

A. Summarize the two sessions on "Adapting Training to Individual
Trainees," reviewing the main ideas presented:

1.

2.

3.

Each trainee represents a particular combination of the
characteristics important for learning to fly. Trainees
should not be "typed.!

Each trainge's characteristics should be analyzed care-
fully and provision made for his particular problems.

4 gystematic record of each trainee's progress will aid
in adapting instruction techniques to the individuel trainee.

B. Point out that methods for planning each instruction session will
be discussed inm detail in later lessons.
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KEEPING THE TRAINEE INTERESTED

Unit Lesson Plen ¥ _(First Hour)

I. AIMS OF THE LESSON

A. To impress upon the instructor-trainee the importance of keeping the
treinee interested and highly motivated.

B. To describe some procedures which are helpful in motivating the
trainee and in maintaining his interest.

TI. MATERIALS

[:' Phonograph.
Phonograph Record 2, Selection B.
Phonograph Record 3, Selection B.

Reference materials (in notebook):

i "General Principles of Learning."
Transeript of Phonograph Record 2, Selection B.
Transcript of Phonograph Record 3, Selection B.

III. PREPARATION

A. Read the refersnces on Motivation in Learning im "General Principles
of Learning.M

B- Make notes of sxamples from flight training which illustrate the
points brought out in the references.

C. DPlay demonstration records through several times before the lesson
so that you are familiar with them.

IV. PRESENTATION AND DEMONSTRATION
A. Introduction.

1. Open the flrst hour on this topic by pointing out that lesrning
proceeds most effectively when the trainee is working toward a
definite goal which can ultimately be reached. This goal in
flight instruction is to become an expert pilot.

a. The flight instructor should constantly kesp this goal be-
fore the trainee and himself, and define it in terms of
specific levels of accomplishment for each flight lesscn.

2. Further define "motivation" as it applies to flight instruction.
a. Motivation in flight instruction cen be defined ss the

development in the itrainee of a desire to learn to be an
expert pilet.




'4-£9-45
“BA_ -

b. Emphasize the distinction between just Ydesire to fly" and
the "degire to lsarn to fly well." All trainees have some
desire to fly but not all tralnees are willing to put forth
the effort that it takes to learn to fly well.

B, The importance of the instructor in motivating the student.

1. Point out that the development of the trainee!s desire to leasrn
to fly well depends largely on the type of instruction he 1s
given- :

e Some trainees are willing to try harder than others, but
the amount of effort exerted by any given trainee will be
greater if the instructor takes every opportunity to main-
tain and heighten his interest.

b. Point out that it is much easier for the instructor to
maintain the degire to fly than it is to revive it if poor
instruction kills it.

2. Ask for and discuss with the class examples of trainees who
while they liked to fly, dreaded their flight lessons because
of the way they were handled by their instructors. (For ex-
ample, the case of the cross-country instructor who never per-
mitted the students to take off or lend eand who heckled contin-
uously.)

G+ BState that & number of methods for "keeping the trainee interested”
will be discussed in this session and the next.

1. Setting geals for the trainee to shoot at.

a. Reemphasize the point made earlier that the final goal is
the development of an expert flyer. If the beginning flyer
compares himself to the experts, however, he may easily be-
come discouraged. Progress will be more evident to the
trainee if daily goals or levels of performance are set
for him. As the trainee reaches one level, ths "sights!
should be raised, i.e., a higher level of performance
should be get for the trainee to shoot at in the lesson
immediately following.

(1) Show how the order of introduction of new maneuvers
in the flight course is based on this principle.
(In general, maneuvers are introduced in order of
their difficulty, medium twrns preceding steep turns,
stalls preceding spins, etc.)

(2) The instructor must consider the progress and ability

of the individuasl trainee in setting up the daily
level of accemplishment to be reached:

2. Keeping the trainese informed of his progress.
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a. Point out that experiments ‘in industry have indicated
r that when individuals learning a new task are regularly
end accurately informed about the progress they are mak-
ing, their rate of learning is incrsased.

bes A survey of trainees! criticisms of instructors revealed
that certain instructors did not tell the trainees whether
their performance was good or bad, or whather or not they
were making any progress. This only confuses the trainee
- because he is unable to distinguish correct performance oo
from poor .performance. S

¢c. Present for class discussion: "How should the trainee be ';%
informed of progress and how much should he be told?® o

(1) Informing the trainee of his progress does not nec- .
egsarily involve letting him see the grades givem =~ .
to him in the log book, but it does inveolve inform- i
ing him of his good points as well as his errors. - e
Criticism must be followed by accurate instruction i
in how to correct the errors. ;Jf

(2) The instructor can often employ a comparison of 2 :
. trainee's performance with the rest of the group s
but this method must be judiciously used; one '
trainee must never be compared with another indi-
vidual trainee, e.gv, if John Jones would only get
the tail down on his landing he would be es good
as the rest of the class on landings.

d. Summarize the importance of keeping the trainee informed
of his progress as a "motivating device." Tie in the
points brought up with the use of "“directed learning" and -
practice along the lines of & particular trainee's speci- %
fic inedequacies. -

3. Use of praise and reproof in motivating the trainee.
as Indifference is the worst wey to handle a tralneet Ex-
periments have been performed to compare the learning
speeds of groups of individuals who were given: all
praise; all reproof; and neither. Results showed that:

(1) Those who were praised learned much the fastest.

ot o,

(2) The learning of those who were reproved was slower
thaen those who were pralsed, and slightly faster
than those who received neither praise nor rep;oof.

b. Failure to give either praise or reproof develops a feel-
ing on the part of the trainee that the instructor doesn't
~ care how he progresses. Also the trainge will not be

able to distinguish good from poor performance. A combin-
ation of praise and reproof is probably the most effectlve
method to emplay. -
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c. Play Phonograph Record 2, Selection B.

d. Present for clasa discussion the question: ™What 41a the
effect on the trainee of the sort of flight instruction
~indicated in the recording?" Develop the following peints:

Continued reproof mekes a trainee antagonistic to,
rather than receptive to, instructions. Cite the
Naval Aviation Cadet whose insiructor asked him if
he would like two-way communication. "Noy Sir,"
replised the cadet. "wWhy?' asked the instructor.

"Because, Siry it is courtmartisl to swear &l an
officer." : .

It would have been much more efficient for the in-
structor in the recorded flight lesson to have told

the trainee ealmly what wes wrong, and how to cor-
rect it. ‘ .

When a trainee is continually reproved for minor

errors he will not appreciate criticism regarding
serious errors..

e. Present for class discussion the duestion: "How should

praise and reproof be used in flight instruction®™ Bring
out the following points:

Praise, to be effectivey should be merited, and

should always be accompanied by a statement regard-
ing what the trainee did well.

Trainees occasionally need a good “dressihg down"

but in order for such reproef to be effective it
must always:

(a) Be sharp, to the point, and warranted.

(b) Come as & contrast to the usual relationship
between instructor and trainee.

(c) Be given at the time the error was committed.

(@) Include & cdlm statement of what the trainee
should do to meke further "bawling out" unnec-
essary .

(e} Be the result of a major mistake. Minor er-
rors should merely be talked over and cor-
rected. If a trzinee is continuwally "Ybawled

out" for minor errors, reproof for the major
ones will not "eink in."

el 4°2048
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(3) Praise is, in general, more effective than reproof.’
A good idea is to praise whenever possible and
criticize only when absolutely necessary.

{(4) Praise and criticism are generally more effective
when used together.  If a trainee must be criticized
strongly, some other point; even & smaell one, should
be found on which he can be commended.

(5) Point out that reproof should be given in private.
When an instructor "bawls out" a trainee before
other trainees the instructor "loses face" even
more than the trainee, and loses the confidence of
the other trainees.

Present for class discussion the handling of overconfident and
underconfident trainees and show how suggestions offered under i
8Setting goals for the trainee to shoot at," YKeeplng the trainee
informed of his progress,® and “Use of praise and reproof in moti-
vating the trainee' can be applied in dealing with such casess
Summarize the class discussion in terms of:

1. Heamndling the overconfident trainee.

ae.

d-

If a trainee is overconfident the instructor should raise
the required levels of performance for each lesson. This
will demand that the trainee put forth more effort in
order to learn a given maneuver. These levels ashould
never be set so high that the trainee is unable to reach
them. "~

At the same time he should be accuretely checked and in-
formed of his progress. While the trainee may be satis-
fied with his over-ell performance in a maneuver, an an-
alysis of .the details of the maneuver may reveal several
points in which he is wesk. The trainee should be very
carefully checked on his understanding of the principles
underlying the maneuvers. Quite often the overconfident
trainee has only a superficial knowledge of these princl—
ples.

The instructor should not cease praising such a trainee
for his good.performance if he has adequately increased
levels of proficiency during a given lesson. Too much
criticism or reproof is just as h to this trainee
as to anybody else. The instructor should make every
effort to encourage this trainee to raiss his personal
standards of proficiency.

The instructor should be very careful not to reduce the
amount or quality of instruction just because the trainee
aeems" to be doing satisfactorily by-himself. There is
& tendency on the part of some instructors to ease up in
their training of overconfident trainees.
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Handling the underconfidemt irainee:

a.

by

C

If the trainee is underconfident the imstructor should
set successive subgoals which the trainee i1s reasonably
certain to reach, making it evident to him that he is
progresging. Then, as confidence is gained, the "sights
should be raised,"” or higher levels of performance set
for succeeding lessons, wntil the trainee is progressing
normally . Remember that the trainee will not be fully
confident until he reslizes that he is progressing as
raepidly as the rest of his class. Although he will take
a little more time than the other trainees, he must ul-
timately reach the seme level of proficiency.

The Inatructor should be very careful 4o inform this

.trainee of his progress. More emphasis must be placed on

those aspects of his performance which he successfully
completes. JSpecific care wmst be taken to point ocut or
to demonstrate how errors are to be corrected. -

Criticism of this trainee for his errors must be less
harsh and always accompanied by praise for his correct
performances. The underconfident tralnee is very easily
discouraged by too much or too severe criticism. The in-
structor can effectively use some of this praise in public.

The ingtructor rust be careful not to lower the ultimste
standards of .proficiency for this trainee. He must also
he careful not to spend a disproportionate amount of time
with the undorconfldent trainee:

Mske a briefl swmmary of the
toplcs discussed during this
hour-
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Unit Lesson Plen V (Sacondiﬂour)

If there has been an extended lapse of time
between the first and second hours of this
lesson, present a brief summary of the topilcs
discussed during the last hour and say that
some other methods will be taken up this hour.

PRESENTATION AND DEMONSTRATICN (Continued)
E. Other methods of motivating the traines and meinteining his interest.
1. Developing a feeling of "group responsibility" im the trainee.

a. Emphasize the importance of the part played by the in-
structor in developing a feeling of Ygroup responsibility®
in his trainses. :

(1) The trainee must be made to feel that he and the
instructor are working as a team.

{2) He must also be made to feel that he is responsible
for the welfare of the group not only in training
but in later combat operation:

b. Such techniques as the following may be useful:

(1) An sttempt could be made to get the group of trainees
together in the morning, before the flight lessons
begin, to conduct a thorough line inspection of the
plane. During this inspection the instructor sghould
emphasize the responsibility of each trainee for the
safety of the emtire group.

(2) The instructor should emphasize the necessity of the
trainee!s reporting any misuse of the plane or de-

fects in rigging which are evident during & particu-
lar lesson.

(3) He should encourage group participation and respon-
sibility in preparstion and discussion of ground
school subjects.

(4) On reiny days the instructor could hold "hangar
sessions! with his group of trainees. These should
be "directed" discussions and not just bull sessions.
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{(S) The instructor should have the trainees present, if
-possible, during some of the 20-hour checks or 100-

§=.- hour checks, and during any repairs and alterations
. - which are mzde on the plane.

=5 R 27 The use of "pep-talks" in heightening trainee interest.

Y
a. By means of cerefully prepared "pep-talks" the instructor
can heighten the trainee's gense of responsibility and
his desire to bhecome as skillful e pilot as possible.

{1) Point out that much of the trainee's later flight
duties will involve formation flying. Show, for
example y how practice and perfection of precision
turns is imporbtant in formation flying and what it

e would mean if one member of the formation was not

- ) preclise in his turns.

o (2) Point out that in combat flying the trainee may en-
T danger himself or the group he is flying with by

T - some error in his flying resulting from failure to
- apply himself during training.

. : (a) Explain that the begt life insurance for com-
< bat duty for both the individuel and the group
is thet every man become as proficient as pos~
sible. '

3. Instruction from the traineels viewpoint.

a. QOne of the best ways to keep a trainee interested (to moti-
vate him) is to orlent the instruction from his viewpoint.

é;- C T (1) Trainees often feel that instructors are trying to
= wash them out, rather than to help them over the
rough spots of their flight training.

;;;:; 7 ' (2) The trainee must be made to feel that the instructor
: has a personal imterest in him and is doing every-
thing he can te make him an expert pilot:

I ' b. Mention the results of a study at the Hawthorne plant of
Western Electric, in which the effects of certain types of
working conditions on employees were being investigated.

- (1) The results indicated that with every change in work-
ing conditions, the experimental groups' production
became higher.

(2) The conclusion was that the very fact that the manage-
ment was interested in the employees increased their
output.

,u”v'

vt 'u,“" re

’

(3) Point out the implications of these findings for
handling the trainee.
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c. Point out the following common examples of failure to ap-

preciate the trainee's problems on the part of the in-
structor:

(1) Failure to realize the instructor is not; literally,

#in the trainee's shoes,” or in his seat in the
plane.

(a) When the instructor is pointing out relation-
ships between reference points on the plane
and the horizon or the ground, he must realize

) that these points do not appear the same to

) him as they do to the trainee. He should make

) certain that the trainee sees {or is able to
see) the same reference points that he (the
instructor) sees, or he should direct the

trainee while he picks his own reference
pointsa.

~ For example, in demonsirating Yeights on
pylons® the instructor should execute the
maneuver properly and let the treinee pick
reference points which should be lined up
with the pylon. If the trainee picks im-
practical points, the instructor should
correct him immediately. ‘

~ Research has shown that some elementary
trainees have trouble learming to fly
straight and level because they climb or
glide when they line up with the horizon
the polints on the plane recommended by the
instructor. The instructor must allow for
the difference in height between himself
and the trainee and the difference in their
relative positions in the plane.

~ Mention the case revealed by the recorded
instruction in which the imstructor re-
proved a trainee for not following a road
as directed. It developed that the trainee
was following a road, but a different one
from the road suggested by the instructor.
The trainee could not see the one pointed
out by the instructor unless he leaned out
of the window of the cabin.

(2) Another type of failure common to instructors is

their failure to appreciate and understand the
trainee's learning problems.

(a) Play Phonograph Record 3, Selection B. (In
this recorded flight lesson on 180° Approaches,
the instructor repeats over and over the fol-
lowing rule to determine where to cut the

throttle: WJust.watch your height and distence
from the field.")

T 't
I e T i

:?»‘
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- Agk for criticisms from the clazs of this
recorded instruction. Point out that the
instructor failed to elaborate and to ex-

" plain that the closer the plane is to the
field, or the greater the altitude, the .
sooner the throttle is to be cut.

- Mention the fact that after the trainee
came down, he was asked if he unhderstood

- what the instructor was driving st. "Hell,"
no," said the trainee.

Ask whether a mistake such as that illustirated
above 1s more likely to be made by & man who
has learned to fly easily or by one who had
trouble in learning to fly.

— Point out- that there are some whe believe
that a men who, in learning to fly, has ex-
perienced most of the problems developed
by his trainees msy be better equipped to
understand and help in solving such prob-
lems than a man who has learaned to fly
quickly and esaslly: Since instructors must
be topnotch pilots they are usually the men
to whom flying came eesily. Instruction
may, therefore, csll for increased effort
on their part if they are ito understand the
difficulties and help those trainees to
whom flying skills do not come so easily.

— The inatructor mist develop special tech-
nigues for explaining points which are now,
or have always been, self-evident to him.
("Patter’ and the "Fundamentals" are of aid
herea)‘ )

- The instructor must learn to recognize and
to treat the trainee's difficulties as
lsarning problems rather than as signs of
stupidity-

By e
L

g
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V. REVIEW AND EVALUATION ' t

A~ Point out that motivation can be summarized under four points:

taon

1. The trainee must "want! something -- to learn how to fly

expertly.

2. The trainee must be told what to do, and how to do it, in
order to satisfy his want.

%, He mmst do it.

4. He must get something for it -- praise, feeling of accom-
plishment; some sort of reward.

B. From class discussion, bring out how the topics discussed in this
lésson fit under these four points.

ASSIGN C.A.A. Bulletin "How to
Prevent Air Sickmegs" as outside
reading for next lesson.

R EEE PR S

The following sourcey in addition to those listed under FMaterials
was used in the preparation of Unit Lesson Plan V:

The dinvestigation of flight instruction conducted by E. L. Kelly at

Purdue University. (This is the study from which "Sample Student Comments,"
Dnit Lesson Plan I, were derived.)
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%-' R , KEEPING THE TRAINEE FIT

Unit Lesson Plan VI (Firagt Hour)

I. AIMS OF LESSON ' -

'; 4. To point out the implications of physical conditlon and emotional
' stability for flight traiming.

B. To discuss various aspecta of physical and emotional fitness.

C. To suggest methods for handling problems arising in connection with
physical and emotional fitness.

IT." MATERIALS

"How to Prevent Air Sickness."

: "F1t to Fly" by Malcolm C. Grow end Harry G. Armstrong.

o Wew York: Appleton-Century, 1941, pp. 327-331.
#Plight Instructor!'s Manusl," C.A.B. #5.

E% First sdition: Jume 1939, Chpt. III and pp. 119-121.
BT 1Third edition: September 1941, Chpt. V and pp. 104-106.

Reference materials (in notebook):

x E] *Standard Check Flight Procedures.!
R - MIntrogpective Reports on Learning to Pilot an Aeronca,
Chief Plane."

III. PREPARATION

= A. Read this outline carefully, since most of the material to be dis-
= cussed will be covered in it.

B. Raad the references listed above.
IV. PRESENTATIORN AND DEMONSTRATION
4: The instructor's responsibility for trainee fitness.

“ 1. Open the class by stating that the next twe periods will be
given over to a discussion of the problem of keeping ths trainee
fit. Point ocut that slthough at first thought thia might seem
to be the job of the doctor or flight surgeon, it 18 also the
ingtructor's concern, since learning is greatly affected by
physical condition.

27 Point out that it is important for the trainee to be in good
physical and emotional condition. i ’

a. A trainee who is Munder the weather” will ot learn zs
rapldly as a healthy cne. :

| eI



First Revision .
~45-

b. Trainees often will not go to a doctor of their own
accord for fear it will affect their status in the course.

¢c. Some symptoms can be recognized by the instructor better
then they can by the trainee.

d. Faulty training may impair the fitness of trainees by:
(1) 1Increasing fatigue.
(2) Aggravating air sickness.
(3) Implanting fears.

{4) Making the trainee discouraged, nervous, uncertain,
ete.

€. Certain problems of physical and emotional fitness can be
dealt with effectively by the instructor.

B. Colds and other common ailments.

1. Present for class discussion the gquestion: ®How would you
handle a trainee who reported for a flight lessom with a heavy
cold?® Bring out that:

2. He shonld be asked if he has seen the doctor, to determine éﬁ?@i
whether he is in shape to fly. -

(1) If a trainee has been sick in bed for three days or
more, C.A.A. regulations require that he have a
physical examination before his ticket is valid.

(2) If the trainee has ear trouble, he should not fly
unless he has the doctorts OK.

b. If the trainee is allowed to fly (whether or not he hae
seen the doctor), colds may result in:

(1) Pain in ears and head due to altitude changes.

{(a) If the trainee complains of ear trouble he
should not be brought down suddenly. 4 rapid
change in air pressure might rupture his ear
drums.

(2) Reduction of visual efficiency.
(3) Greater susceptibility to alr sickmess.
|

(4) Greater susceptibility to fatigue.

ce In view of these facts fhe instructor should:
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(1) Fly the trainee dual; if at ell possible.

(2) Demonstrate, or have the trainee practice, maneuvers
.' which do not involve viclent acrobatics or great al-
titude changes. If necesgary, merely devote the
lesson to a review of fundamentals.

(3) Cut the lesson time somewhat shorter than usual.

TOHEN T, e e

' 2. Point out that many of the points brought out in the discussion
of the common cold apply to other mild ailments, e.g.y stomach
trouble from improper eating.

i 1
e

Cv Effect of drugs on flying ability.

1. Certain medicinal drugs, such as any of the sulpha drugs, or
atabrine or quinine, have physical and often mental effects
which make a pilot unfit for flying for a period of time after
their administration.

2. Hangover from too much alcohol often renders a pilot unsafs.

- . 5. Point out that the instructor should be certain that the ef-
: fects of such drugs have worn off before flying a trainee. If
necessary, & -doctor should bs consulted.

L T D. Air Sickness.

1. Get the opinions of the class regarding the C.A.A. Bulletin
"How to Prevent Alr Sickness."

2. From the discussion, find out the points which the class feels
o to be most important, and write them on the blackboard in sum-~
- mary form.

3. Emphasize the fellowing points:

a. Tendency to get air sick, which is one kind of motion sick-
ness, is not &n indication of cowardice or weakness on the
part of the trainee. Cite cases of motion sickness occur-
ring in "old hands" in aviation.

b. Prevention 1s the best cure.

" - (1) Introduction to violent maneuvers should be brief.

- 1f the trainee shows signs of sickness {paleness,
excegsive swallowing, or yawning) the troublesome
maneuvers should be discontinued or the trainee
should be brought down.

(2) The instructor should avoid talking the trainee into
being air sick — if he =sks how the trainee is feel-
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sion he is expecting the tralnee to be air siek‘ =

(3) Hint to instructor: Trainses ausceptlble to air .
sickness should have & mininnm of flying as “paesﬁﬁv
ger -"

(a) During demonstrations the trainee should be . .-
given something to do —- something to take his
mind off his symptoms.

(b) The trainee should be told beforehsnd what is -
coming next, so that he can adjust to it. _;,fj?

The trainee who becomes air sick once, need not hecome a ™
chironic case. :

(1) The instructor should be understanding and sympathet-
i¢c and above all optimistic -- air sickness is rarely
chronic, He should give the trainee the impression
that it is something that cen heppen to anybody.

{2) The instructor should try to recall what meneuvers
or particular motions made the trainee sir aick.
Then in the next few lessons he should introduce
these maneuvers briefly at first; then gradually B
prolong them. When the trainee gets used to per- - =% .
forming the maneuvers without being air sick, he iz -
practically cured.

(3) Air sickness is often caused by the fact that the
trainee has eaten improperly or too much (a heavy
meal or a bottle of coke) just before the flight.
The 1ngtructor should be on the lookout for such
points, and caution the trainee to change his eating
habits, if necessary.

(4) Point out that tight-fitting or uncomfortable equip-
ment (goggles, helmets, etc.) may aggravate certain
physical factors and precipitate air sickmness in the
trainee.

The instructor should watch out for cases of Y"incipient®
air sickness, i.e., cases where the trainee feels uncom-
fortable without knowing exactly what is wrong with him.
Emphasize that "incipient" air sickmess will, in the long
run, have ag bad effects on flying and on learning as has
complete air siclmess and that the prevention and treat-
ment are essentially the same in both cases. (Refer to
p+ 2 in "How to Prevent Alr Sickness.!)

Instructors should assume responsibility for air sickness
in their trainees. When instructors at the Rochester, N.Y.
sirport were required to clean up the ship, the washouts
from air siclmess were considerably reduced.
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E. Fatigue.

1. Emphssize that everything the instructor cam do to minimize-
fatigue on the part of the trainee makes the instruction job
- sagier.

2.+ Point out:

a; Ingstructions don't "sosk in" well if the trainee 1s
fatigued.

b. Fatigue reduces motivation. The trainee doesn't "give a
damn."

c. Fatigue affects coordination, and may reduce efficlency
. below the danger point.

3. The importance of recognizing fatigue in a trainee.

a. Indicate that the trainee himself is not always a good
judge of his stete of fatigue. One characteristic of ex-
treme fatigue is a tendency to continue with the fatiguing
task.

b. A trainee may insist that he never felt better at the very
moment when his efficiency is very mach lowered. He may
actually be endangering himself and others if allowed to
+continue. -

e¢. The effects of fatigue may persist over a long period of
time. |

4. Characteristics of the overtired trainee.

g+ The trainee's performance is likely to sppear erratic when
he is tired. He will be in & slump, and then by exerting
extra effort, show a short period of zcceptable perform-
ance. This will probably be followed by another slump,
ete.

b. He may find it harder to shift his attention from one item
to another.

c. New details may escape his attention altogether.

5. Present for discussion the question: "What sre the causes of
trainee fatipgue, and what can the imnstructer do about them?"
Bring out the following as causes of excessive fatigue:

a. YTension" in the trainee. (State this will be dilscussed
fully in the next psriod.)

bt Excessive length of lesson.

¢+ Too much drilling on one maneuver.

1
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7.

8.‘

d.
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Equipment difficulties: poor adjustments of seat and con-
trols, badly fitting goggles, chute, stec.

Unhealthy conditions in ths plane. It is the instructor's

responsibility to make sure the training plane has no gaso-
line vapor leaks, fire-extinguisher leaks, carbon-monoxide

leaks.

Weather conditions: rough air, or excessive cold or heat.

Indicate that studles have been mede to determine whether
the noise and vibration of the plene lower efficiency of
performance. In general, there seems to be little measur-
able effect on performance even when noise and vibration
are continued .over a pericd of five hours. However, it is
still possible that extra effort is exerted to maintain
good performance under such conditions.

Point out that the instructor can deal with the prohlem of fa-
tigue bhy:

a.

b.

e.

Seeing that the plane is properly rigged, *seat and controls
properly adjusted.

Trying to determine cause of fatigue and correcting it.

For example, & trainee may be tired from concentrsted Prac=
tice on one maneuver. He should bs given a "bresk"™ by go-
ing cn to some other maneuver temporarily.

Adjusting the length of lesson to conditions. If exces-
sively rough air is encountered, or if it is extremely hot
or cold, the lesson should be cut short.

Checking up on the trainee'!s Wextra-curricular" activities.

Being especially careful on Mondays, or after leaves.

Emphasize that trying to teach a tired trainee is a waste of
time for both the instructor and the trainee.

Point out thﬁt in discussing physical and emotional fitness,
"tension" deserves special consideration, and that this toplc
will be taken up in the next peried.

Make a brief summary of
the topics discussed during
this hour.

i
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Unit Leeson Pian VI (Second Hour)

If there has beén an extended lapse of
time between the first and second hours
present a brief summary of the topics
discussed durlng the past hour.

PRESENTATION AND DEMONSTRATION (Continued)

F. Meaning of "tensi&n.ﬂ

Iy

Open the class discuseion by asking members to define what they
mean by "temsion." The class probably will not give adeguate
definlitions. They will give descriptions. Jot down on the
blackboard a word or term for sach description.

Cite the results of the intervlew study conducted at the Univer-
sity of Maryland, in which it was found that instructors used
the word "tension" to refer to the following conditions:
e. Increased muscle tonicity, e.g., resistance to pessive
movement of controls.

b+ Poor coordination in use of controls, e.g., jerky, abrupt
movements.

¢+ ©Signs of fear, e.g., excessive perspiration,'leaniﬁé from
bank. ‘

4, Narrow range of attention, e.g., fixed gaze, failure to
. ebsorb instruction.

es Great effort, e.g., "trying too hard to learn.t

Point out that these results show the importance of stating
Jjust what sort of tension 1s being talked about. GState that
the term is perhape most freduently used to refer to "“muscular"
tengion which occurs when opposing sets of muscles are made to
contract simultaneously.

Indicate that instructors also do not agree on whether a mild
degree of "musculer" temsiom is good or bad.

a. Somg feel that it is good as a sign of alertnsss.

b. Most feel that it is bad when it leeds to fatigue or rough
use of controls.

¢s Point out that the important point would seem to be that
if the "tension" does not interfere with the trainee's
performance it is all right.
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5. Diécuss ways in which trainées éxhibit P"muscular" tension.
a. "Standing"™ on the rudder pedals.
bv Creeping on the throttle.
c¢. Squeezing the stick.
d. Not riding with the plane.

6. Summary of other results of the Maryland Tension Project.
a. Studles of grip-pressure aﬁd rudder-pressure showed:

(1) wWide veriations in the "muscular® tension of trainégé; 5f‘y

(2) Some trainees showed tension chiefly in their grip, 7
others in their rudder pressure.

(3) There seemed to be little relation between measures
- of "muscular" tension and estimated skill of pilotq.;_

(4) The trainees of some instructors showed greater
tension than the trainees of other instructors. i
(Stress the importance of this point for instructor- 3
trainees.) _ NP —

7. Discuss causes of tension. Peint cut that tension, including
both ®muscular¥ tension and tension as otherwise defined, may
result from a number of different conditions such as:

a. Fear (of failure, of a bawling out, of losing control, eie.). i E

b. Lack of proper preparation by previous ground instruction
or air demonstration.

¢, Sudden movements or commands from the lnstructor.
&. Trying too hard (trying to do too much too fast).

e. Suggestion (movies, stories, etc.).

s
=

f. Physical ailments, hangover, etc.

F

.\
v ik
REF.a+

g. Poor inter-communication. (Discuss relative merits of
gosport and new type elecirical inter-communication.)

3% LE,

8+ Discuss means of avoiding or overcoming excessive tension.
(Indicate that the treatment will vary with the type of tension.)

&.J‘.
S e
Bt gt i

a. Good preperation end orderly presentation and demonstration.

-y
Wb
LR
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Proper speech habits on the part of the imstructor.

(l)r The imstructor should realize that any inter-
communication system has deficienciesy and should
meke every effort to speak clearly and distinetly.

(a) Point out the difficulties in understanding
the instructions in many of the phonograph
recordinga=

(2) The instructor: should never talk any more rapidly
- or exeztedﬁy ‘during emergencies (real or simalated},
e.g«y forced landings, then under normal circum-
stances.

(2) Emphasize that this leads to distrust of the
ingtructor on the part of the traines or that
it will over-excite the trzinee or make him
afraid.

The instructor should meke flying seem & common everyday
occurrence.

The instructor should be casual without giving the impres-
sion of carelesshess.

The instructor should not take over suddenly or too fre-
quently. When he does take over, he should seem to be
assisting. .

The instructor should not make the trainse mad, disgustedy
or frightened.

The instructor should get the trainee to look around; talk
once in a while about things awsy from the airfield, even
sing. Be human.

H. Emotional reactions.

1.

Point out that the instructor is in a very good position to no-
tice signs of emotional imbalance even before the traines real-
izes what is the matter.

Discuss the gemeral problem of emotional reactions as it is
nagally encountered in flight training.

4+

Point ocut that very few trainees go completely "crazy" dur-
ing the course of their training and that this extreme
group need not concern the instructor:

Explain that the real problems mre preseﬁted by those trainees
who react inadequately to difficulties encountered in their
flight treining, i.e., show minor maledjustments.
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culties by an excesgive display of emotdon (by -
"blowing up" or "sulking"), rather than by making .
a direct and straightforward effort to overcome . .
them. Remind the group that such extreme reactioms

are rarely incurable; that, on the contrary, they
can be both prevented amd overcome by the good in-

structor. )

{(2) Of particular concern to the instructor is the
traines whose emotionsl resctions to difficulties:
noticeably affect his flight training or wiil affaet
his safety in subsequemt flight experience.

3. Some causes of emotional disturbance or maladjustment on the
part of the traines.

a. Broadly speaking, the trainee who rescts eﬁotionally to &
difficulty encountered in flight training does so because
he feels unprepared to cope with the situation.

(1) Point out that this may be because he camnot speci- =
fically outline the difficulty, because hs has not .
been given adequate training; or because he does = .

—  not actually know how to handle the problem even
though he recognizes it. He may always have had
¥someone else® to golve his problems for him; he
may be ¥clashing? with the ingtructor; he may ac-
tuelly be afraid; he may be in aviation "against
his will¥; he may be having trouble at home or with
ground school; etc., etc., stc.

(a) Anmy or all of these reasons may be involved -
when one considers a given trainee. 0f course, --
the list can be greatly extended. o

(b) The major point here is that the instructor
mist be on the lockout for such underlying
causal agents if he is effectively to handle
and reorient the unadjusted trainee.

4. Ways to recognize emotional disturbance or maladjustment in the T-';
trainee. s

a. It must be stressed that the instructor will be making &
grave mistake if he takes all symptoms at "face value;
the gymptom may be only an indication of some more basic
underlying difficulty.

b.” Discuass the fellowing symptoms or "danger sigrals" of
emotional strain, relating them to the above causes (see
"Fit to Fly," pp. Z27-351):

(1) Restlessness or irritebility.



(2) Exceasive complaints of overwork.

{3) Undue apprehension or over-cautiousness: The trainee
may lack self-confidence; may be relying too much on
the instructor; may be afraid; may have no confidence
in the instructor; may not understand the mansuver or
the basic principles; etc.

(4) "Cockiness" or undue recklessness: This trainee may
actuslly be afraid and unsure of himself and of the
instructor, and is covering it up with & "devil may )

.-eare” attitude; way think he understands but actually
doesn!t; ete. -

(5) Surliness and pouting: The trouble here is generally
' with personality "clashes" between the insitructor and
the tralnee. However; as in. the other symptoms the
. trainee may just be discourapged, uncertein of himself,
and efraid; ste.

(6) Complaints of insomnia or light and fitful sleep:
Here again the trainee may be uncertain of exactly
how to meet his problems in flying or in ground
school; be afrald of washing out; ete.

{(7) Chronic compleints of physical ailments, e.g., avia-
tor's stomach; headaches; indigestion; belching; diar-
rhea; constipation; etc. This trainee may just be
complaining of these disorders to avoid an unpleasant
manguver; beceuse he is afraid; because he doesn't
want to fly; doesn't trust himself or the instructor;
etc.

5: How the instructor cen help maintain the trainee's emotional
balapce and avoid emotional maladjustment.

&5 The instructor ghould never belittle the trainee's emotiocnal
© reactions nor get into an Yargument® about them. They
should be treated as any of the trainee's problems are
treated: objectively, openly, snd constructively.

b. Point out that the best way to prevent emotional reactions
is carefully to prepare each student to meet the difficuifies
which he encounters. Careful and accurate preparation of
lessons will do much to insure that the trainee will gain
self-confidence, and will dispel much of his fear of flying.

¢: Emphasize that the instructor should make every effort to

avoid personality clashes between himself and the trainee.
Giving too much criticism and not enough praise often gener-
o ates not only a dislike for the imgbtfuctor but mlsc feelings
I of incompetence on the part of the ‘trainee:

[ £
j=3
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d. Point ocut the value of giving the treinee a chance to talk
over all or any of his personal problems with the instructor.
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Once these problems are talked out they will not seem so in-
surmountable to the trainee. .

Point out that in cases of gerious emotional involvement,
the instructor is not the man to handle the job and that
real damage might be done if the trainee is forced to con-
tinue to fly. The trainee who is having serious trouble
should be sent to a doctor without giving him the impression
that anything is seriously wrong with him.

Make a brief summary
of the topics discussed
during this hour.
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Unit Lesson Plan VI _(Third Hour)

If there has been an extended lapse of
time between the second and third hours
present a brief summary of the topics
discussed during the last hour.

IVv. PRESENTATION AND DEMONSTRATION (Continued)
H. Emotional reactions (Continued).

6. Ask the class where emotional problems are most likely to ariss
during flight training. Develop the fact that emotional mal-
adjustment occurs most frequently before or during: the train-
ee's first dual flight; his first solo flight; his first flight
test; aend his practice of acrobatics and similated emergencies.

a. Preparing the trainee for his first dual flight.

(1) If a trainee has had previous flight experience the
instructor should carefully explain any differences
which either he or the trainee may note between the
plane he will be training in and the type of plane
he previously had flown.

(2) If the trainee has not had previous flight experience
he will probably have a lot of preconceived notions
about flying and ‘sbout the dangers involved in it.
The instructor should thoroughly correct these no-
tions before he takes the trainee up for the first
time. This should, in fact,; be stressed throughout
the inltlal steges of training. Listed below are
some of the more prevalent misconceptions that the
trainse will bring to the first flight with him:

(a) "That the plane will 'fall'! if not constantly
given the closest ettention or if the engine
fails completely.”

(b) "That the plane will fall into & spin at the
slightest lapse of attention on the part of
the pilot."

{(c) "That the airplane is maintained in flight
through a combination of brute strength and
‘ constant violent manipulation of the controls.”

. (d) See others listed in Chapter III, C.A.B. #5,
June 1939, First Edition. (The topic is also
discu?sed in the Third Edition, September
1941,



{(3) The trainee should be giver esome hints as to what

it 45 going to "feel like," e.g.,

(a) He will feel that the ground is going away

from him rather than that he is going away - -

from the ground.

{(b) He will get a fealing of lack of motion while
he 1s flying.

(c) Point out the difference in sensations between -

being in a plané and on top of a tall building.

~ {(d) Explain the abrupt stopping of the roar of the

motor when the plane begins a glide. ,

(4} Emphasize the fact that flying is an everydsy occur-

rence-.
(a) The instructor should be casual, unhurried, etec.

{(b) If the question comes up, point out that there
are very few sccidents in alrplanes -- especlally
during flight instruction. A good example to
use is to tell him to check up or insurance
rates —— they are lower for C.P.T. pilots than
the rates against household accidents. _

b. Preparing the trainee for his first solc flight.

(1)

(2)

(3)

Ask the class to discuss the preperation of the trainee -

for his first solo flight. Summarize as follows:

Since a difficulty in the first solo flight is appre-
hension on the part of the trainee, anything the in-
structor can do to make the flight ®easier" for the
trainee will be of value. A good methoed is to make
three or four dual flights around the field during
which the trainee familiarizes himself with the ground
reference points; air conditionm; the proper time to

cut the throttle; the tims to begin the final appro&ch;.,5

ete. If the first solo flight follows these "practice"
flights immediately the treinee will know exactly what
to do and when to do it, and the excitement and appre-
hension accompanying the first sclo flight will be
lessoned. (See "Introspective Reports on Learning to
Fly en Aeronca Chief Plane.!)

Preparing the trainee for his solo flight should be-
gin long before the end of eight hours. .

L ¥ .
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(a) The instructor should try tc make the trainee
feel that the two of them are working as a team,
and that when the time comes for sole, the in-
structor will have absolute confidence in the
trainee's ability to take the plane around and
land 1it.

(v} During the hours before solo, the imstructer
should give the student practice in meeting
simulated emergenciaes which might confront him
on his solo, e.g., forced landings on take-off,
and should give the trainee practice inm recover-
ifig from rough landings, even if he has to
nudge the stick and mess up an otherwise good
‘landing. If this is necessery, however, the
instructor should alweys tell the student what
happaned and wiy .

(4) Mention that many trainees, just before the time they
expect to solo, go through 2 period in which their
flying suddenly becomes worge.

(a) This may be due to the fact that while they want
to solo because of the prestige it brings, they
81311 feel in doubt or apprehensive about trying
it by themselves.

(b) Under these conditions the instructor should try
to bolster the trainee's confidence by a little
extra praise and by emphasizing the fact that
he is making his landings unassisted.

(5) ' The instructor should prepare the trainee for the dif-
ferences between solo and dual flying, ¢.g.,

{(a) The fact that the plane climbs faster and takes
off more easily.

" (b) The sense that the front (or rear) seat is"empiy

(c}) The fact that ‘the glide will be more flat, and
the plane will float farther.

‘c. Preparing the trainee for his final test flight.

(1) The best method to keep the traimee from getting the

#jitters" in his teat flight is to give him thorough
- _ Tlight training. The trainee as well as the instruc-
[ tor must feel that he is capable of passing any flight
test on the things he has had to date.

(2) "Inspectoritis" will be reduced to a minimum if the
trainee is made thoroughly familiar with the flight
- test situastion. This can be accomplished by:

LA TS



(a) Administering Stendard Flights at freqntnt ina
térvals during the instruction program. These =
Standerd Flights (described inBulletin No.}, -~
Agtandard Check Flight Procedures") erein realitya
series of flight tests appropriate to various
stages of instruction. Having hed a number of
flight tests during instruction, the trainee
will be less likely to become "apprehengiven
of the fingl fljght test.

(b) Having different instructors administer the
Standard Flights as imstruction check flights.
This will get the trainee used to the idea of - "
check flights and to a new individual flying o
with him. L

(c) Showing the trainee how the flight test differg - - - =
from most examinations. In flight tests he -
- kmows just what is coming and will only be re-
gquired to repeat his performance on maneuvers
which he has been practicing for soms 35 hours.

(d8) Making certain that the trainee has thoroughly
memorized the order of maneuvers appearing in
the flight seguences that he will be required
to perform.

(e} Suggesting to the trainee that while he is fly-
ing solo, he should go through the sequence of
‘maneuvers "making believe" that he is being
checked by someone in the other cockpit. R

d. Preparing the trainee for acrobatics and simalated emer-
gencies.

(1)

(2}

(3)

(4)

'ings of incompetence." .

Emphasize the fact that meither of these situastions
should be introduced to the trainee before he is
thoroughly prepared for it. They should be discussed
and explained, and the trainee should be told how to
handle them. Point out that fear is apt to be &
primary element in these siiuations as well as "feel-

Discuss the dangers in taking & trainee up and :
3wringing him out” on his first flight, or at any C
time during the course of his training, without tell-
ing him beforehand whet is going to happen. =~

Point out the dangers in presenting similated emer-
gencies before the trainee has been instructed in
how to handle the plane in the maneuvers which the
emergencies require.

Explain agein here that most trainees have precon-
ceived notions asbout the danger invelved in perform-
ing acrobatica and about how dangerous emergency
siltuations are. Point out that many of their fears
are the result of "suggestion" slther from some
stories they have heard, or from movies they have
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(5)

aaen.

(2)

(b}

(e)

(d)

(e)

Their fears are none the less reel; however,
and the ingtructor must again meke every effort to
dispel them

Meke the followingzﬁuggeations for reducing or pre-
venting the develepment of fear in the presentation
of acrobatics and simulated emergencies:

The iInstructor should tell the trasinee hefore-
hand =22 mach as possible sbout these situations
and how to handle them himself.

- If the fear aspects of the situation sre
emphasized too strongly, the trainee may
become afraid in situations which would -
never have bothered him if the imstructor -
hedn't brought them up -- Suggestion.

The trainee's fears should bes openly and frankly
discussed. The instructor should point out
that fears are perfectly natural, and that a
person absolutely without fear would be an
extremely unsafe pilot.

NEVER BELITTLE A TRAINEE'S FEARS. The instruc-
tor should explain fears to the trainee in the
same manner as he does flying.

- In some cases 1t is useful to show how
some maneuver or situation, apparently
much worse than the cne causing the
traindge's fear, is not dangerous.

~. Point out to the trainee that his fears
‘may be dve to suggestion -- stories he
hes heard, movies he has seen, etc.

Fear of failure can be offset by the proper use
of praise and personal interest. Lower im-
mediate levels of sccomplishment should be set
so the trainee can see that he is making )
progress. (See Unit Lesson Plan V.)

If the trainee develops fear or anxiety in some
particular maneuver or emergency situation the
instructor must try to determine what aspect

-of the situation is bothering him.

~  Discuss the maneuver and flying in
general. Try to make it a normal, com-
mon, everyday procedure.

- Re-explain every aspect of the particular
meneuver and make certain that the
trainee understands how to handls it.

- Re-introduce the maneuver or emergency
situation gradually, being certain that
the trainee knows "what is happening.®
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(f) The instructor himself should never appsar
excited or disturbed by certain maneuvers or
real or simulated emergencies. He must talk
in the same tone of voice as he usually does.
He should never take over suddenly.

{(g) If a trainee has a minor accident on some
maneuver he should be sent up again immediately
if at all possible. It may be necessary for
the instructor to go up with him, but, in any
case, get him back in the ajr and repeat the
maneuver . '

V. EVALUATION AND REVIEW

A. Discuses the need for physicel and emotional fitness in trainees.

|
B. Review the problems which might arise in flight Instruction be-
cause of physical ailments and emotional maladjustments.

G« Evaluate methods for handling these problems.

The following sources, in addition to those listed under "Meterials,™
were used in the preparation of Unit Lesson Plan VI:

"Agents of Impairment," by Johnson, H. M. (A proposed chapter of a text
on Aviation Psychology now being prepared by the National Research Council
Committee on Selection and Training of Aircraft Pilots.)

_"The Effect of Noise and Vibration on Certain Psychomotor Responses," by

Lewls, D. Washington, D. C.: C.A.A. Division of Research, Report No. B.
January 1943.

"Marylend Tension Project.® A report presented to the N.R.C. Committee
on Seléction and Training of Aircraft Pilots, January 7, 1943.
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STEPS IN TEACHING A TRAINEE HOW TO FLY --
' THE FLIGHT INSTRUCTION PLAN

'Unit Lesson Plan VII (First Hour).

I. AIMS OF THE LESSON

A.

B.

To describe the steps in properly and carefully preparing a flight
instruction lesson plan.

To demonstrate the gteps in instructing a trainee in a specific man-
euver, uslng Medium Turns as a sample maneuver.

IT. MATERIALS

00000000000

OO0O00O00

"Patter" for Elementary Flight Maneuvers, C.A.B. #31.
"Flight Instructor's Mamual," Third Edition, C.A.B. #5.
Revised "Civil Pilot Training Manual," C.A.B. #23.
Projector for lantern slides {optiocnal).

Lantern Slides of Figs. 45, 46, pp. 88, 89 from C.A.B. #23 (optional).
A model airplane with movable controls.

A dummy set-up of rudder and stick control.

A W.T.S. loghbook.

Phonograph.

Phonograph Records 4, 5, 6, and 7.

The outline of the Course of Flight Training in C.A.B.

Reference materials (in notebook):

"Fundamentals of Elementary Flight Maneuvers," C.A.B. #32.
Charts to be Used as Aids in Lesson Plans, from C.A.B. #23.

IThe Story Behind the Patter.t

Sample Page of "Instructor's Personal Logbook for each Trainee.n
Transcripts of Phonograph Records 4, 5, 6, and 7.
Instructor-trainee outline of Flight Instructlon Plan.

" ITI. FPREPARATION

A'

B.

C.

Review the materials carefully and select the demonstration items for
this lesson.

Prepare for this lesson with particular care as its purpose is to
show the instructor-trainees how to prepare for instructing their own
trainees.

Films and records should be gone over before class so you are familiar
with them.

IV. PRESENTATION AND DEMONSTRATION

&.

Introduce this lesson by stating that experience in job training in
industry has shown that the best results are obtained when the in-
struction procedures are organized in advance, according to & carefully
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worked-out plan. The major steps in teaching a new skill are:”

(Write these on the board.)

1. Statement of aimd or formulhation of what id4 to be taught in
a specific lesson.

. Preparation -- of what to say or demonstrate, and how to do it,
including the collection of all necessary materials and train-
ing aids.

3. Presentation and-demonstretion to trainee.

4. Try-out and practice by trainee.

5. Evalustion and review —— to determine how well the task is
learned and to review it as a whole.

B'. Show the relationsﬁip of these stepé to flight instruction.

1. Point out that since piloting a plane is a new skill to be
learned by a trainee, the same five steps apply to flight
instruction.

2. Emphasize that thesefive steps are nothing new or revelution-
ary —- that all good instructors go through them whether they
know it or not.

3. Make clear that in the following periods the applications of
these steps to flight instruction will be discussed, and that
technigues which have beenr found effective by many instructors
will be presented in an organized manner.

CAUTION: Avoid giving the impression that
flight instruction heretofore has been wholly
bad, and that you are about to tell your class
the only right way to instruct.

C. Application of these steps to flight instruction.

l. &a. Point out that these "éteps in teaching" apply to ground
instruction as well as to instruction in the air.

b. State that bhefore the class takes vp their application
in teaching a specific mansuver, you will review their
general application to ground and alr instruction.

2. Make the following points, and allow further suggestions from '
the class if they are offered:

a. Aim of the lesson, or formulation of what is to be taught.
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(1) Point out the necessity of formulating what is to
be taught, or a "statement of aims," before ground
instruction.

(2) Contrast this with the instructor's climbing in the
plane, and asking trainee, "Well, what did we take
up last time?" -- & characteristic of many instruc-
tors whose flight lessons were recorded.

(3) Point out that determination of what should be
taken up should be in terms of the progress of in-
dividual students, and that this decision should
be made gt the end of the precedimg lesson so the
appropriate assignment in the "Fundamentals" can
be mads.

b. Preparation. '

(1) Point out to your class that instruction starts
long before the instructor meets his trainee. If
the instructor is to get zcross the aim of a lesson,
he must have thought ocut and prepared each step in
detail.

(2) The preparation for a flight lesson (whether or not
any new maneuvers are to be introduced} includes:
(a) Reference to the outline of the particular
course to determine what maneuvers he should
be taking up.

(b) Reference to the "Fundamentals" to determine
what points the trainee should know and what
guestions he should be agked to determine if
he hag read and understood the assigned material.

{c) Determination of the points in his outside
preparation to be emphasized in the ground
discussion, and additional explanstions to be
given.

(d) Reference to the "Patter" book, to brush up
on the method of explanation, and terminology,
during flight instruction.

kK (e) _Collection of charts, models, or other instruc-
‘ tional alds to be used during instruction on
the ground before the flight lesson.

(f) Outline of what will be taken up in air and
ground instruction, the order in which the
material will be presented, and the approximate
time limits for each topic.
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(3) The general lesson plan for any maneuver should be
altered to meet the individusl needs of a given
trainee as determined by reference to the W.T.3.
logbook or the instructor's personal logbook for
each student. )

{4) Point out that until the instructor has gone through
these steps, he is not ready to begin the lesson.
Your class will probably remark this is a formidable
list, and that all their time would be taken up with
paper work. Emphasize that when this preparation ls
organized it becomes much less formidable, and that
the purpose of this course is to show how these steps
can be carried through in an altogethsr reasonable
time. '

Presentation and demqnstration.
(1) - On the ground:-

(a) Make clear the distinction between teaching,
Utelling," and conducting a "bull session.”
Telling” does not permit an exchange of ideas,
or of guestions and answers. "Bull sessions®
are unorganized, and though they may be help-
ful as hangar flying they have no place in

.the limited time allotted to ground instruc-
tion. M"Teaching" is a discussion led by the
instructor, permitting an exchange of ideas
and of questions and answers, but kept on a
sequence of planned topics by the insiructor
so that no “important points are omitted.
Emphasize that ground instruction should be,
if possible, in a guiet place free from dis-
tractions.

(b) State briefly that good ground instruction
should include the following points:

CAUTION: Do not expand;
this material is to be .
presented in detail later
in the legson.

- The reguirements of a given maneuver.

- How it develops from or is different from
‘maneuvers introduced previously.

- How it is basic to maneuvers which are to
follow.

R S P L
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- A description of how the maneuver is performed
in terms of plane attitude and control operation.

- A statement of plane and ground reference
points used during the maneuver.

- An indicstion of some of the common errors made
while learning the maneuver and how to avoid
them.

(2) 1In the air:

(a) Point out the necessity of directed practice
and constructive criticisms while in the air.

{b) State briefly that good air instruction should:

CAUTION: Do not expand;
this material is to be
.pregented in detail later
in the lesson.

- Be aerodynamically correct.

- Be simple and clear to the student, using
no unfamiliar or highly technical terms.

- Bs logically organized.

~ Include no points which could be hendled on
the ground before or after the flight lesscon
proper.

— Be stated s0 it will have the same meaning
. for all trainees.

- Include demonstirations which are accompanied
by brief instructions making specific mention
of plane and ground references.

(c} Emphasize the value of "Patter” as a basis for
instruction in the eir, since "Patter" was
written and then reviewed and rewritten liter-
ally dozens of times to meet these standards.
(If time permits, expand these remarks through
reference to "The Story Behind the Patter.")

d. Try-out and practice by the trainee.

(1) Point out that the purpose of the try-out is to deter-
mine if the trainee understands the maneuver and
performs 1t correctly.
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(2) Practice is to enable him to make habitual the correct
performance of the maneuver.

(a) Emphasize the necessity of directing the train-
se's practice in accordance with his particular

, difficulties. Remark briefly on the points U
covered in Unit Lesson Plan II, Directed'Practiea;fi

(b) Point out that even though a trainee may be per- .
forming a maneuver perfectly, continued practide
on that meneuver is not wasted since it will re-
duce the chances for later forgetting, and aid
in making control operations “automstic."
(Remark that experience in cther fields has in-
dicated the value of "overlearning" correct
habits.)

c. BReview and evaluation.

(1) Point out that review is necessary, since forgetting
oceurs in leerning to fly as well as in other learning
gituations.

(2) Stete briefly that evaluaticn will be dealt with speci-
. fically and in detail in a later session. But note R

hers the following points regarding dey-to-day evalua- T
tion in the air: L

(a) The over-all performance of a maneuver should
be evaluated first: Whether trainee followed
ground reference points; met precision require-
ments; efc.

(b) The specific errors should then be discussed, R
e.g., errors in control movements, slipping, L
skidding, etc., with specific explanation as to . %
how these errors are out of accord with the <
fundamental principles underlying the maneuver.

{8) Emphasize the importance of a period of review on the
ground at the completion of the mansuver, in which the ey
trainee's performance is discussed, the maneuvers to -
be taken up in the next session stated, and the assign-
ments in the "Fundamentals" and other C.A.A. manuals
made.

D. Applications to sclo instruction.

1. Make clear that these "steps in teaching" apply in general to R
solo, as well as to dual, instruction. The ground instruction S
before sole flights, and the directions to the trainee regarding . o
maneuvers to be practiced and points to be emphasized, require
the same preparstion and care by the instructor as do dual flights.




2+ Point out that unlesg sole flights are supervised:

a. They may become merely periods of trisl-snd-error learning.

b. They may not even serve the purpose of building confidence,
gince the traines may not knew how to correct hls errors,
or worse still, may repeat errors until they become hsbits.

‘Make & briéf summary of
* | the topics discussed dur-
-ing this hour.
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Unit Lesson Plan VII' (Second Hour)

Briefly summarize the last hour's
work and state that the topics
will now be applied to a specific
maneuver .

IV. PRESENTATION AND DEMONSTRATION (Comtinued)

E. State that in this period the class 1s going to apply these principles
to the preparation for teaching a simple maneuver -- Medium Turns, as
an example.

1. Bring out that slthough in actual practice, the "flight instruc-
tion plan" hes to be mltered to meet the needs of individual
students, general plans for given maneuvers can be prepared,
which can then be altered as required.

2. Take up "Statement of Aims" and "Preparstion," and through sug-
gestions from the class outline the method of preparing to teach
Medium Turns.

Y

3. Summarize the points developing from the discussion on the board.

F. The Tollowing outline will serve as a guide for your organization .of
the cldss discussion. Be sure that the points below are covered.
Direct the discussion always in terms of the specific example.

1. Statemefit of aims: Bring out that this involves not merely that
Medium Turns are to be taught, but the recognition by the flight
instructor that he should plan his instruction so that the in-
tegration of Medium Turns into the flight course (the fact that
they are basic to many ‘more complex maneuvers) is understood by
the traines.

2. Materials needed by flight instructor.

a. "Flight Instructor's Manusl," C.A.B. #31.

b. WYPundamentals of Elementary Flight Maneuvers," C.A.B. #32.

c. "rlight Instructor's Mamual," Third Edition, C.A.B. #5.

d. Revised "Civil Training Manual," C.A.B. #23.

¢. Charts and disgrams illustrating the requirements for the
new maneuver (and often for maneuvers to be reviewed).

f. Trainee's W.T.5. loghook-

g. A mgdel airplanc.

h. The instructor's "Personal Logbook,® (notes on the trzinee's

progress) .

3. Preparstion.

a. Classeify the guggestions with reference to preparing to
teach medium turns according to the cutline for "Prepara-
tion" presented under C. 2, (b), page 64.
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b. Emphasize:

(1) The necessity of determining at the completion of
a given flight lesson the new maneuvers to be
taken up in the following lesson, so that ap-
propriate assignments in "Fundamentals" can be
made. Bring ocut that the purpose of the "Funda-
mentals® is to save the instructor's time, and
point out that by handing them out, sheet by
sheet, the trainee is more apt to read them than
if an assignment is made in the C.P.T. manual.

(2) The necessity for referring to "Patter? frequently.
Use both "Elementary Patter" and "Fundamentals"
as demonstration material) in the class.

(3) The importance of getting ready to guiz the train-
ee on his cutside preparation ("Fundamentals" or
other assignments) -- ask for examples of questions
that should be agked rsgarding Medium Turns.
Eveluate those suggested.

(4) The value in each instructor-trainee making out in
advance a list of the common errcrs his trainees
will be likely to make in performing the maneuvers
included in the course he is teaching -- such a
list will enable him to have clearly in mind what
grrors to be on the watch for, and will enable the
inexperienced instructor to evaluate a tralnee's
performance in terms of the number of common
errors which he makes.

(s} From class discussion meke a list of probable
errors of trainees learning Medium Turns.

(5) The value of using diagrams and charts. (If a
slide projector is readily available, project
slides of Figs. 45 and 46, pp. 88 and 89, C.A.B.
#23. 1If the projector is not available refer the
class to the diagrams in the manual.)

(6) The value in instructors keeping a perscnal log-
bock of thelr individual trainee's progress and
errors. If an instructor finds that all his
trainees are meking the same error, some fault in
his Instructicn technigue is indicated.

Summarize the major headings under "Statement of Aims™ and "Prepara-
tion.® State that although this may seem llike a lot of work to re-
quire of each instructor before he begins instruction, the efficient
ingtructor will have the major plan for all maneuvers outlined,

and for specific lessons will need only to refer to materials

which he has already prepared and adapt them to the individual
treinee.
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H. Play Phonograph Records 4, 5, and 6 (examples of good ground
instruction previocus to the flight lesson, and instruction in
the air, in Medium Turns).

1. Discuss with the class how ground instruction developed
from points brought up under "Preparation." Bring up the
good and bad points in the instruction, e.g.,

a. Good points.

{1) Instructor asked trainee questions regarding
- his outside assignments.

(2) 1Instructor developed points on which trainee
appeared uncertain.

(3) Explenations were in simple terms.
{4} Instructor emphasized safety and precision. '
b. Bad poiﬁts.

(1) Too many aerodynamic principles mey have been
discussed.

2. Discuss with the class the way in which the instruction in
the air was integrated with the pre-flight ground instruc-
tion. Bring out the good and bad points in the example,
€eley

a. Good points.

(1) Few explanations of technical points which
could have been better included in ground dis-
cussion.

(2) References were made to ground discussion dur-
ing instruction in air —- e.g., regarding con-
trol movements, reference points, ete,

b« Bad points.

(1) Instructor mey have talked too much during
first demonstration of the maneuver.

I. State that in the next period the class will begin to make
Flight Instruction Plans for the maneuvers they will teach as
instructors in the field. -

Make & brief summary of
the topics discussed dur-
ing this hour.

"
iy

oy
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Unit Lesson Plan VII_ (Third Hour)

If there has been an extended lapse of
time between the second and third hours
of this lesson present a brief summary
of the topics discussed during the pre-
vious hour.

IV. PRESENTATION AND DEMONSTRATION (Continued)

Js

1. Open the class by stating that in this period the "State-
ment of Aimg? and "Preparation" sections of Flight In-
struction Plans for secondary maneuvers will be made.

2. Write on the board the items that should be covered in
"Statement of Aims," "Materials," and "Preparation"
(see C, 2, (a) and (b)). Have the class copy these lists
in their notebooks.

3. State that in making up generalized Flight Instruction
Plans, reference to individual trainees is obviously
impossible, and that, therefore, instead of listing the
errors made by glven trainees, the ¢lass should prepare
lists of all the errors they can think of which a trainee
might make in the process of learning the specific
maneuvers. Instruct the class that the errors should be
clasaified according to the fregquency with which they
might be expected to occur.

4. Let the instructor-trainees selsct the mansuver they want
to work on in class, but state that Flight Instruction
Plans for all maneuvers they will be required to teach
will be prepared by each individusl as an outside assign-
ment.

5. Assign s due date for these lesson plans to,be submitted,
and remind your elags that the final grede assigned to
each instructor-traines will depend in part on the excel-
lence of the Flight Instruction Plans he submits.

6. State that Flight'Instruction Plans should be submitted
typewritten if possible, or written legibly in ink, so
that they will be permanent records for later reference.

During the period circulate through the class, making com-
ments on the preparations of the instructor-trainees, end
offering help where reguested.

Meke a brief summary of
the topics discussed dur-
ing this hour.

-
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Unit Lesson Plan VII (Fourth Hour)

If there hag been an extended lapse

of time between the Third and Fourth
Hours of this lesson present & brief
sumnary of the topics discussed dur- -
ing the last hour. -

IV. PRESENTATION AND DEMONSTRATION (Continued) e

L. 1. Begin the class by stating that in the past ¢lass periods the -
Preparation for the flight lesson has been discussed. g

2. Point ont that actual instruction is the PRESERTATION and
DEMONSTRATION in the teaching situation of the materials and
procedures dealt with under "Preparation.®

3. Have an instructor-trainee act as "lnstructor" and give ground oo
and gir instruction to another man acting as "traipee,” in one S
of the maneuvers prepared for in the previocus day's lesson. If S F
-possible, get two demonstrations inte the hour class period. N
Confine each demonstration to a single maneuver in order to )
save time. , =

4. Ask for class criticism of the instruction (at the completion
of the "ground? and of the "air" instructiom) and discuss the
degree to which the instructor-trainee covered the following
points in his presentation:

a. Ground instruction:

(1) Trainee should be told the air work to be taken up,
and the way the maneuvers are related to other morse.
complex maneuvers. (P"Statement of Aims" of the lesson.}

(2) The good points, and errors, in the trainee's
previous lesson should be discussed, with particular
reference to errors which would be likely to appear
in the maneuvers to be demonstrated. Reference
should be made to the list of common errors made up
earlier.

(3) The reguirements of the maneuver should be discussed,
e.g., degree of bank, emount of turn, with specific
reference to the precision requirements and safety

precautiong.

(4) The trainee should be quizzed on his knowledge of
outside assignments, particularly the "Fundamentals."
Hie weak points should be elaborated on, and the
meterial in the "Fundamentals" reviewed. The points
dealing with safety and precision should be emphasized.
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A verbal description of the maneuver and how it is
performed should be given, using a model plane and
charts for demonstration if possible. The use of

‘reference points, on the plane and on the ground

(roads,; fence-lines, etc.} should be mentioned.

. General aserodynamic principles may be brought in,

but the Iinstructor should not go intc the fine points.
Keep it simple. The length of their -description
should depend on the degree tpo which the trainee
understands the material in the "Pundsmentals."

Thé previously demonstrated maneuvers which are to

be practiced in the present lesson should be re-
viewed.

Ingtruction in the sir: Be sure that the points 1ncluded
under Presentation, Section €, 2, c are covered. 'In ad-
dition, ‘note the following points.

(1)

(2)

(3)

(4)

Before taking off, the instructor should make sure
the trainee goes through all routine checks and knows
why he is doing it.

On the way to the practice area the instructor may
profitably discuss the maneuvers to be taken up,
point out reference points on the plane to be used
during the maneuver or let the trainee practicse co-
ordination exercises.

(a) Occasionally, however, it is helpful to let the
trainee fly as he pleasses (to let him "play
around" a bit) on the way to and from the prac-
tice area, so he won't get the idea his train-
ing is standardized to the degree that he must
do only what the instructor tells him to, and
nothing on his own initiative.

During the presentation and demonstration the pre-
cigion requirements of the maneuver should be stated
clearly and emphasized.

Safety precautions should be emphasized.

If the instructor-treinee's instruction "in the air" is not
clear tell him to read aloud the instructor!s "Patter" for
the given maneuver from the "Patter" book and to note the
improvement in clarity of explenation. This will bring

out to the class the usefulness of this bulletin.

Make a brief summary of
the topics discussed during
this hour.
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Unit Lesson Plan VII (Fifth Hour)

Begin the class by stating that
the last period dealt with ground
and &ir instruction or "Presenta-

practice of maneuvers will he dis-
cugeed, and evaluation and review
of performance teken up.

PRESENTATION AND DEMONSTRATION (Continued)

My Practice. .
1. Point out the importance of try-out and practice immediately fol-
lowing demonstration, and the importance of continued practice
even after the trainee appears to have mastered s maneuver.

tion." State that in this session v

a. Point out that unless practice immediately follows the demon- - ~

stration, forgetting of fine control pressures may take
place.

b. Emplhasize, however, that this does not mean long consecu-
' tive practice on a given maneuver but rather practice spread
. out over a number of lessons.

¢. Emphasize the danger of continued practice of a maneuver
with which the trainee is having difficulty. It is better
to analyze his errors and discuss their correction later,
on the ground.

2. Point out again the importance of directed practice, emphasizing
its significance particularly in solc practice.

3. Make it clear that in dual instruction, practice by the traines,
and evaluation of hils performance by the instructor, take plaCe
simultanecusly. -

N. Evaluation and review.

1. State that the topic of evaluation will be taken up in detail in
the following periods, but that you want to discuss it briefly in
the present lesson. - .

2. Present for clmss discussion: "How should the day-to-day evalus-
tion by the instructor be organized?" Bring out the following
pointss

a. The trainee should first be asked to evaluate his own per-
formance, and the instructorts comments guided by the train-
ee's undergtanding of his errors.

. The over-all performance should be analyzed first and com-
mented on to the trainee, emphasizing its good as well as
ite bad phages. Attention to over-all performence is par-

ticularly impertant after the first demonstretion of a
maneuver.

lj-‘% "
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“.c. After the over-all eveluatiom the specific errors of the
trainee should be taken up, their effect on the over-all
performance discussed, and methode of correcting them stated.

y d. The rate at which errors have dropped out during the prac-
tice of previously demonstrated maneuvers should be noted
snd commented on. Whenever poasible the trainee should be
complimented on specific improvements in his performence.

?:ﬁ : . Use of instruments by the instructor to check his cbserva-

- tions. Point out the difficulty of detecting slight slips
* gr skids without reference to the ball-bank indicator.

;;;?1 ) ’ £ The instructor should teke written notes on the trainee's
performance for use in the discussion on the ground, after
the lesson.

5. Present for discussion: "What are the major inadequacies in the
usual review of the trainee's performance?"” Outline the class
guggestions on the board, and be sure to cover the following:

g. Inaccurate obsérvation of the trainese's performance, due in
part to failure to check observations by use of instruments.

b. Incomplete observation of trainee's performance due to lack
of an organized routine of observation and failure to take
notes while in the air. .

T ¢« Differences of opinion between instructers as to the im-

. portence of variocus maneuvers, or the important aspects of

o given maneuvers, and the emphasis of certain instructors on
ipet peeves.n

d. The tendency to consider that because a trainee is good in
one maneuver he is good in them all.

€. The difficulty of comparing estimates of the performance of
a given student by two instructors, since what is “average“
to one may not be average to the other.

4. State that in the following periods, the use of the "Ohio State
Flight Inventory® and other methods for overcoming certain of
these inadequacies will be discussed. Point out again the value

: of a "personal logbook" in which the notes made on & trainee dur-

N ing his flight lesson can be summarized. See the suggested form

for use with pages or cards which could be mimeographed by the

ingtruetor or flight operamtor. These comments should serve as a

point of departure in preparing the next dey's flight lesson.

a. Such a form has the following advantages as a supplement to
the W.T.5. logbook.

(1) HNotations can be more extensive and specific than the
one in the W.T.5. logbook.

= ) (2) Comments of a personsl nature which should not be seen
by the trainee or unsuthorized persons may he entered.
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(3) The detells of every trainee's performance don't have
to be "remembered.” :

5. The importance of review should be emphasiged. State that re-
view can be thought of as taking two forms:

&.

EVALUATION AND

A—'

B-.

Emphasize

Emphasize
directing

Review in the air; in which the instructor demonstrates

-again maneuvers which have been introduced earlier,

emphasizing in his review the emapects of the mansuver in

‘which the treinee was inadequate. Point out that during

such demonstrations 1t is often helpful to direct the k
trainee's attention outside of the plane, to ground refer-
ence points, so that he gets the "feel" of & properly
executed maneuver.

Review on the ground, after the flight lesson, during which
the good and bad points of the traineets performence are
discussed. .

(1) Emphasize the importance of analysis of the trainee's
-performance in these post-lesson ground discussions,
and the assignment of new maneuvers to be taken up in
the next lesson in the light of the trainee's progress.

(2) Play Phomograph Record 7 (good post-flight ground
instruction). Ask for class comment and discussion
of this example. '

REVIEW OF LESSONS ON FLIGHT INSTRUCTION PLAN
the Steps in Teaching.

the importance of making a Flight Instruction Plan for
the training of individusl trainees in accordance with their

individusl needs.

Emphasize

the importance of ground instruction, before and efter the

flight lesson. Make the point that all instruction-possible should
take place on the ground.

Point out

the value of the "Fundamentals" and the "Patter" book. Em-

phasize that the asgighnments in the "Pundamentals" should be made at

the end of a given lesson, for study before the time of the following

flight lesson.

Point out

the advantages of careful evaluation of the trainee's dey-

to-day progress.
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PINDING OUT HOW THE TRAINEE IS FROGRESSING
» Unit Lesson Plan VIII (First Hour)

I. AIMS OF THE LESSON

v A. To discuss the problems involved in accurate evaluation of trainee
progress.

;5"' . B, To present methods and techniques used in trainee evaluation.

IT. MATERIALS

] Motion Photograph Projector

Motion Photograph of good and bad performance on selected maneuvers
from a Flight Test, Reel 2.

"Flight Instructor!'s Mamual,” C.A.B. #5, 3rd edition.

1Civil Pilot Training Manual " C.AB. #25 end edition.

"G.P.T. Pilot Rating Book," (w:us logbook)

"Manual for Administration of the Ohio State Flight Inventory."

Copy for each member of the class of the ¥Ohio State Flight
Inventory.”

Flight Instructor's Recommendation or Pilot Flight Test Report;
ACA 3424.

a DEIDDD

Reference Materials {in notebook):

Semple page of "Instructor's Personal Logbook for Each Trainee."

Photograph of C.A.A.-N.R.C. Piper Cub Instrument Panel.

Photograph of Friez Flight Analyzer.

Photograph of "The Flight Recorder."

Photograph of R-S Ride Recorder and a Tentative Scale for Rating
Performance on the Right 720° Power Turn.

A Sample Diagram of Sequence of Maneuvers for Fimel Check Flight.

A Sample of an Farly Flight Inventory.

Record Sheet for Analysis of Practice Flight Observations.

"A Preliminary Study of Certain Predictors of Success in Civilian
Pilot Training," by Kelly, E. L. and Ewart, E.

Standard Check Flight Procedures.

A Deseription of Motion Photograph of good and bad performance on
selected maneuvers from a Flight Test, Reel 2.

UScale for Rating Pilot Competency.m

0 80 0000 00000

III. PREPARATION
i 4. Situdy the lessecn outlines and reference materials.

B. Prepare the "Practice Flight" required for the third hour of the
lesson, in accordance with local conditions and time aveilable.

IV. PRESERTATION AND DEMONSTRATION
A. Introduction.

- 1. One of the Major Steps in Teaching discussed previously was
"Evaluation and Review.? This step required an analysis of
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the trainee's performance in order to point cut the good and
poor aspects and to help him develop correct habits and avoid
(or break) incorrect hebits.

2. Another reason for accurate analysis of trainee performance is
to yield & measure of his performance. This measure, in terms
of a grade or some other form of rating, enables the instructor
to compare the trainee!s performance against a degired standard
or against the trainee's previous performance in order to find
cut how the trainee is "getting along."

B. Need for an Accurate Measure of Pilot Performance: Onre difficulty iﬁ,
the past has been the lack of agreement as to standards and methods =
of rating student performance.

L. In one study a group of C.P.T. trainees were rated at the end of
their primary flight training by three persons — their lnstruec-
tor, a check pilot, and one of three C.A.A. inspectors. (See 7
reference at end of this lesson.) ey

a. The agreement of inspectors, with 'instructor or check-
pilot, was little better than could have been expected by .
chance —— i.e., was little better than if the raters had L
‘never flown with the trainees, but had merely given them S
the first grade that happened to pop into their minds. o F

b. The agreement between instructors and the check-pilot was
somewhat better, i.e., some relationship between their
ratings wes evident.

2. DPossglble causes of the lack of relatioenship between inspectors
and instructors or check-pilots are:

a. THe fact that a trainee's performance on a single flight .
may not be representative and hence may give an incomplete ;'};
picture. -

.

bs The differences in emphasis on certain maneuvers between B
instructors and inspectors.

¢. The lack of stendardization in check flight procedures.

3. (ite examples of differences among inspectors as to "what they
took for," what they "grade on," etc. Refer to common practice
of preparing the trainee to "pass the inspector" rather than the
course. ’ '

0. Sources of Efror in Judging Performance: Present for cless discussion:
"What are some of the common sources of error in giving flight grades,
or maneuver ratings as entered in the logbooks?" During the discussion
bring out the following points:



1. Differences between raters as to standards:
"a. The "tough" grader.
b, The "easy" grader}-etc.

2. ‘The avoidance of extreme ratingsa

a. Some instructors don't give 1's or 5's on Mgeneral
principles."

b« Ingpector's grades show the same tendency.
Example: In one study of inapector's grades (see
reference at end of this hour}, out of a
total of 56 students —
21 obtained grade of 80
11 u n "5
4’ u H " 70
3. Tendencies to shift standards:
a» From day to day according to mood.
b. From stage to stage.
c¢. From traines to trasinee. For example, an average trainee
tated immediately after an outstanding trainee msy receive
toc low a rating.
4. Basiﬁg Judgments on inaccurate data:
a. Inaccurate judgments of angle of bank, air speed, etc.
b. Failure to check agailnst avajlable instruments.
c¢. Failure to remember afterwards what really happened.
5. Failure to .observe the significant items:

g, Instructor's "look for' pet faults and "just don't see"
others.

b. Instructors and inépectors use different test situations.
6. Differences of opinion as to importance of the items observed:
8, Differences asz to significance of the vardious mansuvers.

b. Differences as to significance of specific faults, such
as slipping, skidding, climbing speed, etc.

o
4
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D. On the basis of the above discussion of errors it can be seen that
en accurate measure of performance will be obtained only if the fol-
lowing three conditions apply:

1. The performance being evaluated is made under carefully stan-
dardized conditions.

2. The observer makes complete and accurate observations of the
performance.

3. The grading system 1s clemsrly defined in terms of standards of
performance and in terms of the items observed.

Make a brief summary of
the topics discussed dur-
ing this hour.
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Uriit Lesaon Plan VIII (Second Hour)

If there hep been an extended lapse of time
between the First and Second hours of this
lesson present a brief summary of the top-
ics discussed during the lest hour.

IV. PRESENTATION ARD DEMONSTRATION (Continued)

E. Introduction: Point out that during the last hour the importance of
standerdization of the test situatlon was emphesized. State that
this topic will be takén up in detall during this session.

F. Tendency towerd standardization of flight instruction in general.

1. Point out that the trend in flight instruction has been and is
now toward standardlzation and away from the haphazard and un-
gupervised practices of the past. This is shown by:

.8+ The organization of the C.P.T.-W.T.8. curricula.
(1) Flight course curriculs.
{2) Preparation of C.A.A. manuals.
{(3) Ground-school courses.
by Standardization of instruction.

(1) By instructor refresher courses.

(2) The standardization of terminology and instruction by
the use of HPatter.”

(3) The development and use of "Fundamentals of Flight
Maneuvers ."

G. Standardization of C.A.A.-W.T.S. tests.

1. Standardization of ground-schocl tests. Point cut that standsrd
tests have been prepared so that all trainees completing certain
courses will bs gquestioned over the same material.

2. Standardizstion of flight teats. Go over semple flight tests,
and point out the attempt to standardize the examination in terms
of maneuvers included, requirements of the maneuvers, order of
presentation, etc. Refer to "A Sample Diagram of Sequence of
Maneuvers for Final Check Flight," included in the reference
material.

H. Usge of standard flights in flight instruction.

1. The principle of standardizatien of flight tests is exemplified
by the Standard Check Flight Procedures developed for research

e
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purposes at the University of Pennsylvania under the direction of
the National Research Council.

2. Pass out copies of "Standard Check Flight Procedures" and discuss
the following points:

a. Basic characteristics of the standard flight.
b. Adaptation to local airports.

c. Instructions for use of Standard Flights. The principles of
these instructions hold true for any standard sequence of man-
euvers.

Z. Precautions to be cobzgerved in teaching and using any standard sequehce.

2. Trainees must be cautioned thast field patterns are not identi-
cal from airport to airport. They may be altered because of
obstructions or restricted areas.

b. Trainees must be taught that in emergencies, e.g., forced
landings, the sequence does not have to be followed.

c. The instructor must be careful not to follow m set routine of
inserting emergency maneuvers at the same point in the segusnce.

d.. Trainees must be taught the reascns for the flight patterns and
sequence of moneuvers and trained to plan flight paths in accord-
ance with the pattern and sequencs.

4. OQutside assignment.
a. Have the class prepare a description and dlagram of Standard

Flight A as adpated teo the local airport being used in comnec-
tion with this course.: ) '

(1) This may be helpful in planning new field patterns neces-
sitated by emergency conditions, e.g., weather, restricted
areas, etc.

Make & brief summery
of the topics discussed
during this hour.
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Unit lLesson Plan VIII (Third Hour)

If there has been an extended lapse
of time between the second and third
hours of this lesson present a brief
summary of the topics discussed dur-
ing the last hour.

Iv. PRESEHTATION ARD DEMOHSTRATIGN (Continued)

K. Begin this hour by explaining that it is not sufficient msrely to
put the trainee in a standardized test situation. What he does dur-
ing the test must be observed and evaluated by the perscn giving the
test. In previcus discussions it was shown that inaccurate evalua-
tion of trainee performance was due to three main causes:

1. Failure to look for the right things.
2. Fapilure to record mccurately what was observed.

3. Failure to evaluste the performance adeguately, elther for the
traines’e benefit, or for grading purposes.

L. Reduction of errors of cobservation and evaluation: Reise the question
of how such errors can be reduced. Try to integrate the suggestions
of the class with the following points:

l. The development of an organized method of observation such asz
the following:

&. Break-down of the performance into logical paris {such as
entry, turn, and recovery), noting certain specific points
during the trainee's exscution of each part. Emphasize
that the nature of errors can most accurately be noted in
terms of specific aspects of performante (leads with rudder
in entry) rather than in terms of general characteristics
(poor coordination). Example of such a break-down:

(1) Control operations.
(a} Errors in application of pressures.
(b} Errors ip timing.
" (2) Precision.

(a) Errors in maintenance of direction, rate of
turn, angle of bank, etc.

{b) Errors in altitude control.

(¢} Errors in ground pattern.
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(3) Judgment and planning.

(e) Failure to show evidences of having planned
flight path.

(b) Failures to observe safety precautions.
b. Use of availéble instruments for checking observations.
c. Use of an organized method of recording the cbservations. rﬁ;i
d. Practice in the ﬁse oflthe'method developed. l

2. Development of an organized system of evaluation, based on the
observations made during the flight.

a. The over-all performance on the meneuver should be evalu-
ated first.

b. Then the specific faults in the performance should be
enalyzed and the effect of such errors on the over-all per-
formance pointed out.

c. When evaluation of flight performance is made in terms of
comparison with other trainees, or to determine a given
traines's progress for entry in W.T.S5. or the "Personal®
logbooks, the following points, in addition to performance
during a given flight, should be noted: {(Ask class for
other suggestions.) '

(1) Application of principles learned in previous
maneuvers (e.g., safety precautions, correction
for drift, etci)

{2) Recognition of new variations of previously learned
control applications.

(3) Rapidity with which errors drop out with continued
practice on certain maneuvers.

{(4) Persistent recurrence of old errors.
(5) Speed with which the trainee "catches on."
Mf The problem of rating flight performance.

T. Point out that the W.T.S. Logbook calls for ratings, after each
flight, of the trainee's performance on all mensuvers practiced
during that flight. Theas ratings are made in terms of a
grading system having a range of five points, as follows:

1. Excellent
2. Above Average
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3. Average
4. DBelow Average
5. Poor

2. State that the purpose of any rating gystem is to differentiate
individuals in respect to the performance on which they are
being rated. In the flight instruction situation, the rating
system is designed to brimg out differences in flying proficiency
which exist among trainees. !

a. In order for differences to he made most clear, &s much of
the totel range of ratings as possible should be used.

(1) Contrast this point with the tendency’ of mamy flight
‘instructors to rate their trainees using only two or
three of the five possible ratings.

(2) Point out that in the experiment cited earlier in this

' lesgon, 32 out of 36 trainees were given a grade of
either 75 or 80, which did not differentiate between
individual trainees but merely lumped them into two

groups.

3. Point out that the rating or grade given to a trainee will depend
on the standard of performance with which he is being compared.

m+ Point out that two standards could be uged in rating a
group of trainees, i.e., the performance of individual
trainees in the group could be compared with:

(1) The performance of a large group of trainees who had
completed the flight course.

(2} The performance of a large group of tréinees having
the same gmount of training as the man beihg rated.

L. Mention the advantages and disadvantages of these two types
of standards:

(1) Standerd: Proficiency at end of course.

(a) Advantage: Improvement can be shown by the
' progressive improvement in rating from stage
to stage.

(b) Disadvantage: The entire range of ratings will
probably not be used in rating trainees at any
one stage, e.g., during Stage &, even the best
trainees would seldom be rated better than 3 on
certain mansuvers.
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(2) Standard: Proficiency of a group having seme amcuht
of training as those being rated.

(a) Advantage: The entire range of ratings can be :
used in rating a group of trainees st amy stage
in their training. )

[T

{b) Disadvantage: Improvement is not so readily
.shown, since the trainee who improves normally
"will show no improvement in his ratings from
stage to stage.

4. Bring out that W.T.S. officials have stated that ratings are to
be made in terms of what could be expected of a group of trzinees
having comparable training to those being rated.

CAUTION: Check this point with your
resident superviscr. W.T.S5. pro-
cedures change from time to time.

2. Point out that the "standard" against which trainees being
rated are to be comparsd is represented best by the various
levels of performance the instructor has found in previous
trainees he has instructed.

(1) Bring out the difficulty this presents to the new
instructor« Polnt out the following alds in setting
a standard until experience has been gained:

(a} The new instructor may use as a tentative
standard the performances of the men with whom
he trained, in various C.P.T. courses.

(b) The instructor can refer to his list of errors -
commonly made in a specific maneuver. The
number of these errors made by a given trainee
can then be considered 1In giving him a rating.

b. Agaln emphasize that when this standard (comparison with the
group) is used:

(1) Average progress from stage to stage will be indi-
cated by similar ratings from stage to stege, and

not by improvement in ratings.

(2) The entire range of ratings‘should be used, so that

the greatest possible differentlation between trainees
may be made.
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Point out that if a large group of trainees

were being rated on a given mansuver there
should be 1's and 5's as well as ratings of

Ry, 3, and 4. This is because in & large group
of trainees with equal number of hours of flight
there must be some who are cutstandingly good
and others who are outstandingly hbad.

Emphasize that every small group of trainees -

may not contain very good or very poor trainees,

so that the instructor should not "force" his
ratings. He should remember, however, that 1's
and 5ts are included ir the scale, and there-

fore should be used in rating the extremely

good, and the extremely poor trainee, respectively.

Bring out the implicatione of such ratings for training.

(1) Emphasize the inaccurscy of the statement made fre-
quently by instructors, "If a trainee is rated 1
he would be perfect so there would be no use of
training him further. ,

(a)

Point out that just becouse a trainee is given
a 1 in a maneuver in Stage A does not imply
that more improvement is impossible. It merely
indicates that in comparison with others hav-
ing the same training, the trainee's perform-
ance is extremely good.

Mske a brief summary of the
topics discussed during
this hour.
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. Unit Lesson Plan VIII (Fourth Hour)

If there has been an extended lapse of
time betwsen the third and fourth hours
of this lesson, present a brief summary
of the topics discussed during the last
heur. '

IV. PRESENTATION AND DEMONSTRATION (Continued)

N.

Introduction. Point out that ratings can be used for two major
purpcses:

1. To grade the trainee's performance, 1.e., for marking purpbses.-_

2. As an aid in instruction, i.e., to help in identifying those
details of flight which need correction, or further practice,
etc.

The "Flight Instructor's Recommendation or FPilet Flight Test
Report® {(Form ACAZ424) is an example of a method intended
primarily for grading or rating purposes.

1. Point out that this is an attempt to overcome some of the
weaknesses of past instructor and logbock ratings.

2. Demonstrate how the ratings are made (see directions on the
sheet) .

3. Emphasize that this instrument is primarily a rating or grading
device rather than an instructional aid although it may have
some usefulness in this latter comnection.

4. Point out that it is possible to fill out this form from "Flight
Inventory" notations which are discussed below.

The Ohio State Flight Inventory is an example of a rating form in-

tended primerily for instructional purposes although it can also be
used for grading and, as a matter of fact, for obtaining facts used
in preparing the ¥Flight Instructor's Recommendation® (Form ACAZ424).

1. Present samples of early form of inventory and show the follow- -

ing weaknesses. (See "4 Sample of an Early Flight Inventory™
in reference meterials.)

a. Too many items, some only infrequently marked.
b. Some items were "peils" of individual instructors.

c. Difficulty of observing some of the items.
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2. Prigsent letest revision of "Ohio State Flight Inventory" and
“phow: (See "Manual for Administering Ohioc State Flight Inventory.)

a. Reduction in number-of items.

= b. Applicability to many types of planes, instruction programs,
C. etc. :

c. Present method of scoring.

d. Use of Inventory as enalytical aild in detecting "families"
of errors, e.g., insufficient rudder in all turms.

e. Point out that the appearance of the same family of errors
in several of an instructor's trainees may indicate a de-
ficiency in the instructor's methods of teaching and evalu-
ation. '

3. Point out that the "Ohio State Flight Inventory" can be dis-
dussed with the trainee following each check flight om which it
is used. -

Y

E 4. Contrast the "Ohic State Flight Inventory" with the "Flight
: Instructor's Recommendation" (Form ACA3424) mentloned above.

o a. Emphasize the point that the Inventory is more specific in
indicating errors. For example; If a trainee skids on
right turns and not on left turns there is no possibility
of indicating either the direction of the turn or in which -
part of the turn the skid was made if the "Fligh% Instruc-
tor's Recommendation” blank is used. When the "Ohio State
L Flight Inventory® is employed, however, the instructor may
: indicate whether the error is made consistently on right or
left turns, on entry or recovery, and if it is due to over-
control or undercontrol. (Other examples mey be used.)

b. Point out how the Flight Inventory can help to solve the
problem confronting the inexperienced instructor in deter-
. mining just what constitutes a fgood,? "average,® or"poor"
trainee, since evaluatien is in terms of observed perform-
ance rather thsan ratings.

c. Point out that the "Ohie State Flight Inventory" emphasizes
R the treineels good points as well as his errors. Show how
S this ties in with good instruction.

d. Show how the trainee himgelf may moke use of the "Ohio
' Stete Flight Inventory" as well as the instructor.

e
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Q. Tryout and Praectice (to be carried on outside of class).

1.

A sample flight, consisting of eight or ten meneuvers from
Standard Flight A, will be devised under the Methods Imstruc-
tor's directicn in accordance with the principles of the
"standard flight." .

Each Instructor Trainee will select for each maneuver two of
the possible "errors" listed on the "Chio State Flight Inventoryt
sheet for that meneuver. The "errors" selected should be re-
ported in writing to the Methods Instructor and not mentioned to

anyone else.

The c¢lass will then be divided into groups of three: Traines
4, Traines B, and Trainee C. Each group will go through the
following procedure:

!

CAUTION. Be certain that these
instructions are understood.

a. Trainee A, acting as pilot, will pilot the plane through
the "trial flight," making the predetermined errors at the
appropriate time. (The errors should not be exaggerated
but performed as "naturally" as possible.)

b. Tralnee B, accompanying the flight as observer, will assign
a grade for each maneuver on sample sheets of a standard
Logbook, meking all pertinent entries and comments.

¢+ With Trainee A as pilot and Trainee B as observer, a
second flight will be made. Trainee A will make the
same predetermined errors. Trainee B will use the
"Plight Inventory," following the standard procedure
for its use.

d. Two flights, according to a similar procedure, will then
be made with Trainee C as observer and Trainee A as pilot.

e. If time allows, other possible combinations can be used,
as follows:

B as pilot, C as observer
B as pilot, A as observer
C as pilot, A as observer
C as pilot, B as observer
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4. The Logbook entries and Flight Inventories will be turned in
to the Methods Inatructor, properly identified as to Pilot
and Observer.

Meke = brief summary of
- : the topics discussed dur--
ing this hour.

CAUTION. The data from these flights
will be used in the Sizth Hour of this
lesson, If the experimental flights
have not been completed by this time
begin Unit Lesscon Plan IX in place of
the Sixth Hour and come back to it
when all Instructor-Trainees have com-
plete data.
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Unit Legson Plan VIII (Fifth Hour)

If there has been an extended lepse of

[ time between the fourth and fifth hours
of this lesson present a brief summary

of the topics discussed during the last
hour.

PRESERTATION AND DEMONSTRATICMN (Continued).

F. Begin this hour by discuscing the folloring pointo:

1. One difficulty of Evaluition of I'light Ter®crmonce by on chserver
in the plane is that once the rlight ie over, il cen't be re- :
eated. An observer has no way of "checking" on himself and, .
unless the plone can corsy more thoen one obocerver, cobaervers
can't check on each other.

@. Decause of the above, attempisc hove bech made to obltain a
rermanent record of riisht performence whizh czn be studied on
the ground after the I'lighi. -

2. Twe methode heve rcon ascar  Tholtesrupalc and The
Yosmer inveolives Lolin o ome Len phiotmeranh Sl U ;-leL- The
latter uaes wn inpivurcnt which leers noperswnent record of
varicus ssznesto of TiUbt porlormnnce.

J. Flologrophic Mathed of Aunnyole ol Tlicht Tecfermoncze.
B! . .

2. The Besb eremple of the ure ol pnevographls -nciyois 2o found
in a method devised at the University of Pennsylvania end used
in commection with the N.R.C. Midwest Project which included:

a. Photographic Recording of C.P.T. students during Standard'
Flights in Stages &4, B, C, and D.

b. Ratlng of the over- all performance on the hasis of an
inspection of the films by two 1ndependent cbservers, who

placed the students into Best 25%, Middle 50%, and Poorest
25% on bdsis of films alone.

2. Description of the photographic records obtained.
a. Camera Field: (Show "Photograph of-C.A.A.-N.R.G. Piper
Cub Instrument Panel" and describe the items in the
camera field.)

b. The Pennsylvania, Control Recorder. . R

c. The method of taking the photographs.



3. Demonstration of Motion Photograph, Reel 2.

8. Pasg out to the class ™A Description of Motion Photograph
of good and bad performance on selected maneuvers from a
Flight iest;“ Reel 2.

b-: Present Reel 2, which containe two flights; the first
repregenting a good performance on the selected manewvrers, —
and the second representing a poor performance. After the
film has been run, ask the class to consider which of the
performance was the better of the two and why.

4; Re-run the film and make specific observations on sample
maneuvers, (Methods Instructor -- see comments on Demonstration
Film I.) 'Point out the difficulty of observing sil items dur-
ing one viewlng and the differences between individusls in the
clzss as to the observations they reported.

T+ Values of photographic records of pilot performance.

j—

1. Permlt viewing and re-viewing untll g1l possible observations
are made.

2. A'trainee's errors can be pointed out to him on the ground when
he is not distracted by other duties.

5. More than one person can observe the performence at the same
time.

4. An instructor cen check his own accuracy in observing treinees
perfermance. ’

5.  Instructors can check thelr own flying habits to insure that
they are demonstrating maneuvers properly.

6. Use of these instruments is limited by their cost, time necessery
-to process the films, necessity for "photographic plane," etc.

U. Graphic recording of pilot performance.

1. Refer to the following photographs and descriptions in the
Reference Materials (in the Notebock):

a. The R. S. Ride Recorder and Sample Records.
b. The Friez Flight Analyzer.

c. The Flight Recorder and Sample Records.
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2. Describe the flighﬁrdata ?rovided by each of the above instruments.
3. Evaluation of grapﬁic records of performance.
a. Same general advantages as photographic records.
b. Less costly than film.

c. Harder to analyze since records are in different form from that
ordinarily observed.

d. Recording limited to a few mspects of trainee's performance.

€. Maintenance of this apparatus is difficult.

V. Present a brief disqussion of the status of these techniquek.

1. As yet, the photographic and graphic methods of recording and analyzing
flight performance (discussed in previous sessions) are not available
or practical for every-dgy use. Analysis of trainee performance still
is dependent upon direct observation during flight. In the meantime,
such methods are available for research purposes and field try-out as
instructional and flight evaluation aids.

@« The immediste problemg of instructors is to improve their own observa-
tion, utilizing all possible aids.

Make a brief summary of
the topics discussed dur-
ing this hour.
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Unit Lesson Plan VIIT - (Sixth Hour)

= If there has been an extended lapse of
B time between the Fifth and Sixth Hours
5 of this lesson present a brief swmmary
3 ) of tha toplics discussed during the last
“hour-

IV: PRESENTATION AND DEMONSTRETION (Continued)

CAUTION: If all Inmstructor-Trainees
bave not completed their experimental
flights as called for 4n the Fourth

- Hour of this lesson, begin presenting
= Unit Lesson Plan IX at this time.

W+ Comparison of Logbogk and Flight Inventory Observations: On the
basis of class comments and date ¢btained during the "practice
flights,” the Log Book and Flight Inveéntory methods of ocbserva-

N tion should be dlacussed and evaluated, and the following differ-

- ences emphasized:

gy

i’j LN

1. Observatidn of intentional errors.

- a» Tabulate the data from the "Practice Flight" experiment
- using the “"Record Sheeta" provided.

o by Treat each msneuver separately, and deteimine what per-
o centage of the total pumber of intentionsl errors made
by your trainees during their "practice flights® were
recorded in (1) the Logbook observations, and (2} the
Flight Inventory checks, reaspectively.

~-For example: If you have a class of 30 trainees, sach
man should have completed twe flights, mak'ing the same
iwo ‘intentional errors in each maneuver of sach flight:

: Thus there would be 60 intentional errors made in a

w: gingle maneuver during flights in which the -observers

. used the W.T.S5. Logbook, and the same 60 intentional

errors would be made during the flights in which the

observers used the Flight Inventory.

c: Checking the "Logbock" entries against the errors in-
tentionally mede by the pilot will reveal how many of
the 60 were "caught™ by the observers.

d. Checking the "Flight Inventory" observations against
the errors intentionally mede will provide a similar
comparison.

S 4 BTy wd e
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¢. Compare the eofficiency of the two methods in terms of the
success with which each recorded the intentional errors
made. (Tabulation of data on three or four maneuvers
should be sufficient for illustrative purposes.}

2. Completeness of observation: It will undoubtedly be possible to
contrast tendency of Logbock entries to be concentrated on a
few items with the Flight Inventory which compels cbserver to
examine meny aspects of the psrformance.

3. Comparative merits of the two systems for instructional pur-
poses {as discussed in outline for Fourth Hour of this lesson).

4, Comparative merits of the two systems for grading, or rating
purposes (as discussed in outline for Fourth Hour of this
lesson)'.

V. REVIEW AND CONCLUSION.
A. Accurate measurement of trainse's progress requires:
1. BStandardization of the test situation.

2. Complete and accurate observation of performance during the
test situation.

5. Use of a grading or rating system with well-defined standards
and methods of grading.

B. The accuracy of measpres of trainee's progress can be improved by
means of the following techniques:

1. Use of Standard Flights.

2. Training in the avoidance of common errors of observation and
evaluation.

5. Use of Flight Inventories for analysis and scoring of pilot
-performance.

4. Use of graphic and photographic methods (in research).
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CHECKING FLIGHT INSTRUCTOR PRACTICES

Unit Lesson Plan IX

A. To stress the need for a periodic chéck-up on instruction methods.

B. To describe the use of the "Instructor's Self-Audit," a systematic
evaluation of daily instruction practices.

II. MATERTALS

Reference materials (in notebcok):

[ »self-Audit for Flight Instructors."

[] 0.S. Navy "A Diagnostic Scale for Rating Flight Instructors.”

[C] "How'm I doin'?! by M.S. Viteles.

E] Suggested guestions to be assigned prior to the final examination.

TII. PREPARATION

A. Réview the above-listed materialsy and how they are used.

IV. PRESENTATION AND DEMONSTRATION

A. Begin the hour by presenting the need for a psriodic check-up of
the instructor's teaching practices.

1. Point out that checking on the instructor's teaching practices
is just as important as giving the engines their 100-hour
checks; or giving the trainees their check flights.

2. Discuss the following reasons for periodically checking on
instruction -practices.

-

The present course will be of value only to the extent
that it is carried over into practice. The use of out-
lines and instruction aids, and the comstant attention

"to the avoidance of common errors of instruction, must

become habitual with the instructor:

Refer to the fact that a personal check on one's habits
has been used to advantage in industry under the title of
the "Self-Audit" plan. The function of the self-audit
plan is to direct the man's attention toward his own

work, to encourage him to review his own working practices,
end to correct any faults which he discovers in them.

Use the forms attached to "How'm I doin'?M as illustra-
tive material.

As the instructor becomes more experienced he is likely
to slip into some bad teaching habits without actually
being aware of it. The fundamental ideaz behind the self-
audit procedure is that even the man who knows How to-do



the job, and who is eager to do the job well, frequently

slips into careless or neglectful ways of doing it with- -

out becoming aware of the change in working habits which
has taken-place. Refer to the material on driving an
sutomobile, pp. 2-5 of "How'm I Doin'?" as an illustra-

tion. Ask the class to suggest similar jllustratiems in .

terms of instruction habite.

Check-ups are particularly necessary with the begimning
instructor since he is still learning to teach. It can- -
not be assumed that his teaching practices are adequate
2imply betesuse he can fly«

The beginning instructor is likely to become overwhelmed
with all the "things not to do and things to do" and will
say to himself, "If I have to think of all these things
when I teach, I won't be able to teach at all." A sys-
tematic check-up will enable him to keep the principles
in mind -~ to meke certain that they are still being
applied -- that no bad habits have replaced good ways of
teaching. ‘

" B. Methods of checking on imstruction practices.

1. One way to check is by asking traifnees to rate their instructors.

An example is the U.S. Navy "Dlagnostlc Scale for Rating Flight
Instructors.”

a' -

Pass sample copies around to the class or copy separate
items on the bogrd for demonstraticn purposes. Various
items should be chosen for discussion. (If énough copies
are made available have each member of the class f£ill one
ocut, rating an instructor he had during his training.)

Point out that the scamle is not for field distribution at
this time and that the Navy is only experimenting with its
use.

Emphasize the fact that it gives the trainee a chance to
express his opinions of the instructor.

2. The "Self-Audit for Flight Instructors" is ancother method of
. checking on flight instruction practices.

8-

b

Pass our copies of the "Self—Audlt" to members of the
class.

Point out how the "Self-Audit" form 1is used.

(1) Eeview the directions on the cover sheet of the
n8elf-Audit" with the class.
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(2) Emphasize that in answering Sectioms A, B, C,
and D the instructor should refer to gpecgific
lesstngy which he has just completed teaching,
and not to his -instruction in general.

{3) Emphasize that the "Self-Audit" is entirely for
the benefit of the iInstructor, and is not to be
picked up by the operator or inspector: There-

- fore, an instructor who enswers the items in-
correctly is fooling nobody but himself.

¢. Discuss when to use the "Self-Audit.n

(1) It should be used at regular intervals. These
intervals should be rather frequent for the first
year of instruction. Bring out that the directions
suggest that the instructor rate himself on four
consecutive lessons, since a single lesson might
not be represéntative.

(2) It should be used whenever the instructor is having
trouble with a particuler trainee and especially
1f a number of his trainess seem "weazk."

d. Preaent ‘for class dis¢ussion the gquestion: "What good
will it do to fill out the 'Self-fudit'?" Bring out the
following points:

(1) The ®"Self-Audit" is in reality a brief review of
what they have been taught in this course.

(2) It provides = means by which the instructor can
check how closely he is following prescribed train-
ing practices.

(3) It-provides the beginning instructor with "lmow-
ledge of his own progress.h

(4) It provides the instructor with an analysis of his
apecific strengths and weaknesses.

(a) Refer to the story concerning Ben Franklin,
who prepared a list of traiis he wanted to
develop and then checked himself at the end
of each day. He improved so much on the
12 traits he had picked out that after a
month he had to add a 13th trait -- humility

— to keep from becoming too satisfied with
himsslf.
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3. Inviting the trainees to give informal comments on instruction -
is still another way of checking on teaching hsbits. B

a. If the instructor is well enough acquainted with his trainees
he can ask them (perhaps at the end of the course) what is
wrong with his instruction or how he could improve it.

(1) He will have to impress upon them, however, that he
is not going to hold it agailnst them and that he is
really interested in improving his teaching practices.

(2) This method must:be used with extreme caution. The
instructor should not get mad at what he hears because
if he asks for it some of the trainees are going to
tell him. He must be able to take and evaluate the
trainees' suggestions or criticisms in terms of im-
proving his teaching habits.

b. Cite the technique of one of the W.T.S. officials (formerly
a flight operator) who reports that in his own flight-
instructing experience the following procedure was very
revealing: At the completion of the course he gave s party
for the trainees at which he rigged up a mock.zirplane.

The instructors climbed in the back seat and the trainees
were put inm the front and told to impersconate their instruc-

" tor.

(1) The trainees got a lot off their chests.

(2) The instructors got a lot of hints for ihproving
their instruction.

V. EVALUATION AND REVIEW
A. Summarize the main points of the lesson.
1. The need for a periodic check-up on instructor practices.
2. The value of the "Self—Audit" as a check-up device.

%. The value of the trainee's opinion of the instructor.

ASSIGN. the guestions on the evaluetion
of the course. Point out that instruc-
tor-trainees may use any of the materials
in preparing their answers. Answers
should be handed in at the beginning of
the final examination. )
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SUMMARY OF THE COURSE

Unit Lesson Plan X (First Hour)
I. AIMS OF LESSON

&. To summarize the main topics im the course as they epply to the im-
.provement of flight instruction practices.

B. To discuss the place of the flight instructor in the war effort.
II. MATERIALS

E]Gopy of "25 Opinions on Flight Inatruction“ for each member of the
class.

I1T. PREPARATION

A. Review the Unit Lesson Plans I through IX and the demonstration
materials.

B. Prepare a discussion of the place of fhe flight instructor.in the
war effort.

IV, PRESENTATION AND DEMONSTRATION
A. Give the class the list of "25 Opinions con Flight Instruction.®

1. Heve the class mark their agreement or disagreement with the
opinions.

2. Have the class compare the way they marked the list at the
beginning of the course with thelr markings at the end of the
course.

3, Determine the items on which the epinions of a number of members:
of the clasgs changed, and by discussing briefly the points in

the course besring on such changes, introduce the summary of the
course, cutlined below.

B. Write on the board the following eleven "Points to Remember in
Flight Instruction”:

1. Treet the tralnees! difficulties as learning problems.

2. Deal with each trainee's problems individuslly.

5. Keep the trainee interested, i.e., motivated.

4. Recognize the importance of the trainees' physical fitness.

5. Maintain the trainees' emotional fitness.
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6. Plan ground and air instruction in advanee. Remember the steps:

Statement of Aim, Preparation, Presentation and Demonetration,
Try-out and Practice, and Review and Evaluation.

7. Conduct ground instruction as an organized discussion.
8. Keep instruction in air clear, simple, and concise.
9. Direct the trainees! learning.

10. TUse & systemstic procedure for evaluasting and grading the
trainees’ performance.

11. Emphasize, in all instruction, the importance of developing
Precision, Judgment, and Ability to Plan Ahead.

Cv Take up each point briefly, and through class diecussion bring out
the material ia the course bearing on each of the points.

Following, for the guidance of the
methods instructor, is a summary of
points that may be emphasized in the
discussion. Feel free to add other
points.

1. Treat the trainees!' difficulties as learming problems.

8. Point out that the characteristic shape of the learning
curve indicates that trainees learn rapidly at flrst,
and that in the later stages the rate of learning grad-
ually decreases.

b. Polnt out the importence of recognlzing variastions in
the rate at which trainees learn.

¢. Mention the dangers in trying toc teach toc much too fast.

d. B8tress the importance of "habit sequences" in the learning
of complex maneuvers.

2. Deal with sach tralnee's problems individually.

a+ Bring out the importance of indlviduel differences in
basic ability, background, and desire to fly in delermining
the rate at which trainees learn.

b. Podint out the dangers in typing trainees.

¢. Stress the value of 'a "Personal Logbook" in keeping a
record of each tralneels problems and progress.

B3

o
s
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Keep the trainee interested, i.e., motivated.

a. Emphasize the importance of the instructor's developing
and maintaining the trainee's desire to learn to fly.

b. Bring out the necessity of settlng goals for the trainee
to shoot at during his training, and the importance of

making certain that these day-to-day goals are within the
traineefs reach. '

¢. Bring out the use of praise and reproof, snd the knowledge
of progress as methods of motivating the trainee.

d. Stress the importance of the instructor's endeavoring to
sge the trainec's problems from his point of view.

Recognize the importance of the trainees’ physical fitness.

a~ Point out that teaching a sick trainee is usually a waste
of time and that such cases should be referred to a physi-
cien immediately.

b. Point out that the trainee's fltness is a problem for the
instructors as well as for the flight surgeon. Discuss
briefly how the instructor should handle:

(1) the problem of fatigue,

(2) the problem of airsickness,

(3) the problem of common colds.
Maintain the trainees' emotional fitness.

2. Emphasize that the instfuctor should recognize muscular
tension in the trainee, try to determine its cause, and
‘relieve it.

b. Point out that the instructor should recognize the "danger
signals" of emotional strain, and endeavor to determine,
and to eliminate, the underlying causes.

c. Emphasize the fact that the trainee should be prepared for
all situations to which he might be expected to react

emotionally, e.g., first flight, first solo flight, flight
test, simuleted emergencies, etc.

Make a brief summary of the
toples discussed during this
hour.
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Unit Leseon Plan X (Second Hour)

If there has been an extended lapse of
time betwsen the first and second hours
of this lesson present a brief summary
of the topics discussed during the last
hour.

IV. PRESENTATION AND DEMONSTRATION (Continued)
0. (Continued)
6. Plam ground and air instruction in advance.

8. Formalate specifically the sim of each lesson, in terms
of requirements of maneuvers, their relationship with
other maneuvers, etc.

b. Prepare specific outlines for use in instructing in
various maneuverg which should be altered only to meet
the needs of specific trainees. Follow the outline:

Statement of Aim, Preparation, Presentation and Demonstra-
tien, Try-out and Practice, and Review and Evaluation.

¢. Give all instruction possible during ground discussions.
7. Conduct ground Iinstructlon as an organized discussion.

a. Mention the use of the "Fundamentaelg of Flight Maneuvers”
as an aid in ground ingtruction.

8. Keep instruction in air clear, simple, and concige.

a. Mention the use of "Patter” s an outline for instruction
in the air. .

9. Direct the trainees! learning.
a. Contragt directed learning withundirected practice.

b. Bring out the wvalue of the "Flight Inventory" and the
"Perscnal Logbook" in directed learning.

10. Use a gsyetematic procedure for evaluating and grading the
trainees! performance.

a. Bring out the use of the "Flight Instructorl!s Recom—
mendation" form.

b. Show the value of an organized system of observation
and notation exemplified by the "Ohlo State Flight
Inventory."

4k
< B,
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Stress the necessity of an orgmnized and consistent method
of assigning gradee in the W.T.S. logbook.

Emphasize, in all instruction, the inporténce of developing
Precision, Judgment, and Ability to Plan Aheed.

.

b.

Point out that these are asbsclute requisites for the
military flyer.

Bring out that all of the teaching techniques discussed

in this course can be used in instilling these habits
into trainees.

D. Digcuss further neede in the improvement of flight instruction.
Show the importance of research in such improvement.

1.

2

-

Point out how studies by the C.A.A. have improved imstruction.

&.

b

Cw

By organizing the flight courses logically in regard to
selection of maneuvers for the varlous courses, their
order of presentation, etc.

By the standardization of ground school courges and
examinaticns.

By the instituting of gtandardization centers for C.A.4.
inspectors.

Point out how research by the Committee on Selection and Train-
ing of Aireraft Pilots has besn used in this course.

&.

b

The need for the course was indicated by the recording of
actusl flight instruction in the air.

Much of the material on evaluation, prevention of air

slckness, meeting the problem of tension, etc., came from
guch research.

Bring out that whenever applicable, the results of repeerch in

tralning methodes in industry were incorporated in the present
course.

Bring out how the class, as instructors in the field, can help
in planning future research.

-9

b.

Point out that the questions in the "25 Opiniona on Flight
Inetruction® on which there was marked disagreement among

members of the class represent areas in which further re-
search should be déne.

Emphsgize that members of your eclaps can ald future re-
search by submitting their problems to the proper W.T.S.
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officials, or to the offices of the Committee on
SBelection and Tralning of Aircraft Pilots.

5. Point out that the course in instructional methods will con—-
tinually be revised in 1light of new research results, snd in
light of suggeetions from instructors in the field.

E. Discuss briefly the contribution of the flight instructor to the
war effort.

l. Present the qualifigetions of the goed instructor.

a. He mast thoroughly understand his subject matter, emd be
able to present it im terms the trainee can understand.

b. He must command the confidence and respect of the trainee.

ce He mast have as his goal not just pushing his trainees
through the course, but getting the most out of every
trainee by bringing him up to the ‘highest level of per-
formance possible.

2. Point out that these qualifications demand men who will make
flight instruction a profession; and not just & job.

&. Emphasize that the man who is not interested im instruc-
tion probably will not meet these qualifications.

b. Point out that viewing flight instruction only as & "Job
. for the duration® detrimentally affects the quality of
flight instruction.

5. Remind the group of the responsibility which rests on the
shoulders of the flight instructor.

8. Polnt out that the trainee's basic training in fundamentals
of flight performance, and in preecision, safety, and plan-
ning, greatly influences his later training in advanced and
operatlonal courses.

b. Emphasize that efficient tralning in esrly courses can
sometimes mean the difference between success or failure
when the trainee gets intc actual cembat.

c. Stress the fact that good inastructors are contributing
mere to the successful outcome of the war by training

thousands of good pilots than if they were actuelly in
combat themselves.
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LIST OF REFERENCE MATERIAL INCLUDED IN
INSTRUCTOR'S NOTEBOOK.

(The source of the materlal, or office where coples may
be obtained, is indicated following the reference.
credit is not otherwlse given, the material has

prepared by the authors.)

Analysig of eye fixations and patterns of eye movements
in landing a Piper Cub J-3 airplane. Tiffen, J. &
Bromer, J. Washington, D.C.: C.A.A. Division of
Research, Report No. 10, 1943 (sbstract).

#C.A.A.-N.R.C. Piper Cub Instrument Panel, Photograph of
(Prom Viteles, M.S., Thompson, A.S., & Ewart, E.S. 4n
enslysig of photographic records of pilot performance.
Washington, D.C.: N.R.C. Committee on Selectlon and
Training of Alrcraft Pilots. January 1943.)

#Card-sorting experiment, procedures for

Charts to be used as aids In lesson plans

. (From Civil Pilot Training Manusl. Civil Aercnautics
Bulletin #25. Washington, 5.C.: U.S. Government
Printing Office, 1939. Figs. 41, 43, 45, 46, 49,50,
51, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64,
65, 66, 67, 68, 69, 70, 71, 72, 73, T4, 75, 76, 78,
79, 80, 81, B2, 83, 84, 85, B6.)

¥Degeription and analysis of motlon photographs of 360°
steep turn, Reel 1.

¥Description of motion photographs of good and bad perform—
apee on selected maneuvers from a flight test, Reel 2.

Diagnostic scale for rating flight instructors.
(0.S. Navy, Aviation Psychology Section, Buream of
Medicine and Surgery.)

#Early flight inventory, sample of
(From Edgerton, H.A. & Walker, R. Y. Criteria of flight
competence. Washington, D.C.; N.R.C. Committee on
Sélec;ion and Training of Aircraft Pllots. September
1940.

Unit Lesson -
Plan

II

VIII

IIT .

VII

II

VIII

IX

ViIl

# Denotes that the material is on file in, or is available from, the office of
the Chairman, Committee on Selection and Training of Aircraft Pilois.
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2t *light 1instruction plan and trainee evaluation, imstructor-
. trainee outlines of

Flight instructor's recommendation, or Pilot flight test
report, Form ACA, 342 A. Washington, D. C.: Department
of Commerce, Civil Aeronautics Authority War Training
Service, 1943.

- Flight instructor's vocebulary, the

¥ (From E.E. Kelly, The flight instructor's vocabulsry.

- Washington, D. C.: C.A.A. Division of Research, Report
No. 20, August 1943.)

*¥Flight recorder, photograph of
(Recorder developed at Massachusetts Institute of Tech-
nology, under a grani-in-aid by the Commitiee on Selec-
tion and Training of Aircraft Pilots.)

*¥friez flight analyzer, photograph of
: (Instrument employed in several studies of the Committee
E on Selectlon and Training of Alreraft Pilots.)

" Fundamenials of elementary flight maneuvers.
Civil Aeronautics Bulletin No. 32, Washington, D.C.: The
U.S. Govermment Printing O0fflce, 1943.
(Adapted from: Fundementals of basic flight meneuvers
for Civilien Pilot Training (Supplememtary student -
material). (1st ed.) Washington, D.C.: C.A.A. Division
of Research, 1942.)

Fundamentals of secondary flight maneuvers for Civilian Pilot
. Training (Maneuver sheets). (2nd ed.) Washington, D.C.:
b C.A.A. Division of Research, 1943. (Draft versicn, un—
: releasged.) '

General principles of learning.
(From The psychology of learning in relatiom to flight
. instruction. Prépared by N.R.C. Committee on Selection
' and Training of Alirecraft Pilots. Washington, D.C.:
C.A.A. Division of Research, Report No. 16, June 1943.)

#MHow!m I doin'?n

(From an addrese delivered at the Operations Section of -

the Pennsylvanis Electric Assoclation, Johnstown, Pa.,
April 24, 1940, by M. S. Viteles.)

#Instructor's personal logboeok for each trainee, sample of

Unit Lesson
Plan

VII

VIII

VIII

VII1

I, II, & VII

II

II, 111, & V

IX

VII & VIII

*This material,is-on file in, or is available from, the éffice of the chairman,

Committee on Selectlon and Training of Aircraft Pilots.
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#MIntroductory remarks®™ by M.S. Viteles at cpening. session of
Ingtituie at Minneapolis, Minnecgota. I

T
i

.
-
ik

#*Introspective reports on leerning to pilot an Aeronca Chief
plane. ‘

(Excerpts from these reports appear in: Viteles, M.S. s

& Thompson, A.5. The use of standard flight and motion o

photography in the analysis of aireraft pilot perform—

ance. Washington, D.C.: C.A.A. Divislion of Resedrch,.

Report BHo. 15, May 1945.) II & VI
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Job instruction, a manual for shop supervisors and instructors. -
Weshington, D.C.: War Production Board. (For ssle by Super- i
intendent of Documents, Washington, D.C.) Iv 3

#Motion photographe of good and bad performance on selected - :
maneuvers from a flight test, Reel 2, description of VIII ] ;__E

25 opinions on flight instruction. e
(From J.S. Navy Opinions on Flight Instruction. Washing- =
ton, D. C.; U.S. Navy, Aviation Psychology Section, ' s
Bureau of Medicine and Surgery.) I &X '

Phonograph records. (See "Transcripts.m)

A preliminary study of certsin predictors of success in Civilien
Pilot Training. Kelly, E.L. & Ewart, E.S. Weshington, D.C.:
C.A.A. Divigion of Research, Report No. 7, December 1942 ‘
(abstract). ' VIII

#Record cheel for analysie of practice flight obeervations. VIIl

#Sample student comments.
(From an investigation of flight instruetion conducted by ‘
E. L. Kelly at Purdue University, Lafeyette, Indiana, under
the auspices of the Committee on Selection and Training of )
Adrcraft Pilots.)

#Scele for rating pilot competency.

(From Kelly, E.L. The development of "A scale for rating .'-é

ilot competency." Washington, D.C.: C.A.A. Division of i
Research, Report No. 18, July 1943.) VIII ¥
#Self-audit for Flight instructors. IX

# This material i1s on file in, or is avallable from, the office of the
Chairman, Commiitee on Selection and Training of Aircraft Pilots.
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Unit Lesson
Plan

*Sequence.of maneuvers for final check flight, sample diagram of
' (Prepared in the course of research conducted by M.3.
Viteles and A.S5. Thompson at the University of Pennsylvenia,
under the auspices of the Comuittee on Selection and Train-
ing of Aircraft Pilots.) VIII

*Bervis recﬂi'der, photograph and degeription of II

#3tandard check flight procedures. :
{From Viteles, M.S., & Thompson, 4.S. The use of standard
flights and motion photography in the analysis of aireraft
pilot performence. Washington, D.C.: C.A.A. Divieien of
Regsearch, Heport No. 15, May 1943. Also issued as Stand-
ard check flight procedures. Washington, D.C.: C.A.A.
Division of Research, Bulletin No. 1.) VI & VIII

Story behind the PATTER, The )
(From Kelly, E.L. & Ewart, E.S. The effectiveness of
"Patter® and of "Fundamentals of Bagic Flight Mansuvers”
ag training sids. Washington, D.C.: C.A.A. Division of
Research, Report No. 6, December 1942.) I &VII

Study of visuasl depth perception in aviation by C. Pfaffman.
Published as a supplement to Tiffin, J. & Bromer, J. Analysls
of eye fizxetions and patterns of eye movements in landing a
Piper Cub J-3 airplane. Washington, D. C.: C.A.A. Division of
Reasarch, Report No. 10, February 1943. - I

#8uggeated questions to be agsigned prior to the final examination. IX

#uggested questions for final exemination. X
¥¥Transoript of Phonograph Record 1, Selections 4 and B. 1
**Erangcript of Phonograph Record 2, Selection A. I1
*#Transcript of Phonograph Record 2, Selection B. v
*#Transcript of Phonograph Record 3, Selection 4. I1I
®Transcript of Phonograph Record 3, Selection B. v )
*#Transcripts of Phonograph Records 4, 5, €, and 7. VII

#* This material is omn file in, or is available from, the office of the Chair-
man, Committee on Selection and Traiming of Aircraft Pillots.

## Tranascripte are of phonograph records included in the Ingtructor!s Kit end
used for demorstration purposes.
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CONTERTS OF INSTRUCTOR'S KIT

(Supplementary Material)

How to prevent slr sickness.:
Van de Water, M., in cooperation with Wendt, G. R.
Washington, D. C.: Civil Aeronautics Administration
Dlvision of Research, October 1942.

¥Manual for administration of the "Qhio State Flight
Inventory.® {1st ed.) Washington, D. C.3 Clvil
Aeronautics Administration Division of Research,
March 1943, .
(Draft version, unreleased.)

#Materials for card sorting experiment.
(Cards and graph paper.)

#VMotion photographs of 360° steep turns, Reel 1.

#Motlon photographs of good and bad performances cn
seleeted maneuvers from a flight test, Reel 2.

#Qhio State Flight Inventory.
(Reproduced in Manual for administration of the
"Ohio State Flight Inventory."

#tPhonograph Record 1, Selections A and B.
#¥Phonograph Record 2, Selection A.
##Phonograph Record 2, Selection B.
##*Phonograph Record 3, Selection A.
*#Phonograph Record 3, Selection B.
##*Phonograph Records 4, 5, 6, and 7.

Unit Lesson
Plan

VI

III

II

VIII

II
III

VII

# Denotes that materlsl is on file in, or can be obtained from, the office of
the Chalrman, Committee on Selection and Training of Aircraft Pillots.

%*# Phonograph Records 1, 2, and 3 were taken from recordings of flight instruc-
tion made in the course of a research project at Purdue University, directed
by E. L. Kelly, under the auspices of the Committee on Selection and Train-
ing of Aircraft Pllots. Records 4, 5, 6, eand 7 were prepared by the staff
appointed by the Chairmen, Committes on Selection and Treining of Aircraft

Pilots.
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OTEER MATERIALS CALLED FOR IN THE COURSE

: Civil Pilot Training Manual
: (2nd ed.) (Civil Aeronautice Bulletin #23)
B Washington, D. C.1 United Statea Government

Printing 0ffice, 1941.

*

Dwmmy set-up of rudder and stick controls.
(Provided by the ground-school course contractor.)

Fit to Fly

Grow, M. & Armstrong, H. G. New York: Appleton
Century, 1941, pp. 327-331.

Flight Ingtructor!s Manuai
(Civil Aeronautics Bulletin #5, first edition,
June 1939, third edition, September 1941. Washington,
D.C.: United States Government Printing Office,

1941.)

#Lantern slides of Figs. 45, 46, C.A.B. #23.
(1939 edition) (Optional).

Model airplane with movable controls.
(Provided by ground-school course contractor.)

*Outline of course of flight training in C.A.B. #5.

Patter for elementary flight maneuvers.

(Civil Aeronautics Bulletin #31) Washington, D. C.t
United States Govermment Printing Office, 1943.

W.T.5. logbook
Form ACA 594 (revised), or Form ACA 1190.

Washington, D. C.: The United States Government
Printing Office, 1942.

Unit Lesson
Plan

VII and VIII
VII

VI

VI, VII and VIII
VII

VII

VIiI

I and VII

o Denotes that the materilal is on file in, or 1s avalilable from, the office
of the Chairman, Committee on Selection and Training of Aircraft Pilots.
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Materials fer Unit Lesson Plan I

INTRODUCTORY REMARKS

by

Morrie 8. Vitelee
Chairman, National Research
Council Committee on Selecticn 0 i
and Training of Alrcrafi Plleots ‘

Reprint of opening remarks by the Chairman of the Committee on
Selection and Training of Alrcraft Pilots delivered before the Wer
Training Service Imstitute on Training Methods in Minneapolis, Minne-
sota, April 1943, )
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INTRODUCTORY REMARKS

Morris S. Viteles

This is an interesting experience for me. I am reminded of a trip I
took about twenty-five years ago. I was still a young graduate student at
the University of Pennsylvania, when I had the good fortune toc meet & man who
at that time was Dean of the School of Engineering of Drexel Institute, Phila-
delphla, and who had become involved with the rehabilitstion of war veterans.
After the last World War there wes established a Veteran!as Buresu which tock
hold of disabled men who came back from France and tried to fit new careers
for them. He had been working in that, and I had done a little work for him.
Shortly after we met, he became Director of Education for The Milwaukee Elec-~
tric Railway and Light Company, and invited me to come out to Milwaukee to
spply some of the peychologicael technigues that had been worked out for use
in the industry to the personnel of the Milwaukee Electric Rallway and Light .

Company »

My flrst job there was to develop a method for selecting competent
streetcar motormen and improving methods of training new men. I started
that job by taking an apprenticeship as a motorman. That was the begimning
of many years of experience with these problems of training industrial
personnel .

I am reminded that, as I tock that coursé, I was amazed at spome of
the things that were happening. The way they ran that course was to take
an apprentice, send him down to one of the old barns where they had fitited
up an old trelley car with trolley equipment go that he could learn some-
thing about the equipment, show the apprentice where the brakes and other
controls were, and then send the man out on a car with an experienced motor-
man. These motormen were especially selected. Each motorman who was
selected got two cents an hour extra when he had a student working with
him in the car. That was his reward, sixteen cents a day for training these
studentsa.

I remember the first men with whom I went received me in somewhat this
fashion: He sald, "Huh, another one of youse guys! I have {o worry all day
because you might be rumning this car and have an accident, and maybe I'1l get
fired because you had an accldent.® That was actually my reception on the car.

Well, we started off. What happened was I stood alongside of him for
a whlle, and he showed me how he handled the controls, how he handled the brekes,
and how he handled the 1little lever that opemed the door, and I watched him :
for three or four hours. Then we came to & quiet time of the day and a guiet
stretch of the road, and he said, ®Now, you try it," and I tried it. I tried
it for a perlod of about two hours with this man hovering over my shoulders.
I could just see that he was ready to grab that control handle any time I did
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something that locked wrong, and he bawled me oui for approximaetely the whole
two hours because I waan!'t dolng the job right. He wanted it done & certain
way, and I didn'{ do it that way during those two hours. Then the busy period
came up and he took over the car, and that was the end of my Instruction for
that day. -

~ The next day I reported at five in the morning and was sent out with
another motorman om ancther streetcar, and we followed approximately the
game procedure. I had approximately the same pleasant welcome greeting that
I had recelved from the first man, I stood looking st him for sbout three or
four hours, and finally was given the car to handle. I took the controller and
started notching it up to make it start, and immedlately he threw up his hands
and sald, "That isn't the way you handle the controller. You are moving it
too slowly. You don’t want to move it 1, 2, 3, 4, 5, 6; what you want to do
is to move 1t 1, 2, 3, 4, walt a fraction of a second, 5, 6, 7, 8." There were
elght notches in that c¢ontroller as I remember. Then we came to & corner and
I started to brake the car.

The first motorman had told me to teke & long bite of air by moving
the lever slowly over to the right, then to bring it back to neutral position
and just hold i1t. I did that very carefuily. But the second motorman sald,
"That isn't the way to stop the car. You will just jerk the pmssengers out
of their seats." In thoge daye they were a 1littls worried sbout jerking
the paseengers out of their seats, but they have changed a lot since. "Now,
wvhat you want to do is to take two short bites of air then release a little
blt, and your car will come to a nice, smooth stop." So threughout that day
I practiced very carefully 1, 2, 3, 4, stop, 5, 6, 7, 8, stop, and when we
came to the corner bite, bite, release. This I did pretty well by the end
of the day.

The third day came along, and I wes sent ocut with another motorman,
and that motorman, I assure you, had ideas on how %o run a car that were
entirely different from those of the first two men. This continued for a
period of fourteen dsys, because a man spent fourteen daye in learning how
to operate one of these streetcars, and he spent it with fourteen different
men, the notion being that simultanecusly he would learn how to run the car
and learn the different routes of the city so that he could be assigned to
any one of these routess But every one of these motormen had a little trick,
gome Individusl peculisrity In operating that car, and every day the apprentice
unlearned what he had learned the day before and started on an entirely new
mothod of operation.

Well, that!'s the way men were belng trained twenty—five years ago in
industry. The Milwaukee Electric Railway and Light Company wasn!'t aeny dif-
ferent from other companiesg; they were all doing it the same way. There was
n9 system, no organization, and no attempt had beem made, for example, in the
transportation industry, to find out the best method of operstlon, the hest
méthod of plcking up speed quickly and the best way of stopping the car so that
the passengers wouldn!t be jerked ocut of their seats. You may be initerssted
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to kmow that as a result of thet apalysis the industry made an imvestigation,
and arrived at a standard method of operating a ptreetcar which is more or .
less uniform throughout the country.

At the same time transportetion companies and other induetrial concerns

found that teaching & man how to do a job lnvolved more than wmerely presenting.

the correct method of work. In analyzing the situation they discovered that .
there are good ways of teaching and poor ways of teaching. As a result, dupr-
ing the past twenty-five years the transportation and other Industries have .
designed lmproved training programas to teach their good supervisors how to
teach other men. They have found men who are darn good supervisors, whe
could handle men, to whom they gave the responsibility for teaching mem, but
who couldn't do a good job largely because they weren!t acqueinted with some
of these "tricks® with respeet to teachinmg that have been worked out as the
result of research in the field of education amd in industry.

To show how marked these developments have been I need only refer to
the Training Within Industry program of the War Manpower Commission. Have
any of you heard azbout this? Well, when we went into this war there was sel.
up very quickly, in what wee formerly the War Production Board and what is now
the War Manpower Commigsion, a job-training-in-industry program through which
courgses in job—training methods are being glven to hundreds of thousands of
supervisors throughout the country. They are going into industrial plants
and giving the supervisors a short, intensive training course on teaching
methods, because they know that many men who are good supervisors have not
had the opportunity to get acquainted with these better teaching techniques
that have been applied very widely in the more progreesive industriel plants
in thils country.

In a sense, that is what we are attempting to de in this course. We
are recognizing that throughout the country there are a lot of men engaged in
instructing pilots. They, themselves, every one of those men, are good
pilots. Eech has learned, snd very frequently he hag learned the hard way.
4 large propertion of them, I am convinced, have a very slncere and honest
interest in teaching other pilote in the best posaible way, but many of them
are handlcapped by the fact that in spite of thelir interest in teaching
pllots—and 1t is thelr desire to do a bang-up job—nobody has taken the
trouble to tell them a little something about teaching methods, amd to bring
them in touch with the latest developments with respect to training pilote
that have grown out of some of the research that hag been done by our com-
mittee and by other groupe. '

Now, I think that you fellows are taklng upon yourselves a tremendous
responsibility. I think, in a sense, you might be appalled by what is hap-
pening in this room today. Here you are, a group of seven men, who may very
wéll revolutionize some of the methods that are belng used in training pilots
today. If the material that we give you, if the ideas that we discuse with
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you during this ten-day course do amy good, you will revolutionize to some
extent the program of pilet imstruction in this coumtry.

Now, we think this course is good, but we are biased. Moreover, some

of us haven't had that direct experience in training pilots which you men have
had. What we hope you are going to do, in addition to learning eomething about
the better methods of inatruction as we understand them, is to tell us how to
improve on some of the ldeas that we give you, so that we can revise- this in-
struction material and put into it the benefit of your long years of experience
in ingtructing men. If we dom't come out of this course with some changes in
these ideas that we put down on paper &s the result of these discussions here,
I think we shall have lost a tremendous lot.

You men have Had direct.experience in training pilots. You can improvs
thie course by adding your ideas to those we are able to presént as a result
of combining what we ourselves havs done in research with our_knowledge of
what has been done in industry in the way of improving itraining metheds.
Actually, what we are giving you really represents a combination of those

“twe items-—the cutcomesz of our own research and our knowledge of what indus—

try has done to improve training methods.

Now, just a word about our research: Research is a terrible word to
use. It sounds academic and it sounds impractical, and it sounds just
theoretical. A good desl of research is impractical, and a good deal is
theoretical. Some of the research that we have done has been impractical. On
the other hand, &s a result of thres years of work we have discovered many
things about training methods that peem to be highly practical, so practical,
at least in the case of the "Patter® book, that the Navy immediately printed
20,000 coples and sent out an officlal directive saying, "This is the wsy you
are going to teach your pilots.® Now, if a hard-headed, practical Navy man
with years of experience in training says, RThis-thing looks worksble," we can
certainly agree that thiz part of the research must have some prectical value.

Our research program has been golng on for three years. It was started
by the C.A.A. in 1939, 1In 1939 the C.A.A. came to the National Ressarch Council
and sald, "We are startinmg sn intensive program for training civilian pilots..
It is going to be countrywide, and we are going to have this done by individual
operators. We are not golmg to pet up a buresu wilth a lot of instructors; we
are going to go to the private operator and give him a chance tc¢ build up his
buziness by instructing young pilots who may be in the market to purchase
planes and thersby develop the aviation industry.n '

That is the way the thing started. The C.A.A., through the Director of
Hesearch, Dr. Dean R. Brimhall, came to the Council and said, "We are going
iate this fileld. We realize that the persomnel problem in aviation ig acute.
We want to learn what makerp a good pilot; second, what can be done to improve
the methods used in training pllots." That National Research Coumcil, which
is a non-profit organization that simply assembles people who have had exper-~
ience in this fleld to work om a problem, got together a commiitee. The Com-
mittee gathered together workers from varlous universities and various resesarch
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centers and started on the program of regearch in the selection and training
of aircraft pilots. I am not going to tell you very much about the research
program because, &s you go through the course, you will see for yourselves
what has come out of it In the way of useful material. However, what has

come out of it can have no value unless men like you take hold of it and

apply it in the manner which 1s going to be suggested in this course in traln-
ing other pilets.

I talked to the capitain and executive officer of a battleship the other
day. This battleship is uged almost exclusively for training purposes, and
both of these men said exactly what every other men in a noncombatant position
has said—N"If we could only get into action; if we could only get out there.m
"Look here," I said, "you are training x-hundred men & week on this ship, and
these x-hundred men, both officers and enlisted men, ge out and train x—hundred
other men. What are you doing? You are multiplying yourself a thousand fold
because of the werk that you are doing on this ship. You are doing the job
of thousands of men—becsuse every time you train a good man you contribute
something to the performance of the fleet in actlom, you have done something
that is important in the combat situation by doing a good teaching job."

Now, what I said to the captain of this battleship and his executive

. officer applies, I think, to this group. You are men who are going to multiply

yourselves a thousand fold if in your training job you take hold of what is
good in this course and then go out and put into operation the useful ideas
presented to you. You are going to help turn out the highly qualified and
efficient pllots that our country needs in its War effort. No greater
respongibility has any man. '
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25 OPINIONS OF FLIGHT INSTRUCTION

Flight instructors do not always agree on the best methods of instruc~
tion. The 25 statements which follow represent the sort of points on which .
they disagree.*

Even though you have not yet done any inatructing youraelf, you probahlyi
have definite opinions on many of these items. '

We are interested in kmowing how you feel on these points 8B you begin
your training for flight imgtruction.

You will fael more strongly ebout some of your answers than you will
about others. On some of the statements you may be completely undecided.
Place s number in each box to show your opinion. .Use the following scale:

strongly disagree!
dieagree
undecided

agree

strongly agree!

s AN
ft H 00U

Be sure to mark svery item.

You are to keep thils sheet until the final meeting of the class.

1. Two-way communicetion between instructer and tralnes is not ag de-
sireble ne cne—way communication.

2e Simply telling s trainee to forget about it will generaliy remove
) mild fears.’

3. A good way to handle the over-confident or show-off trainee is to
bawl him out in the presence of other trainses.

4.::].An instructor should insist that all of his trainees become "experts.n

5. |a good way to handle & trainee who is doing poorly is fo threaten him .
with the possibility of washing out.

& Elementary trainees should be taught to "fly by the seats of their
pants "

Te The method of instruction and not the trainee is usually the cause of
trainee failure.

(over)

#These statements were selected and adapted from a longer list of opinlons
prepared by the U. S. Navy, entitled "U. S. Navy Oplinione on Flight Instruc-
tion." The scale was designed to measure the opinions of experienced flight
insiructora.
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‘Check 71ights should be given only for the sesignment of log-book marks.

Trainees who learm slowly become ihe most proficient pilots in the end.
Most instruction in the air 1s not properly urganized.

Criticizing the trainee for his mistakes is a more effectlve teaching
method than praising him for good asmpects of his perfornance.

A considerable portion of flight imstruction tine can be lpant more
profitab]yemthsgrmdthanintheair.

The primary prerequisite of a good flight ingtructor is the ability to
fly well.

Pilots are born — net made,

It is & desirable practice to have occasional check flights between
instructors.

A1l students who need more than 10 hours to solc should be washed out.

Instructors have little nesd to consider the effect of their perscnallty

‘and -appesrance on their traineess

Setting too fust a pace mey be the real reeson some trainees wash out.

Most inmsiyucters forget that they are not literally "in the trainee's
shoes® during flight instructioen.

Keeping a "personsl log-book® on each etudent is not worth the extra
work it involves on the part of the Imetructor.

If o student gete air sick in the plsne, the inatructor should be
made to cleen 1t up.

Without a well-organized lesson plan the most skillful pilot with perfect
"Patter® may still be & poor instructor.

Instilling pride in equipment by giving the trainee responsibility for
1line checks ie a good way to instill pride in his flying performance.

Except in & dangerous situation the instructor should allow the trainee
to make a few mistakes, rather than teking over immediately.

Ingtructors should make minor control adjustments without telling the
treinee he ig being helped.

A
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TRANSCRIPTS OF DEMONSTRATION RECORDS¥

Record 1, Sqﬁﬁction A: Poer Instruction

Now letts get into a normal glidej thatts been one of your
troubles....Den't pull the stick backwards and forwards, back-
wards and forwards — just get your approximate speed — and
check 1t occasionally with your sir ppeed indicetor....Don!'t
s8it with your head inm the cockplt and try and kit 656 knots on
the noses it won!t work: Keep your speed —- now, all right,
let's see you bresk that glide — gmoothly — do you heve to
de everything — like you were driving a truck? Come back
easy — easy —— all right, hold it, let's go — =all right —
Il've got 1t.

Record 1, Selection Bt Fair Insgtruction

Now on that last approach,. that wasn't a very good approach, you
should have gone on farther to the north, held your sltitude,
closed your throttle, end made a turn — you'll see that the last
thousand feet in toward the alrport must be in a gtraight line.

I didn't make & big emcugh circle.

Kow do you ever make a 45 degree turn or do you slways geo up
and make z 907

Well, some turnp will be 45. You should make a 45 right
after -— on the first turn.

Oh, I see.

However, ﬁe always make 90!'s here, go around here so we have
square corners. .

You come right around like this.

Thatls right, now right around in a nice 30 degree turn —
Now hold your bank constant and your nose right where it 1s —

#From a research project conducted at Purdue University, Lafayette,
Indiana, under the direction of E. L. Kelly, under a grant-in-aid by the
Natlonal Research Councll Commitiee on Selection and Training of Aircraft
Pllots, from funds provided by the Civil Aeronautice Administration.
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now recover -- hold your nose up there -- that!s the time....
_You see that makes a much smoother turn, and it's even easier
to do.

You have to crab quite a good deal in order to keep her —
That!'e right — now dees that noses want to drop down?

Yes it does & little bit. -

Well, we'll crank that stablliger back s little — how's that?
Thatls better.

It seeme tc be working for a change. They tightened 1t up but
I still noticed that it dont't work good....How I'1ll show you
what I mean by thet approach.

You've got it, huh?

‘Ney, I'm just showlng you where to cut your throttle — Now we'll
close it right here — now glide on atraight for Just a few feet
here — now let!'p make ancother turn — 45 degrees this time see....
Now you would have been down lower if that alr hadn't hit you....
Well, let's not let that bother us....Juet hold a normsl glide

now — see what happens — youlre settling faster now then when
you went up there — did you notice that?

Yes, welre going right into the wind....Now see i1f I can put this
thing down....I'm landing too damn high in the air, I'm afraid....
(Landing) .....Did I do that?

" You did that. You alsoc did scmething wrong.
What was that?

You motice after you got down she kept right on going sround?

I want to show you what would heppen. Supposing that thunder
gshower would break right now a little ahead of schedule....
We'd get the gusty air which usually accompanies it....Here we
are in this position. You were landing thet way. Now I touched
.a 1little rudder to bring you around this way....Well, you see
what would happen if the wind got under that wing.

Yeeh,

It would be pretty bad.
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TRANSCRIPT OF DEMONSTRATION RECORD*

Record 2, Selection A: Ground Instruction

Todey I want to glve you some elghts around pylons. On these
prlons, you pick out two pylons such as fence cormers, hay
stacks, or trees, crosswind, about twelve hundred to fifteen
hundred feet apart. Say right here would be one pylons and here
would be the other one, and the wind is coming from this direc-
tion — out of the north -- you fly down along your pylons a
1ittle cn the down wind side...and as you come to the pylon
right hers, why you start your turn into the wind...trying te
keep your airplane equidistant from your pylon all the way
around...making a pattern of a figure elght on the ground
course. Now since the wind i1s from this direction, we!ll say
this 18 a pylonm right here...as you come down here, into the
wind —

Yeah.

— your bank wants to be kind of shallow. As you come inte the
wind — &8 your ground speed decreases why decrsase your bank,
and as it increases why lncrease your bank. As we start around
here why you start lncreasing your bank a 1little bit, and right
along here 1ls your steepest bank of course. After you get over
here on this side, why forget that pylon and watch for the next
one — concentrate on it and allow for your wind drift. Fly
straight and level between your two pylons. We!ll go out here
and pick a couple or three pylons and — I'll do a few for you.

The wind is coming from this directior, isntt it?
Yeah.

You start out here...did you say that? Let!'s see...] must have
got that wrong.

See...the wind is out of this direction.
You gtart with = shallow bank?

Well as you come — yesh at first you start with a fairly
Sh&llow b&l]k--.-- '

#From s repesrch project conducted at Purdue Universlity, Lafayette, Indiana,
undéer the direction of E. L. Kelly, under a grant-in-aid by the National
Research Council Committee on Selection and Training of Aircraft Pllots,
from funds provided by the Civil Aercnautice Administration.
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ABSTRACT NO. to -
.. ) ' -134-

April 1, 1943

ANALYSIS OF EYE FIXATIONS. AND PATTERNS OF EYE MOVEMERT
IN LANDIRG A PIPER CUB J-3 AIRPLARE

Motion pictures of the eye-movement patterns of pilots during the lasi
5-10 seconds before landing were analyzed to determine whether certain of them
were characteristic of the skillful pillot.

Photographs were taken of the pllotls eyes at the rate of 16 frames per
pecond with a camera specially mounted in a Piper Cub J-3. Three flashlight
bulbs on the pilot!s headgear were activated in turn by a device which measured
the distance from the ground and indlcated the exact time at which the wheels
first touched.

The pictures were studied flrst 1n normsl projection snd later by a de-
talled frame-by-frame asnslysis. Graphs of the eye movements of 33 pilots were
‘made for a total of 177 landings. These graphs show the movements in 7 dif-
ferent vipual flelds as determined by the windows of the plame. The graphs -
are separated into four groups according te the flight experlence of the pillot.

Analysis of the data reveals that the experienced pilots exhibit no
single general pattern of eye movement. On the other hand, individusl pilets
show a certaln amount of comsistency in thelr own patterns of movementis while
landing. Ancther tendency revealed by the graphs is the tendency of manmy
vilots te spend a certain portion of the lest five seconds in looking directly
toward the fromt of the ship.

It 15 concluded that there are no clear-cut differences between the eye-
movement patterns of the experienced and inexperienced pilots. Experienced
pilots, however, show back-and-forth excursions until the last five seconds
before landing. Inexperienced men do not all show these. Some of the experi-
enced pliots continue excurslve movements during the last five meconds before
lahding, while other experienced pilots tend to settle down to ome ares,
lobking to- the right or lefi, but not alternately between right and left. The
settling occurs either im the forward area, repregenting 12° of vision, or in
the sdjolning large area representing 54°. Either one of these two areas on
elther pide of the plane seems about equally likely to Berve the pilotis visual
purposes. Setiled fixation Just before landing seems to occur at right angles
te the axis of the ship.

Abstracted from Analysis of Eye Fixations and Patterms of Eye Movement in
landing a Piper Cub J-3 Airplane, by Tiffin, J. and Bromer, J. Report No. 10
to Divieion of Research, Civil Aeronautics Administration. .
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PROCEDURES FOR THE CARD SORTING EXPERIMENT

I. AIM OF THE EXPERIMERT
To demonstrate general characteristics of learning.

. II. MATERIALS
A. Pack of 80 cards, 10 each of cards numbered one to elght, respectively.
(These cards have been taken from a Flinch deck.)

B+ Watch or timer.
- C. Greph paper for drawing learning curves.
ITT. PROCEDURE

A. Membere of the class will work in pairs; one acting asg subject (S)
and the other as experimenter (E).

B. Ohe card of each number (1 to 8) will be placed on the table before
the subject 1n two rows arranged as follows:

lgt Row 35 -8 -1-6
Arrangement Ag
and Row 5 -2 -7 - 4

C. Instructioms to subject.

"Hold the pack of cards face up in your left hand (for right-
handed subjects). When I give the signal, sort them on to the
proper piles. Correct amy errors of sorting immediately.
Stand while sorting. Your score will be the total time
necessary to sort the cards in the pack. Work as rapidly &as
roselble. Ready — beginin

D. Fifteen trials will be made with arrangement A. When picking up the
cerds at the end of each trial, leave the bottom card of each pile
on the table as a guide for the sorting of the next itrial.

E. Five trials are then made with the plles rearranged according to
arrangement B as follows:

lst Row 4 -2 -5 -8
Arrangement B:
2nd Row 1 -7-6 -3

F. Five additional trisls are then made with the piles in the original
arrangement, 1.e., arrangement A. )
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Precautions.

l-

IV. RESULTS

.

B«

The 25 triale required in the experiment should be made in
succession with only enough time elapsing between trials to
prepars for the next trial.

The time is recorded in seconds.

Errors of sorting must be pointed out by E and corrected
immediately by S.

The S should be urged te work as rapidly as posseible through-
out the experiment.

The cards musi be thoroughly shuffled for each trial. When
picking up the cards at the end of each trial, take up a
few from each plle in & haphazard way rather than the whole
plle.

Each subject will have 25 scoree in terms of total time in seconds
for esach of the 25 trials, the first 15 for arrangement A, the next
5 for arrangement B, and the last 5 for arrangement A.

Each subject will pllot hie scores on graph paper with time in
geconds on the vertical axip and successive trlals on the horizontal
axis.

TABLE OF RESULTS
ARRARGEMENT A ARRANGEMENT B
Trials |Time Trials |} Time

1 18
2 17
3 18
4 12
5 20
€ —
7. ARRANGEMENT A
8 al
9 22

10 23

11 24_

12 25

15

. 14
i5__
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TRANSCRIPTS OF DEMONSTRATION RECORDS#*

Record 8, Selection A; Teaching too much too fast.

Now on these eights arcund, see, you fly between your pylons down-
wind, start your turn, and keep the same dlstance from your pylom
during the turn. You'll have to shallow out when you head inte
the wind, and stespen the bank when you are headed downwind. That
is you bank rather steeply when you enter the turn, shallew it out
gradually as you turn Into the wind and them when you begin turn-
ing downwind you steepen the bank up. Then when you finish with
one pylon forget about it and concentrate on the next one, and
follow the same pattern, keeping your distance—keeping the same
distance from your pylon &1l the way around. Get 1it?

Ho—I1 don!t--I don't follow you.

Never mind—I']l show you one.

#From a resgearch project conducted at Purdue University, Lafayette,
Indiena, under the direction of E. L. Kelly, under a grant-in-aid by the
Kational Research Council Committee on Selection and Training of Aircraft
Pilots, from funds provided by the Civil Aeronsutics Administration.
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TRANSCRIPT OF DEMONSTRATION RECORD®*

Record 2, Selection Bt Exampls of poor motivational technique.

Instructors Now look, you undershot the lagt time didn!'t you...
well what are you dolng way out here this time, huh?

Student: Well I...
Instructor: Oh well, wake up, will you?
Student: (under his breath) Oh for...

Instructors You'll never mske it, you know that...Well why go cut here?
That's what I'm yelling about...if .you undershoot one time,
the next time you come around here you better get in there
cloee enough...you make the game old mistakes over and over
and over agaln... You're not getting anywhers at all..See?

#From a research project conducted at Purdue University, Lafayette,
Indiana, under the direction of E. L. Kelly, under a grant-in-aid by the
National Regearch Council Commitiee on Sslection and Training of Aircraft -
Pllots, from funde provided by the Civil Aeronautica Administration.

L
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TRANSCRIPTS OF DFMONSTRATION RECORDS*®

Record 5, Selection B: DBad instruction on 180° Approaches.

Ingtructor: Now remember on these precision landings, it'e always your height
and distance from the field--it!s alwaye your height and distance
a8 where you want to land. So I would llke to have you bring it
around to the pameé place and whenever you think you are within
gliding distance to the field, I want you to cut the motor, make
your turn and go in and land.

Student: Cut the motor here.

Instructor: That's right. Now we hope to land somewhere near our spot. You
want to watch your height and distance.. If you turn in too quick
you see youtll be too high, and you won't even get imto the fleld
resesesNO youlre still too high......

¥From a research project conducted at Purdue University, Lafayette,
Indiana, under the direction of E.L. Kelly, under a grant-in-aid by the National
Research Council Committee on Selection and Training of Alrcraft Pilots, from
funds provided by the Civil Aeronasutics Administration.
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TRANSCRIPTS OF DEMONSTRATION RECORDS

Record 4: Excerpt from good Air Instruction.

Do you see that paved road ahead of us there, running north and
south? .

Oh, yes.
We'll use it for our lendmark, fly parallel to it, enter our turmn,
turn through 180°, and we!'ll recover flying parallel to it but

headed in the opposite direction. All the time we hold ocur alti-
tude constant. .

Now be c¢ertain to notice those reference points we talked sbout on

- the ground, check your degree of bank, check whether or not you're

flying level. You can follow me through on the comtrols. Rest
your hand--your right hand, lightly on the stick and your 1§§t
hend on the throttle as I told you yesterdsy, and rest the balls
of your feet on the rudder pedsls with your heels on the floor.
You!ll probably be surprised at the slight control movements you
cen detect, but as I told yom, elways think of control application
ag exerting pressures, not as actual movements.

0.K., we're flying parallel to the road—wetll check ocur traffic.
Look to the left and behind us, slince we're going to turn left.
Do you see any other planesg? .

It's &ll clezr.

All right, we begin the turn—coordinated aileron and rudder pres-
sure to the left-—hold it—there's our bank—ejleron and rudder
pressure off—back pressure and a little opposite alleron--now get
those reference points———--now just before we turn parallel to
the road we start our recovery—right aileron right rudder—ease
off the hack pressure--and here we are flying parszllel to the road
asgain, gtraight and level, and headed south.

Did you follow that?
Yes—I think I got it all right.

0.K. then, I'1l demonstrate one to the right—the procedure is
just the seame, except that you bank to the right, that 1s you
apply control pressures to the right in entry, to the left in
your recovery...l won't talk through this ome, you just follow
through on the centrels. Lock for your reference points now...
0.K., we check our traffic, and begin the entry. Here we go.....

I
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How we recover flying north, parallel to the road again. All
right, 1111 let yom have the controls. Make a medium banked turn
to the left, through 180°. Enter and recover parallel to that
highway. Let's check for traffie¢...0.K...all yours...now begin
your recovery. That's right.

" How was that?

That wes all right. You held your control pressures well, and
released them smeothly. You didn't use quite emough rudder on -
your recovery and as a result you skidded elightly, and you didntt
start your recovery quite soon enocugh. We dliacussed why you do
that before the flight, remember? You have te watch the road
during the turn, and start your recovery slightly before you

turn paraliel to the road again. But I know thet's hard to do

the first time. 8o all in all that was a good performance. FNow
let's try another to the left and see if you can't meke it even
betier...That!'s the Loy..check your traffic.ccccevecees

How was that? I recovered right on the nose.
That was much better, you recovered a little nose-high, but it

takes time to catch on juat when to ease off the back pressurs.
0.K., now let!s make a turn to the right.
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TRANSCRIPTS OF DEMONSTRATION RECORDS

Records 5 end 61 Section of good ground instruction.

Now about these Medium Turns. Turns are one of the fundamentsl
maneuvers, slong with climbs, and glides, and straight and level
flight. Nearly all maneuvers are merely combinations of these
bagic maneuvers.

Turns now sre Important not only because they help to get you
where you want to go, but also because they give you practice in
coordination of your controls which 1s necessary for precision

flying.

Did you read the sheets from the "Fundamentaels" I gave you yes-
terday?

Yes I did, Sir.
What 1s the degree of bank for s medium turn?
About 45 degrees, isn't it?

Well, the book says between 30 and 50. With these light planes
we fly it will be closer to 30, just about 30 degrees in fact:
If you were flying along straight and level, and wanted to turn
to the right, what would you do?

Well, Itd give it right rudder and aileron — I mean I'd apply co-
ordinated right rudder and allsron pressure until I got the bank,
then neutralize the controls snd hold a 1ittle oppoasite alleron

to keep the bank from getting steeper. Then to recover I'd use
left rudder and left slleron.

You!d turn all right, but you!d sure loge altitude.

Oh yes — I'd also use enough back pressure to hold the nose on
the horizon.

Well, I want to point out here that when you bank, you apply
rudder and alleron pressure end hold them until you!ve reached
your bank. You don't keep incressing the pressures during the
bank. .

How, why do you hold opposite ailleron in & turn?

Well, let!s see, it!s because if you don!t the bank gets steeper
since the wing on the cutslde of the turn has more lift.

That'e right — it's shown in thie diagram here. 8Silnce the wing
on the ocutside of the turn — this ome — has farther to go in
the same length of time it obvlously has to go faster, and the
increased speed gives it more 1lift. Now why do you hold back
pressure durlng the turn?
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To keep the nose from dropping — to keep from losing altitude.

Thatt's right — there's an aerodynamic reason for that, but we
won!t worry about it just now.

Do you apply the back preesure as soom ag you begin to bank?
Well, the steeper the bank the more back pressure is necessary.

For extremely shallow banks you need herdly any back pressure
at all. So you delay the application of back pressure slightly

‘on the entry to your turn, and apply it gradually as the bank

increases. Keep it — hold it during the turn. Then during the
recovery you release it gradually — you!ll find that it should
be completély released just before you complete the recovery. No
I don't want you counting one — two, and then apply back pres-
gure — that would be mechanical. Just apply it when you need it
tc keep the nose from dropping. Now what makes the plane turn?

Well.... What do you mean, "what makes the plane turn?®

Well, the point I'm meking 1s that you turn by banking, that is
the rate of turn is determined by your degree of hank. You can
make turns with your rudder aelone, of course, but that's poor
flying, and it's extiremely dangerous. They cause the plans to
skid — remember in the "Fundementsls," that example about the
car turning on a flat highway?

Yeah.
Well, you need rudder pressure to correct for certain forces in

the entry and recovery from a bank. These forces cause the rate
of turn to be out of line with the degree of bank. So remember

that you turn by benking, and the rudder is sort of a correcting '

device which you coordinate with the aileron pressure.
I'd never thought of it 1like that.

That!s explained in Bulletin 23. So go over that again before
tomorrow. How can you tell if you slip or skid?

Look at the ball bank, I suppose.
What if you don!'t have a ball bank?

Well, lef's see. If the plane gkidded — I!'d — have & tendency
to slide in the seet toward the — high side —

Toward the outside of the turn.

Yah, that's right, and in a slip I'd slide toward the ingide of
the turn.
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That's right, and in e good turn yuulll feel ad if‘yum were belng

pushed down in the seat. But remember you can only-fsel thoese

slips and gkids if you are relaxed and riding with the plane.

You can't feel them if you lean away from the bank and atiempt ;
to keep your body perpendicular to the horizon. It's a good idea 3
to check your turns occasionelly with the ball bank, it can detect :
s8lips and sklds that you can't, but donlt depend on it too mich —

some day you may be without ons.

Now there was one extremely important point you forgot to mentilen
when you were telling me how to make a turn. What do you alweys.. -
do before you turn? ' B

I know the answer to that ome — I check the traffic. o -

That!s correct — but don't take that checking traffic too
lightly — I can't emphasize its importance toe much. You

really went to look — turn your head — crane your neck — and
look particularly in the direction you are plamning to turn. Look
straight enough back so that you can pee the tall surfaces of

the plane....

I'11 remember that.

A1l right, now about these medium turns we're going to take up
todey. Our degree of bank will be about 30 degrees. When we ge
up I'11 demonstrate one or two for you. While I'm demonstrating —
that is while the plane's banked — I want you to note the re-
lationship of the wingilp, or some other reference point which

you can plck out — notice the relatiomship of that point on the
wing — with the horizon. Remember that relationship seo you!ll
have a guide to 1tell you when you have proper degree of bank.

How can I tell if the nose is level during the turn?

Well, I'm coming to that. You won't be able to use the same
reference points you pick for straight and level flight. You'll
have to pick up some other omes, perhaps one of the cylinders.
Remember that during the turn, you keep looking around from one
reference point te the other. Don't just stare at one of them.
Now, today, we're going tc make these medium turns through 180
degrees.

Let!s see — if I turn through 180 degrees I end up going just
opposite to the way I started, don!'t I?

That!s right — you want to get used to thinking of turns in
terms of degrees. We!ll use a road as a landmark, fly parallel
to it and begin the turn, then recover flying the opposite

direction, but again parallel to the road. You!ll notice that

the recovery will have to be pterted a little before the plane
ie parallel to the road again, since the plane will continue

to turn during the recovery. That is, you'll have to anticlpate
your recovery.
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Now, making the correct bank, mainmtaining your altitude, and enter-
ing and recoevering exactly parasllel to the road — all this is known
as preclsion. The emphasiz all through this course will be on
precislon flying. If you were flying im formation and didn!t make
precision turns, either you or some other fellow, or both of you

‘might loge a wing. That's not gocd.

I see the point.

0.K. Any other qnastiéns?

Not now.

You seem to have read enough of the assignments to have a pretty
good idea of what is golng on. I like that. That's very good.

Now once more — in these turns remember to check carefully for
traffic before you turn. 0.K. Letls go.
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TRANSCRIPTS OF DEMONSTRATION RECORDS

Record 7: Excerpt of post-flight ground imstruction.

Instructor: ...No, you did right well. Have you got amy more questions?

Student: Well, yes, one or two. A couple of times you told me that I
gkidded on the recoveriss, and then once I slipped on the entry.
I couldn't feel that in the seat of my pants or anywhere else.

Instructor: Well, you could see it in the ball benk indicater, couldn't you?
Now as for feeling them. There are probably a couple of reasons
why you didn't. One, they weren't particularly vioclent slips
and skids, and agein seat sense is something you have to develop.
You just haven!t felt enough slips te kmow what they feel like.
I411 tell you what we'll do — tomorrow when we go up I'1l make
some intentional slips and some intentionsl skids, make them
pretty violent omes, and welll give youn an idea of just how they
feel. Meybe another resson is that when you're just beginning

. you are often so busy making the turn, watching your reference
points and your Iandmarks, that you just don't pay attention to
your seat sense. Anything elge?

Student: I had something else but I can!'t think of it right now. I!l1l
bring it awp later.

Instructor:; Well, there are just a few points I want to mention. Let's see —
as I told you when we were flying, your application of control
pressures was good, you applied the pressures, held them, then
released them. But did you notice thei on your right turns, the
bank tended tc ghallow out?

Student: Yeah, I did notice that but I don't know why.

Instructer; That!s becasuse the torgque of the propellor — remember I explsined
that yesterdsy — tends to turn the plane to the left. On right :
turne you don't need to hold guite so much opposite alleron, but -
you do need & 1little more rudder on the entry. Thoee are pretty
fine points though, and you catch on to them after a while. You
needn't worry about them right now.

Tou held your altitude well in those turns; I was really surprised.
What did you use for reference points?

Student: I tried to keep that second cylinder from the top just about on
the horizon — I thought I wobbled onee or twice though.

Instructor: Well yesh, you had some variation in altitude, but not as rmch as
most trainees do at your stage of the game. But remember I told
you that you skidded on some of your recoveries. Do you know why?

Student: No, I don't kmow just off-hand.
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You went to uge a little more rudder pressure when you recover.
We'!ll work on that tomorrow — I1ll let you play &around and find
out exactly how mach rudder you can use without causing the plane
to slip on the recovery. .

Just one more thing..While you were flying straight and level I
noticed that you temded to correct for bumpy air by pretty violent
applications of the controls. You don!t need to do that. If the
plane hits a bump it will return to level flight even if you
dén't make any corrective movements at all. 0f course you can
speed up the recovery — that 1s — you can bring it back te
level £iight quicker but you omly help it do what it wants to do
agyway. ©So when you correct for rough air, just use gentle co-
ordinated pressures instead of those romgh sudden movements.

Now tomorrow we'll teke up some elementary coordimation exercises,
— here are the meneuver sheets from the PFundamentals." Go over
them carefully before tomorrow. We'll also review straight and
level, and the2e medium turns, #o look over the maneuver sheets
for turne again, and slso read the reference in Bulletin 23. I'll
have some questions to msk sbout that materisl, Now what else was
bothering you?
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FLIGHT INSTRUCTION PLAN AND TRAINEE EVALUATION

A. Experience in job training in industry has shown that the best results
are obtained when the ingtruction procedures are organized in advance,
according to a carefully worked-out plan. The prineipal steps in
teaching a new tagk are:

1.
2.
B

.4:;

5.

Statement of sims or formulatien of what is to be taught in a
specific lesson.

Preparation — of what to ssy or demomstrate, and how to do it,
including the collection of 2ll necessary maferiazls and treining
aids. ' ‘

Presentation and demonstration to traines.

Try-out and practice by tralnes.

Evaluaticn and review — to determine how well the task is learned
and to review it az a whole.

B. Flight instruction is most efficient when 1t follows these same steps.
Good instructers, whether they kmow it or not, almest inveriably go
through these flve steps. They are nothing new or revolutionary.

C. Thege five "steps In teaching® apply te ground instruction as well am
to instruction in the air. In flight instruction these steps should
be followed as ocutlined below:

l-

Statements of aimg. The instructor who remarks at the beginning

of the flight lesson, "Well, what did we teke up yesterday?" in-
dicates that he hasg not formalsted the aim of the lesson in hig
own mind and is approaching the lesson without preparation. The
eims of the lesson must be clear to the instructor before they
can be clear to the trainece.

a. The formulation of what is to be taught includes not only a
statement of the maneuvers to be teken up, but alsc a de-
seription of the manner in which they develop from maneuvers
previously instructed and an indication of wsys in which a
they are basic to more difficult maneuvers which are te
follow.

b. Determination of what should be taken up shculd be in terms
of the progress of individual trainees. This deciasion
should be made at the end of the preceding lesson go that
appropriate agsignments in the "Fundsmentals" can be mede.

2., Preparation.

a. Instruction starts long before the instructor meeta the
trainee. If the inptructor ls to get across the aim of the
lesson, and to make his explanations clear to the traines,
he must have thought out and prepared each step in his
ingtruction.
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b. The preparation for a flight lesson (whather or not any new
maneuvers are to be introduced) includes:

(1) Reference to the cutlinme of the particular course to de-
termine what maneuvere the trainee should be taking up.

(2) Reference to the "Fundamentals” to determine what points
the trainee should kmow and what questions he should be
agked to determine if he has read and understocd the
asgigned material.

(3) Determimatiom of the points in his outside preparetion to
be emphasized in the ground discuseion, and additional
explanatione to be glven.

(4) Reference to the "Patter” book, to brush up on the method
of explanation, and terminology, during flight instruction.

(5) Collection of charts, models, or other instructional aids
to be used during instructlon on the ground before the
f1ight lesson.

(6) Outline of what will be teken up in air and ground in- -
struction, the order in which the material will be pre-
gented, and the approximate time limits for each topic.

¢+ This preparation ig less formidable tharn it sounds, and 1s
actually a time—saver. General lesson plans cem be prepared
for each mansuver just once, and then sltered as necessary to
meot the individual neede of a given trainee, as determined by
reference to his W.T.S. logbook, or to the instructoris
Personal Logbook.

Pregentation and Demonstration.

&. On the ground:
(1) Good ground imstructiom should cover the following points:
(a) The requirements of a given maneuver.

(b) How it develops from, or is different from, maneuvers
introduced previously.

(¢) How it is basic to maneuvers which are to follow.

(d) A description of how the maneuver 1s performed in
terms of plane attitude and control operatiom,
using models and charts whenever possible.

(e) An indication of some of the common errors made
while learning the maneuver and how they may be
avolded.
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(2} Ground instruction should be an organized discussion
led by the instructor, which permits am exchenge of
ideas and of quegtions and answers, but which is kept
on a gbquence of plamned topics, by the instruetor, so
that no important points are missed. If possible,
this discussion should be conducted in a qulet place,
free from distractions.

(3) During the ground instruction, the instructor should
question the trainee over the material assigned in
"Fundamentals," and other C.A.A. bulletins. This
procedure 1s a time-saver, since the imstructor can
then concentrate his discussion on thoge points which
the tralnee does not clearly undergtand.

In the air:
(1) Good air instruction should:

(e} Be merodynamically correct.

(b) Be simple and clear to the trainee, using no
unfamiliar or highly technical terms.

(¢) Be logically organized.

(d) Include no points which could be handled on the
ground before or after the flight lesson proper.

(e) Be stated so that it will have the same meaning
to a1l trainses.

(f)‘ Include demonstrationg which are accompanied by
brief instructions meking specific mention of
plaene and ground reference points.

() "Patter" should be used as a guide to terminology,
and to order and method of pregentation. "Patter®
was written, reviewed, and rewritten literally dozens
of times, on the basis of experience gained from its
use in asctusl flight instruction.

Try—out and Practice.

a.

b.

The purpose of the try—out is to determine if the trainee
understands the maneuver, and performs it correctly.

Practice 1s to enable him to make habltual the correct per-

formance of the mansuver.

(1) The trainee's practice should be directed so that his
particalar difficulties will be overcome.
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(£) Even though a trainee may be performing a maneuver
correctly, contimued practice on that maneuver is
not wasted, since it will reduce the chances of later
forgetting, and will aid in meking his control
operations "automatic.?

5. Review and Evaluation.

© a. Review is mecessary, since forgetting.occurs in learning
?, to fly as well &g in other learning situations.

b:. During all dual periods when maneuverd are "tried out" or
practiced, the instructor should evaluate the trainee's
performance. Methods of evaluatlon are ocutlined below.
However, it should be noted here that:

(1) The over-all pefformance of a mineuver should be
. evaluated first: Whether the trainee followed ground
reference points, met precision reguirements, etc.

*

(2) The specific errors should then be discussed, e.g.,
errors in control movements, slipping, skidding, etec.,
with specific explanation as to how these errors are
out of accord with the fundamental principles under-
lying the maneuver.

¢. Review should tazke place not only in the air, but also on
the ground at the completion of the flight, during which
time the trainee's performance is discussed, the maneuvers
to be taken up in the next session stated, and assignments
in the "Fundamentals" and other C.A.A. bullstins made. Like
pre-lesson ground instruction, this periocd should be an
organized discussion, in which the trainee has an opportun-
ity to ask questions.

D. Ewaluation of trainee performance.
1. Inaccurate evaluation of trainee performance has three main causes:
a. Failire to look for the right things.

b. Failure to record accurately what was observed.

c: Failure to evaluate the performance adequately, either for
the trainee's benefit, or for grading purposes.

2. Evaluational procedures have two purposes:

. Analysis of trainee's performance for instructional purposes.

b. Analysis of trainee!s performance for grading or rating pur-
poses. : :
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Whether evaluation is for instructional or grading purpages, the .
cbservational procedure is the same. The imstructor, that is,

must look for the right things. Thiles can best be accomplished -
by the development of an organized system of obgervation.

a. Break down maneuvers into logical unite (such as entry,
turn, and recovery) and whenever possible note errors
during the tralnee's performance of each part.

b. Clessify the errors found in each. part of the maneuver,
for example, as follows:

(1) . Control operations.
(a) Errors in application of pressures.
(b) Errors in timing.

(2) Precision.

(2) Errors in maintenance of direction, turn,
angle of bank, etc.

{(v) Errors in altitude control.
(c) Errors in ground pattern.
(8) Judgment and planning.

(a) Failure to show evidence of having planned
flight path.

(b) Failure to observe safety precautions.
€. Make observations in terms of specific aspects of perform- -

ance ("leads with rudder in entry") rather then in terms
‘of general characteristics ("poor coordination®).

d. Record accurately what is obgerved, i.e., use an organized
syetem of note-taking while in the air.

(1) The "Ohlo State Flight Inventory® represents an
organized procedure for meking ocbservatlons, developed

through research so that the most important aspecta
of performance are noted.

(2) ©Small 5x8 cards have been found by menmy experienced

flight instructors to be useful for note-taking while
in the air.

Evaluation of performance for instructional purposes.

&, The over-all performance should be evaluated first.



-158-

b. Then specific faults should be analyzed, and their effect
on the over-all performance pointed out. The "Flight
Inventory" should be gone over, with the trainee, at the
completion of all flights in which it is used.

c. "Families of errors" should be particularly noted.

(1) "Families of errors" occur when certain errors appesar
in the execution of several maneuvers which can all
be traced to & common casuse, e.g., skidding in all

' mgneuvers involving turns, due to improper use of
rudder, failure to "feel" approaching stalls result-
ing in poor bresks on stalls, bad landings, steep
climbs, etc.

(2) Particular attention should be given to correcting
the underlying cause when families of errors are
discovered.

(3) If the same "family of -errors" appears in several
of the instructor's trainees, some deficiency in the
instructor's teaching methods may be indicated.

5. Evaluation for grading purposes-

a. When evaluation of flight performance is made in terms of
comparison with other trainees, (e.g., check flights) all
trainees should be required to perform the same maneuvers

in the same seguence. The check flight situation, that
is, should be standardized.

b. Standards of performance should be held constant.
(1} If care is not taken, standards may-tend to shift:

(a) From day to day, according to the instructor's
mood.

(b) From stage to stage.

" (c) From trainee to trainee, 6.g., an average
trainee reted immediately after an cutstanding
trainee may receive too low a rating.

(2} Use of the "Flight Inventory"™ helps solve the problem
confronting the inexperienced instructor in determin-
ing what constitutes a "good,” "average," or "poor!
trainee since evaluation is in terms of observed

rformance rather than ratings. These records of
obsefvpd performance of a number of trainees can then
b# compared to determine the relative standing of
members of the group.
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{(3) When a trainee's progrees is being evaluasied, the follow-
ing points should be noted:

{a) Applicetion of principles learned in previous
maneuvers (e.g., safety precautions, correction
for drift, etc.).

(b) Recognition of new variations of previously learned
control applications.

{¢) Rapidity with which errors drop out with continued
practice on certain maneuvers.

(d) Persistent recurrence of old errors.

(e) Speed with which the traimee "catches on."

€. The problem of rating flight performance.

2.

b

Cw

The W.T.S. leogbook calls for ratings, after each flight, of the
tralneel!s performance on all maneuvers practiced during that
flight. Thesge ratings are made in terms of & grading system
having a range of five points, as follows:

1l ~ Excellent

2 ~ Above Average
S ~ Average

4 -~ Below Average

5 -~ Poor

The purpose of any rating system i1z to differentiate individuals
in respect to the performance on which they are being rated. In
the flight instruction situation, the rating gystem 1s designed
to bring out differences in flying proficiency which exist among
trainess.

(l) In order for differences to be made most clear, as much
of the totael range of ratings as possible should be used.

(2) This fact makes clear that the tendency of many flight
instructors to use only two or three of the five possible
ratings is an inefficient rating procedure. (For instance,
one study of inspectors'! ratings of 36 tralnees showed
that 32 were given & grade of elther 75 or 80, the other
four being given 70. This obviously did not differentiate
between individual trainees, but merely lumped the bulk of
them into two groups.)

The rating or grade given to a trainee will depend on the stan-
dard of performance with which he 1s being compared.

(1} Two standards could be used in rating a group of trainees,
i.e., the performance of individual trainees in the group
could be compared with:
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(a) The performance of & large group of traimees who
had completed the flight course.

(b) The performance of a large group of trainees
having the same amount of training as the men
being rated.

(2) The advantages and disadvantages of these two types
of standards are:

{a) Standard; Proficiency at end of course.

-~ fdvantage: Improvement can be shown by the
Jprogressive improvement in rating from stage

to stage.

- Disadvantage: The entire range of ratings
will probably not be used in rating trainees
at any one stage, e.g., during Stage A&, even
the best trainees would seldom be rated better
than 3 on certain maneuvers.

(b) Standard: Proficiency of a group having same
amount of training as those being rated.

- Advantage: The entire range of ratings can
‘be used in rating a group of trainees at any
stage in their training.

- Disadvantage: Improvement is not so readily
gshown, since the tralnee who improves normally
will show no improvement im his ratings from
stage to stage.

W.T.5. officials have stated that ratings are to be made in
terms of what could be expected of a fioup of trainees hav-

ing comparable .training to those being_rated.

CAUTION: Chetk this point with your
resident supervisor. § procedures
change from time to time.

(1) Thus, the "standard" against which trainees being
rated are to be compured is represented best by the
various levels of performance the instructor has
found in previous traineea he has instructed.

(a) This mey pregent some difficulty to the inex-
perienced instructor, since he has not trained
enough trainees to develop a basis for compari-
son. Until experience is gained he may:

< Use as a tentative standard the performances
of the men with whom he trained, in various
¢+P.T. courses.
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~ Refer to his list of errors commonly msde in
& epecific maneuver. The number of these
errore made by a glven traines can then be
coneldered in giving him a rating.

(2) It ghould be remembered that when this standard (com = °
parison with the group) is used: -

(a) Average progress from stage to stage will be '1?
indicated by similar ratings from stage to -
stage, and not by lmprovement in ratings.

(b) The entire range of ratings should be used, so
that the greatest possible differsntlation be-
tween trainees may be made.

- If a large group of trainees were being
rated on a given maneuver there should be
1's and 5's as well as ratings of 2, 3, and
4, This is because in & large group of
treiness with equel number of hours of
flight there must be some who are ocutstand- -
ingly bad. S

- Certain smell groups of trainees may not con—
tein very good or very poor trainees, so that
the imstructor sheuld not "force" his ratings.
He should remember, however, that 1!'g and 5!s
are Included in the scale, and should be used
in rating the extremely good, and the extremeLy
poor trainee, respectively.

(3) Two implications of ratings in terms of a group of
trainees having comparable training to the individual
being rated are:

{a) The statement made frequently by imstructors
that, "If a trainee were rated !1! he would be
perfect sv there would be no use of training him
further,” is grossly inesccurate.

(b} Just because a trainee 1s given a '1lt in a maneuver
in Stage A does not imply that further improvement
is impossible. It merely indicates that in com-
parison with others having the same training, the
trainee!s performance is extremely good.
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SAMPLE PAGE FOR'THE INSTRUCTOR'S PERSONAL LOGBOQE

Presented below is a sample of the type of page (or card) that is to be
kept on each individual trainee by the imstructor. Such pages (or cards) may
-be mimeographed in advance by the instructor or flight operator and kept for
use throughout the training of an individual. The spaces are filled in with
sample comments. ’

This book 1s to be kept for the instructor!'s personal use, i.e., its con—
tents are not to be shown %o unauthorized individuals. Its scle purpose is to
aid the imstructor in making accurate preparation for a given flight lesson
with a particular trainee. Such & logbook prevents the instructor's forgetting
speclfic errors and good polnts of a particular traines.

It must be remembered that this logboock is not a "rating® or a "grading®
device. It 1ls an ald to proper instruction only.

LESSON NUMBER /3
© NAME OF STUDENT Jods Jouts Date 3/20/#3

COMMENTS ON TODAY!S LESSON

(Put down both good points and errors in control use, precision, plan-
ning, safety, etc.)

crrenTatim. Planncd. catine f/:j.ér;.# so Zbrg emr 4o
w3 72a/ Tt . Facked 15 elem.. ac/:,ud.""u( m'g.‘t-oﬁ. Geatn o
)Uzcc;.l'f'a-. avhaﬁrc fo«. n:::' Q@ sy el o E.,n-.n?,. Poo4. ﬁr—(ﬁﬁ.

sTallf. EnZors %'g Ise fc.r?":' Farle %o slow n./u J/";/‘

o ASSIGNMENT FOR THE NEXT LESSON

(Definite points to be discussed and why they are brought up at this
time.)

Ve Toroalic foon 76 shrns. /7«:7'“:4-}4&??}.: fl:r.( o slalls &fﬂt
fi;‘m’, who .r/on-n..r.

. REVIEW IN THE AIR AND ON GROUND--FUNDAMENTALS, ETC. .
 Clolts wrTh r.-../nlm..rr.;- o sn?sr F?frc(c anel /255 .r/osto(- D Tk

he 1f aprarol of r?'i//.'u'r,-- st mark on afpprencd Fo sTalls.

NEW MANEUVERS FOR NEXT LESSON

0 (How does the lesson just completed tie in with this new lesson?) £
,Sﬁn;.; art a cmlinwalien of sTalls. Ff”’t“" °f ;/’J“ and/sld/ls

well Tis ¥ accsolcalil rﬁlh..r;

wh
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PHOTOGRAPH OF
THE FLIGHT RECORDER
and

A SAMPLE RECORD

Developed at the Massachusetts Institute of Technology
under a grant-in-aid by The Committee on Selection

and Trzining of Aircraft Pilots Naticnal Research
Council.
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THE FLIGHT RECORDER

The flight recbrder, illustrated on opposite page (external
housing removed), was designed and comstructed especially for use
in elementary training at the Instrument Section, Department of
Aeronautical Engineering, Massachusetts Institute of Techmology,
under the auspices of the Committee on Selectionand Training of
Aircraft Pilots, National Research Council. It embodies the sug-
gestions and specifications which have grown out of more than two
years of research, sponsored by the Committee, on graphic record-
ing of flights.

By means of metal styluses scratching orn a 15" waxed peper
chart {Sample of wax recérd appears on back of opposite page)} the
flight recorder provides a continuous recording of: (a) Fore-and-
aft movements of the stick; (b) right-and-left movements of the
stick; (c) movements of rudder pedals; (d) altitude; {e) air-speed;
(f) load factor (vertical acceleration); {g) graphic ball-bank in-
dicator (lateral acceleration); (h) code signals for identifications.

Functions a, b, and ¢ are recorded by stylus. (5). Functions
d, e, f, and g are recorded by styluses (6). Function h is re-
corded by stylus (7). All functions are recorded in calibrations
applicable to Army, Navy, and C.P.T. basic training specifications.

The wax chart is propelled across the tracking plate (2) and
timing roller (3) to the take-up roller (4) by a spring-wound
governor-type c¢lock enclosed in a housing (1). The standard chart
speed is 3" per minute which may be increased to 67 per minute by
changing gears. Shock mounts (B) are provided for installation in
the airplane.

The rear wview of the Flight Recorder illustrates the under-
lying principles which make this instrument particularly useful in
field work. Except for the normal and lateral sccelerometers,
which are enclosed in a common case (6), sach unit is enclosed in
an individual housing as follows: Housings (8) control recording
units; housing (4) airspeed unit; housing (5) altimeter unit. Crank

.at the bottom of housingmis) provides for zero settings of the altimeter.
The entire frame (2) permitting rapid removal for repair ar replacement
without disturbing the other units. A1l power required is furnished
by a single dry cell (7). Pulleys (1) are provided for low friction
guiding of cable connections between controls and recording units.

The Flight Recorder has not yet beenr put to field use, having
only recently been completed. It is anticipated, however, that it
will serve &s & useful adjunct in day-to-day instruction or in
flight teste, and provide the instructor with detailed and objective
information about the way the trainee handles the alrplane in
elither dual or solo flight.



TOP ¥RONT VIEW

TOP BACK VIEW

FLIGHT RECORDER
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DESCRIPTION OF MOTION PHOTOGRAPH OF GOOD AND BAD
PERFORMANCE ON SELECTED MANEUVERS FROM A
FLIGHT TEST, REEL 2

{For Methods-Instructor)
I. Description of film.

These motion photographs were taken at Port Columbus, Columbus, Ohioc, in
connection with the Midwest Project of the National Research Council
Gommitteg/6; Selection and Training of Aircraft Pilots.

A descfiption of the instruments in the camera field msy be found in the
exhibit entitled WA Photograph of the C.A.A.-N.R.C. Piper Cub Instrument
Panel.®

The film presents selected maneuvers from check flights made by C.P.T.
trainees just previous to the completion of their primary instruction.

The selected maneuvers, which are identified by a card in the upper left-
hand corner of the projection field, are: . '

1. Teke off.
2. Cliwmbing Turn.
3. 360° Steep Turn to the left.
4. 360° Steep Turn to the right.
5. Stall.
6. Glide.
7. Medium Turn to the left.
8. Medium Turn to the right.
9. Straight Climb.
10. Straight and Level.
11: Landing.

The following points, regarding the mansuvers photographsd during the
two flights, should be noted:

PILOT #5. Relatively Poor Performance.
Take-of f: Flew the plane off, although control movements not smooth.
Considerable uncoordinated aileron movement just after

leaving ground.

Climbing Turn: Banked to 30° on entry, then shallowed off to 15°.
Slipped during turn, due to holding of "top rudder.m

360° Left
steep turn: Slipped on entry, due to insufficient rudder and rough
. application of aileron pressure.

Banked too steeply, apparently losing control, nose dropped
end lost altitude rapidly.
Recovery accompanied by marked aileren skid.

360° Right :

steep turn: Nose high during turn, and & slight, but continuous slip.

45° bank maintained.
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Stall: Break apperently not "clean."
Corrected for low wing by rudder pressure, but use of
aileron pressure also evident.

Glide: 70 mph. Directional control only fair.

Left Medium ,
banked turn: 30° benk. Entry and recovery smooth except for slight

slip on entry.

Right Medium
banked turn: z0° bank, slight slip on entry, pronounced aileron skid
on recovery.

Climb: Angle of climb probably too steep —- rate of climb slow.
Tendency for low right wing evident.

Straight and i

Level: Satisfactory.

Landing: Failed to hold stick back after plane was on ground.

PILOT #10. Relatively Good Performance.
Take-off: Flew plane off.

Climbing Turn: Shallow bank -- rate of turn varied.

360° Left

steep turn: 80° bank obtained, but pilot held top rudder, lost al-
titude.
Degree of bank varied to 45°, slight skid evident on
recovery.

360° Right

steep turn: In general good, except for fact that relationship
of nose to horizon varied somewhat.

Stall: Clean break, no aileron pressure used in raising low
wing.

Left Medium

banked turn: 20° bank. Nose slightly high during turn.
Ho slip or skid.

Right Medium

banked turn; 30° bank. Nose slightly high during turn.
Climb: Air 8peed 55 mph. Right wing slightly low.

Straight and
Level: Slight loss in altitude.

Landing: Good.
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W.T.5. Controlled Secondary Instructor Course

SELF-AUDIT FOR FLIGHT INSTRUCTORS

Even experienced instructors find that it is a good thing to "taks
stock" of themselves periodically in order to prevent occasional slip-
ups from becoming bad habits. This blank has been designed to aid you
in "guditing" your daily instruction methods sc as to point out your
strengths and weaknesses as an instructor.

Since no one instruction sessibn'will give a true picture of your
general practices, space is provided for you to check yourself on a
series of four consecutive sessions. Use Column 1 for the first session,
Column 2 for the second, etc.

After each sesgsion, review carefully what happened, and answer the
questions on the accompanying sheet, using the appropriate column:

1. If the answer to the gquestion is clearly "YESM, place a check
mark in the square following the question.

2. If the answer is "NO“, leave the space blank.

5. If you really tried to follow the procedure in question, but
were not very successful, place a question mark in the sguare.

If for every one of the series of four consecutive instruction
sessions you are honestly able te put a check mark oppesite a question
you can be fairly certain that.you are consistently adhering to the
correct instruction practice covered by the question.

On the other hand, the appearance of a number of blank spaces or
guestion marks after a given guestion should be a danger signal to you,
indicating that you have a tendency to neglect this practice or that you
are having difficulty carrying it out. If the latter, consult your
chief instructor or talk it over with your assoclates.

Remember, NO ONE IS PERFECT BUT EVERY ONE CAN IMPROVE.
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SELF-AUDIT FOR FLIGHT INSTRUCTORS

A. BEFORE THE SESSION STARTED.

l'

2.

DID I prepare myself by reviewing my notes on the .
trainee's previous lessons so as to get ready for this
particular student?

DID I have a clear idem a&s to exasctly whet T wanted to

accomplish during the session?

B BEFORE LEAVING THE GRCUND.

1.

2.

3.

3.

DID I review the
trainse?

past lesson (or lessons) with the

DID T meke sure the ti#inee had 8 clear idea as to
what was to be done during the session?

DID I give all possible ingtruction on the ground, re-
viewing the Fundamentels of Basic Flight Meneuvers,
diagrams, discussing the maneuvers, etc.?

DID I check to make sure the student understood the key

points of the maneuvers to be practiced?

C. IN THE ATR. (Dual)

1.

2.

3.

4.

5.

8.

DID THE astudent understand clearly what I wanted him
to do?

DID I use the correct "Patter" in describing the man-
euvers being taught?

DID I give a good demongiration of the cerrect method
of performing the maneuvers?

DID I analyze the student's performance into its
specific strong and weak points?

DID T make sure that my criticisms were helpful rather
than merely critical?

DID I praise the trainee when he gave a good perform-
ance and identify what he did well?

DID I keep on the alert for signs of student fatigue,
tension, discouragement, etc.?

DID 1 use the time in the air efficiently, i.e. no
unnecessary back-tracking, maneuvering around for
position, unnecegsgary discussion, etc.?

i
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SELF-AUDIT FOR FLIGHT INSTRUCTORS page 2

Dv ON THE GROUND (after the inatruction flight)

1. DID I review the performance with the ﬁrainae, evalu-
ating hle progress te date?

2. DID I "look forward®™ to his next lesson, suggesting
what he could do to prepare for it?

E. GENERAL EVALUATION OF MY INSTRUCTION METHODS T0 PATE. (On
the basis of this series of imstruction sessions.)

1. DO I adapt my teaching techniques to the mpecific problems
of each tralnee?

2. DO THE sepsions accomplish what they are planned to
accomplish?

5. IN GENERAL are my instruction methods improving?

4. The instruction techniques I am going to concentrate on-
in the future are the following:

. ! M
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PHOTOGRAPH OF

C.A.A. - N.R.C. PIPER CUB INSTRUMENT PANEL

Teken from Part I of An

sis of Photographic Records

of Pilgot Performance, January 1943, by Viteles, M. 8.,
Thompson, A. S., and Ewart, E. S. This study was under-
taken at the University of Pennsylvania, Philadelphis,
Pennpylvania, under the auspices of the Committee on
Selection and Training of Aircrafi Pllots, National

Research Council.
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PHOTOGRAPH OF C.A.A. - N.R.C. FPIPER CUB INSTRUMENT PANEL
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These photographs were taken to provide information concerning the
control adjustments made by the pllot during flight and on the attitude
snd flight of the plane.

It will be moted that a special instrument panel has been prepared
for ugse In these studles, as follows:

(1) Specia% Instrument Penel (mounted over left half of sitandard
panel) .

a&. Top row, left to right; Suction geuge (for testing turn
and bank iIndicator and gyro hor-
izon); Airspeed indicator; rate
of Climb Indicator; and Sensitive
Altimeter.

: by Bottom row, left to right: Tachometer; Gyro-Horizon;
. _ Turn and Bank Indicator;
z . Switch for Suction Gauge.

(2) Pennsylvania Control Recorder (mounted below special panel):
. &« The top scale is the Rudder Pointer; the middle scale, the
- . : Allerone pointer; the Bottom scele, the Elevators polnter.
- . A "Multiplier' 1e located behind and beneath the Control
recorder. It must be noted that the 'measuring units' -
for the control indicators which appear in the photo-
graph sre merely units set up for interpreting the films,

i.e., they are not inches of movement, pounds of pressure,
etc.

(8) Identification Datas
- &« The card in the upper left of the pamel identifies the
. pilot by code mumber and the flight by letter, e.g., 620 4.
b. The number appearing above the Control Recorder identifies
the maneuver being photographed. )

The photographe teken by the motlion-picture camera embrace a slightly
larger camera field and include the head and shoulders of the pilot amd a
greater portion of ithe front- sezt throttle and control stick. In improve-
ments made after this photograph was taken, a signsl light (indicating
that the check pilet had taken over) was mounted above the special instru-
ment panel and the maneuver identiflcation number was enlarged and moved
to the right of the Control Recorder.
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