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2101  Constitution  Avenue,  Washington, D.C. 
Division of Anthropologlr  and  Psychologv 

Committee on Selection  and  Training of Aircraft  Pilots 
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September 9, 1945 

Dr. Dean R. Brimhall 
Director of Research 

Washington, D .C. 
Civil  Aeronautics  Administration 

Dear Dr.  Brimhall: 

The  attached  report,  entitled A Course  in  Training 
Methods for Pilot  Instructors,  is  submitted by t h e  Conunittee on Selec- 
tion  and  Training of Aircraft  Pilots  with  the  recommendation  that it 
be included in the series of technical  reports  issued by the  Division 
of Research,  Civil  Aeronautics  Administration., 

developed ky the  Comazittee on Selection  and  Training of Aircraft  Pilots 
at  the  request  of  the  War  Training  Service,  Civil  Aeronautics  Adminis- 

ducted  at  the  University of Minnesota in April, 1943. In  this  course 
tration arid administered  to  Methods  Instructors  at an Institute  con- 

were  embodied  the  reeults of research  in  the  field of pilot  training 

Division of Research,  Civil  Aeronautics  Administration. It is  hoped 
conducted  under  the  auspices of the  Cammittee, in cooperation  with  the 

that  the  report  will serve t o  focus  attention  upon  the  basic  importance 
of sound  training  methods  and  contribute  towards  the  more  effective use 
of psychological  principles  and  results  of  psychological  research  in 
civilian  and  arilitary  pilot  training  programs. 

The  report  is  devoted  to a description of a course 

Very  truly  yours, 

MSV-g 

Morris S.  Viteles,  Chairman 

Training of Aircraft  Pilots 
Committee on Selection and 

National  Research  Couhcil 
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I. ORGANIZATION OF THE COURSE IN 'fBAINING  WETHODS 
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  two  very  good  reasons: &, 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 
hazardous  type of self-education.  With  the  development  of  two-place  planes, . 
steps  were  taken  to prmide flight  training.  Airplane  manufacturers  established 
flight  schools  for  the  instruction  of potentid 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 general,  flight  instruction was largely  unregulated,  and  the quality ~~ 

Schools'  which met  certain  minimum requirements, established by  the  Bureau of 
of instruction varied  tremendously,. ranging  from that  given in  "Approved 

Air  Commerce  of  the  Department  of  Commerce,  to  random  and  illicit  training 
given by unlicensed  instructors  in  unlicensed  planes.  Most  training  operations 
involved  merely a iicensed  pilot  instructor  who owned two  or  three  planes and 
hired  one  or  two  licensed  instructors  (often  on  a  part-time  basis)  to  assist in 
instruction  and  to  carry  passengers  on  trial  or  sight-seeing  flights.  There 
was  little  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  tra3ning;  and  the  standards of proficiency  to  be  achieved. L 

.~ 

!, 
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  requirements  for  various  types  of . 
licenses  and  of  instructional  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  fligKt  training,  the 
maneuvers  to  be  practiced,  and  the  sequence  of  maneuvers;  through  the  descrip- 
tion  of  how  each  maneuver  was  to  be  performed;  and  through  the  formulation  of 
standards  of  proficiency  to  be  attained  during  stated  intervals  of  instruction 
combined  with  procedures  for  assessing  such  proficiency. To these  have  recently 

. -  

. 

I Prepared by Morris S. Viteles,  University  of  Pennsylvania,  Chairman, 
Committee  on  Selection  and  Training  of  Aircraft  Pilots. 

~. 

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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wad nateru for ins t ruc t ion  in the form ofat-' for in- 
~ghxtors and Fuudamentala of  Basic Fliaht Msneuvwg4 for use by studsnta. The 

lsational Research Council Committee on Selegtion and Training of Aircraft 
original forms of both  these aids were pp@p&ed E. L. Kelly, through the 

Pilots ;  on the basis of an experimental analysis of ac tua l   f l i gh t   i n s t ruc t ion  
with  the  aid of air-to-ground r e ~ o r d i n g . ~  

S k i l l  in flying vs. sk i l l   in   t eaching   o thers  t o  f ly .  While  such impor- 
tant changes were made. the  actual  administration of f l i gh t   i n s t ruc t ion  never- 
the less   &mined ,   for   the  most part, in the hands of persons  with  interest and 

In   sp i t e -o f   t he  major contribution of the  Civil  Aeronautics  Administration and 
experience in f lying  but  l i t t l e  or no experience  with methods of training.ba 

a l l i e d  groups in   the   d i rec t ion  of standardizing and  improving course content, 
there  persisted  the  point of view that any pilot   supplied  with  tne program and 
materials of instruct ion  could  teach  others   to  fly. In 'o ther  words, there  
rayained  the  belief -- t o  be found a l so  in other  industries,.and even t o  some 
extent   in   higher   inst i tut ions of learning -- that teaching  others is a matter . 
of a "sixth.  sense; an "intui t ive  facul tyt* which defies  explanation; a "hunch," 
appearing  spontaneously in the  teaching  s i tuat ion,   that   te l ls  what i s  the   r igh t  
t h ing   t o  do a t  the   r i gh t  time in   t ra in ing   o thers .  

Inauguration of the  W a r  Training  Service  course in t ra in ing  methods. 
Recently, however, there  has developed a growing recognition by the W a r  Train- 
ing  Service (and also by the  armed services) of the   bas ic   fac t   tha t  a man may 
be able t o  fly well, and s t i l l  be q u a l l f i e d   t o  teach  others how t o   f l y  -- 
merit t o  s k i l l  in f ly ing  anong those who are  given  responsibil i ty for t ra ining 
that e f fo r t s  =st be made t o  develop  teaching skill as a necessary accompani- 

flying  personnel. 

sul ted in the  introduction of a %-hour  course i n  the Theory  and Techniques 
of Fl ight   Instruct ion as a basic   uni t   in   the  Control led Secondarv Instructor  
Course, administered by the  War Training  Service a t  seven t ra ining  centers  
throughout  the  country.  This =-hour course is a pert of the l02-hour  ground 
course   for   ins thc tor   t ra inees ,  and is  supplemented by provisions for super- 
vised  practice  teaching and Oapplicatory  exercisesuu i n  an 18-hour  ground course 
i n  f l ight  instruction  given by the  Flight  Contractor. 

In   the  M a r  Training  Service program the  recognition of t h i s   f a c t  has re- 

' Pa t t e r  for elementary. f l ight   meuvers .   Civi l   Aeronaut ics   Bul le t in  No. 31, 
February 1943. Washington, D. C.: The United  States Government Pr int ing 
Office, 1943.  (Adapted from: PATTER: Bas ic   f l i ah t  maneuvel's for   Civ i l ian  
Pilot   Training. (1st ea.) washing ton,^ D. C.: C.A.A. Division of Research, 
1942. This  version was prepared by E. Lowell Kelly and staff a t  Purdue 
University .) 

Fundamentals of elementary f l i g h t  maneuvers. Civil  Aeronautics  Bulletin 
No. 32, FebruarJr 1943.  Washington, D. C.: The United  States Government 
Printing  Office,  1943.  (Adapted from: Fundamentals  6f bas i c   f l i gh t  maneu- 
vers  for Civi l ian  Pi lot   Training.  (Supplementary  student mterial). (1st 
e d . ) D i v i s i o n  of Research, 1942. This  version 
was prepared by E. Lowell Kelly and staff a t  Purdue University.) 

Kelly, E. L. spec ia l  problems and aids in f l igh t   ins t ruc t ion .  (Unpublished 
chapter of proposed text   in   Aviat ion Psychology.) 

gal' r.,~Ei.L. Evq&&slAqn of m e s e n t   f l i n h t  traininp ' ) t i  "-'. 0. . k+ , ~ - 
 sa 



The  National  Research  Council Comittee,on Selection and Training. of : ~ ,  . 
Aircraft  Pilots was requested  to  assume  the  responsibility  for  preparing  the1 ~~ 

contents  and  procedures  of the 30'-hour  couree  in  training  methods  and  to  ad-. 
minister  the  course  to  seven  rae.thods-instructors,6  who  were  thenassigned to 
the  secondary  instructor  training  centers, to teach  the  course  to  instructor- 

at a 10-day  Institute conducted  in April 1943 at the  University  of  Minnesota 
trainees.  The  course, as  finally developed  and given  to  methods-instructors 

by Committee  personnel,  included l0 unit  lesson  plans,  each  covering  from 
1 to 7 hours  of  instruction.  The  plans  and  demonstration  material  for  each 
lesson,  as  well  as  supplementary  materials,  were  embodied in a manual  entitled 
Lesson  Pl&s  for  Training  Methods  Unit  of  the  C.A.A.-W.T.S. Secondan Instruc- 
tor COWSe-' This  manual  was  supplied to each  of  the  methods-instructors  to- 
gether  with  an  Instructorls  Kit  containing  the  records,  films,  and  other 
materials  to he used by them  in  conducting  the  course  at secondan instructor 
training  centers. 

Rationale  of  the  course.  The  course  represents  an  application  to  flight 

learning  and  teaching  processes, and of  the  results  of  findings  from  pilot 
instruction  of  the  outcomes  of  educational  and  industrial  research  on  the 

training  research  conducted by the  Committee  on  Selection  and  Training  of  Air- 

these  established  principles and research  findings  in  such a manner as to 
craft  Pilots.  It  undertakes  to  achieve an integration  and  organization  of 

furnish  practical and effective  guidance  to  instructors.  This  is  done  without 
reference  to  academic  "psycholo@;  with  an  absolute minim of technical 
terminology; and with  repeated  and  specific  reference tithe 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  1939  with 
funds  provided by the  Civil  Aeronautics  Administration.  Many  of  the  supple- 
mentary  reference materids 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- 
alTty,  and  coordination;  and  developments  in  techniques  of,standardized  in- 
struction  represent  the  basic  content  of  the  unit  lesson  plans  and  reference 
materials  of  the  training  methods  course. 

The  men  who a r e  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  Plans  for  Train- 
ing  Methods  Unit.  Issued by the  National  Research  Council  Committee  on 
Selection  and  Training of Aircraft  Pilots  in  cooperation  with  the  Division 
of  Research  of  the  Civil  Aeronautics  Admipistration. 



with the  problems  of  flight  training  to  produce  this  course  in  training  methods 
far pilot  instructors. 

principle  of  efficient  learning  is  that the trainee n u t  be  taught and must 

and the manner in  which  it  is  frequently  violated,  can  be  illustrated from the 
pactice only corre'ct  methods  of  work.  The  significance  of  this  principle, 

experience  of one of the authors8  in  learning  to run a street  car  as a pe- 
l-iminaq to t h e  development  of an improved program of  selecting  and  training 
mubornen.  The c u s t o q  pattern of training,  at  the  time  the  analysis  was 
&a,, was to aend the  app-entice out  with a different  motorman  each day for a 
period  of u) days. It  became  quickly apprent that  each  of  the  motormen under 
whom  the  apprentice  took  training  had  his  special  ntricks,u  that  is;individual 
vrays of  manipulating  the  controller  and  air-brake  handles.  For  handling  the - 
air-brake,  for  arawple,  one  motorman  recommended  taking  "long  bites"  of  air, 

Or mus,cular actions  for closing the  door and.starting  the car  simultaneously; 
another,  "short  bites." One man employed one  technique, involving  one  series 

another  had a second method, involving  another,  almost  antagonistic  series  of 
muscular  reegonses.  The  total  affect  was  to  create  interference'in  habit 
formation -- a condition  which  retards  the  development  of  skill,  lengthens 
the training  periods,  and  promotes an uncertainty  of  response  which  continues 
after t h e  close  of  the  training  period. 

The  simificance  of  uracticing only correct  methods  of  uiloting. A basic 

explaining  and  performing a maneuver, and  the  nature of instruction  given  to 
groups  of  student  pilots  varies  with  the  characteristics  and  habits  of  instruc- 

of instruction  as  given in the plane,  samples of which  are  included  in  the 
tors.  This  has  been  adequately  dentonstrated  in  recordings, by E. L. Kelly,g 

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  F.undamentals  of BasicFliat 
Maneuvers it has been  possible to emphasize  the  importance of uniforh  instruc- 
tion  in  the  development.of  pilot  skill  and  to  point  out  how  such  uniformity 
.can be  attained.  In  Unit  Lesson  Plan I1 and  throughout the other  unit  lesson 
-plans  there are  references  and  applicatory  exercises  which  show  how  the  in- 

be  taught and must practice only  the acceptable  method of performing maneuvers.. 
structor may place into  operation the basic  principle that the  trainee  must 

. In flight  instruction,  too,  each  instructor  has  his own particular w a y  of 

e Viteles, U - S. S.cience of work. New  York: W. W. Norton  and  Company,  1934. 

The  method  of  recording  is  described  in:  Kelly, E. L. The  fliaht  instruc- 
tor's  vocabulary.  Washington, D. C.: C.A.A. Division  of  Research,  Report 
no; 20, September 1943. 

lo 
Prepared 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 Dhotoeauhs in  the  analysis  of  aircraft 

No. 15, M a y  1943. . 
. pilot  uerformance.  Washington,  D. C.: C.A.A. Division  of  Research,  Report 
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xii 

have  revealed  certain  characteristics  of  the  learning  process  which  should  be 
understood by the  instructor  in  order  that  hi6  instruction may be  most  effective. 
Almost  every experbent 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  no  progress  in 
learning  is  made by the  pupil.  The  discussion  of  How  Trainees  Learn,  in  Unit 
Lesson Plan I11  of  the  Training  Methods Course, brings  this  fact  to  the  atten- 
tion  of  pilot  instructors  and lays the  basis  for a more  sympathetic  understand- 

when an instructor  who  is  unaware  of  the  normal  progress  of  learning may be  in- 
ing and effective  approach  during  the  "plateau  stage"  of  learning -- a time 
clined  to  question  the  intelligence  of a trainee,  to  criticize  him  for  inapti- 
tude, or to  condemn  him for obstinacy  in  refusing  to  learn. 

Characteristics  of  the  learning  process.  Laboratory and industrial  studies 

The  effect  of  %raise"  and  mreproofm and of  "knowledge  of  results."  Another 
ex&mle  of  the  application  of  well-established  principles  of  learning  in  fliEht 
instkction is  &-be  found  in  the  discussion  of-ureprbofnJ  and  Yprais;ll  and of 
"knowledge  of  results. in stimulating  trainees  to  good  performance.  At  first 
glance, a study by Hurlockll  frequently  referred  to  in  the  literature  on  the 
psychology  of  learning, might seem  to  be  of only academic  interest  to  practical 
pilot  instructbrs. 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 a l l  received  praise  at  the  beginning  of  each 
session;  those  in  the  second  group  were  all  reproved  for  their  failure  to  make 
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  that  the  most  consistent 

reticent in  offering  praise or encouragement, while there  is an almost uniform 
c6mplaint of  practically all student  pilots  is that the  instructor  is extremely 

tendency  to  "bawl  out1'  the  student  for  his faults.::! 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 8 ,  Keeping  the  Trainee  Interested,  provides  pilot  instruc- 
torg  with .q bqckgrouid  of  knowledge vd specific  refereppes  to  methods  which 
can  be  extremply.'helpful  in  improving  the  quality  of  training. 

instruction  is  the  need for systematizing  the  instructorfs  approach  in  handling 
every  unit or  evev period  of  hstruction.  The  common  tendency,  especially 
among  those who,have no  training  in  educational  methods;  is  to  let  the  period 
of instruction take care of  itself.  Studies by Kelly13  have  indicated  that 
frequently  the  first  words  of  an  instructor  at  the  beginning  of a fLight  lesson 

many instructors  have  no  well  formulated  plan  to  adapt  their  training  methods 
were,,  IIWell,  what  did  we do  the  last tirnelll This  would  seem  to  indicate  that 

to  the  needs  of  particular  trainees. 

Need  for a systematic  approach.  Apart  from  the  content  of  materials  of 

1l Hurlock, E. An  evaluation  of  certain  incentives  used  in school work. 
J. educ.  Psychol., 1925, 16, 145-159. 

l2 Kelly, E. L. Evaluation  of  present  flight  training  methods. Op. cit. 

l3 Re-, E. 5 .  Special  problem and  aids  in  flight  instruction. Op+ cit. 
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Actually, good instruction  begins  long  before  the  instructor and trainee ~ ~~ ~ ~ 
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get  together. It~begins with a Statement  of Aiias in  which  the  instructor 
clearly  formulates  for  himself  what  he  hopes  to  accomplish in the  lesson. 
There  follows a period  of  careful  Preparation,  in  which  the  nraterial  to  be 
taught  is  carefully  reviewed,  and  the  time  distribution  for  topics  to  be  dis- 

This  is  followed by an  organized  Presentation,  Directed  Try.-out,  Suuervised 
cussed  during  the  periods  of ground and  air  instruction  is  planned  in  advance: 

Practice,  an  integrated  Review of what has been  done, end a careful  Evaluation 
of student  accomplishment. . 

,~~ 
~~ 

:i 

The  experience  of  the  War  Manpower  Commission  in  the  operation  of a .~ 

Training-Within-Industq  program14 has demonstrated  that  the  application  of 
%these Bhple steps  of  the  lesson  plan by foremen~responalble  fop  training 
produces  enormous results in  the  way of increased  production  and of iqroved~ 
quality of work on the  part  of  new  and upgraded employees.  Flight  instrud- 
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-,  Findinq , : 

out  How  the  Trainee  is  Promessing.  These  lesson  plans  include  applicatory 
exercises  in  which  the  instructor-trainees  prepare  generalized  lesson  plans 
for  maneuvers.  They  also  consider  the  use  of  various  methods  of  evaluating  the 
proficiency  of  trainees.  Phonograph  records  of  instructional  procedures  drawn 
from  experiments by ~e-15  are  used as demonstrations,  as  well  as  motion  photo- 
graphs of  good  and  poor..piloting  performances.16 

. ~. 
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is  placed  upon  the  use of  Fundamentals  of  Basic  Flight  Maneuvers,  originally 
prepared by E. L. Kelly  under  the  auspices  of  the  Committee,  and  later  pub- 
lished as a bulletin by the  Civil  Aeronautics  Administration.17  Experimental 
and  logical  justification  for  this  instrument  is  found  in  experiments  such as 
that  conducted by  COX,^^ an English  investigator,  who  showed  that  even  on a 
simple  assembly job it  was  possible  to  improve  production  by  telling  workers 

tools  were used.  Employees given such  directed instruction managed to  achieve 
in  advance why  the  job was done  in a particular way and why and  how certain 

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. 

Explaining  in  advance  what  is  to  be  done.  Throughout  the  course  emphasis 

l4 Job  instruction, a mmual for  shop  supervisors  and  instructors. 
Washington, D. C.: War Production  Board.  (For  sale by Superintendent 
of Documents .) 

13 Kelly, E. L. The  flight  instructor's  vocabulary. OD. cit. 

Prepared and analyzed by the  authors  on  the  basis  of  procedures  developed 
by Viteles  and  Thompson. See footnote 10. .~ 

l7 Fundamentals of elementary  flight  maneuvers. OP. cit. 

'* Cox, J W.  Manual  skill:  Its  organization  and  development.  Cambridge: 
The  University  Press,  1934.  Pp. xx & 247. 
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~XB trait Lessm PI- I I ~  m t d  ~earnirg, (a i   wel l  as in Unit Lesson p lan  
VII, Step8 i n  Teachimxa Trainee H o w  t o  Ply)!, there is presented a discmsion 

b,ir.neglected by the  insti%ctor unless he is exposed t o  the kind of t re infng and 
of the effectivenesa  of  directiirg  trainee  practice, a procedure which nay well 

becomes~famiIiar  with  the type of material which have  been included i n   t h e  
t ra in ing  methods course.  Practical examples of mistakes i n  flying  technique 
are presented by mans of motion photographs, and instructor-trainees  are re- 
qui red   to   ou t l ine   the  types of directed training they would suggest so t ha t  
these errors might be o v e r c m .  

Simtif iwnce of the Course. On the  shoulders of t h e   p i l o t   i n s h u c t o r s  of 
t h i s  country has been phced  an enormous responsibil i ty.  Each good instructor  
multiplies himself a thousand-fold in   serving  the w a r  ef for t .  Each poor in- 
s t ruc tor  advesseq~ a f f e c t s   t o   t h e  s- exten t   th i s  enonnous undertaking i n  
which we are hvolved. The course in t ra in ing  methods fo r   p i lo t   i n s t ruc to r s  
provides clualified pi lo ts   wi th   the   fac ts  and tools which they must have t o  be- 
come effective  teabhers. The coursa, in  other words, i s  dedicated  to   the ob- 
j ec t ive  of helping  instructors of the  W a r  Training  Service  establish and. =in- 
tain  the  highest   possible  standard of p i lo t   t r a in ing  as t h e i r   d i s t i n c t i v e  con'- 
t r ibu t ion   to , . the  war ef for t .  
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IT. ADMINISTRATION OF AN INSTITUTE  FOR METHODS I~STR~C~Rslg 
. .  .. 
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course in training  methods  for  pilot  instructors  was  first  given  to  methods- 
Location  of  the  Training  Methods  Institute. As indicated  earlier,  the 

instructors  who  Were  then  assigned  to  give  the  course  to  instmctor-trainees 
at seven  centers  engaged  in  training  pilot  instructors.  The  University  of 
Minnesota was selected  as  the  location  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  available  facilities 
for classroom  work  and  cooperated  to  the  fullest  extent  in  all  respects.  The 
course  was  administered  by R. Y. Walker,  Director of Training,  Committee  on 
Selection and Training  of  Aircraft  Pilots,  with  the  aid  of E. S. Ewart,  Technical -1 
Assistant. 

.~ 

Methods  Institute  were  two:  First.  it  was  considered  necess-  that  the  men  who 
Pui.poses  of  the  Training  Methods  Institute.  The  purposes.of  the  Training 

-- 
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  Manual  and  of  the  demonstration  materials  included  in  the  Instruc- 
tor's Kit.  Second,  and  of equal importance, it was  deemed  essential  that  the 

number  of  men  having  extended  experience  in  flight  instruction,  before  being 
course  be  given a try-out  in  the  field,  and  be  subjected  to  the  criticism  of a 

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: 

a. An  instructor's  license  and a m i n i m  of 50 hours of 
experience  as a flight  instructor.. 

b-. One year's  teaching  experience  at  the  high  school or 
college  level .20 

c.' A  minimum  of  one  course  in  elementory  psychology or one 
education  course  during  college  training. 

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

l9 Prepared by R. Y - Walker-,  Ohio  State  University,  Director  of  Training, 
Camnittee  on  Selection  and  Training  of  Aircraft  Pilots. 

This  requirement  was  waived  in  only  one  case,  where  one  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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i in flight  *aining  that h& taken  place  under  the  Civilian  Pilot  Training  and 

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

I~ ~. of the  Committee  on  Selection and Trainim of  Aircraft  Pilots  opened  the  Train- 
Organization of Classroom  and  Field  Work  at  the  Institute.  The  Chairman 

. .  ing  Methods  Institute  with  general  introdactory  remarks,  discussing  the  back- 
ground  of  industrial  psychology  and  the  application of industrial  psychology  to 

scheduled  that  all  class work, insofar  as  possible, wodd be conducted  in  the 
morning,  leaving  the  afternoons  free  for  field  work.  When  conditions  permitted, 
the members  attending  the  Institute  gained  experience  in the use  of  instruments 

.plane furnished by the W.T .S. Supervisor  for  the  Third C.A.A. Region. 
for evaluating flight performance by doing  actual  air work  in a light  training 

, flight  training.21  After  the  first  day  the  thirty  hours  of  the'  Course  were so 

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,22 
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  conditions, 

would later require their instrytor-trainees to  perform. 
and a l l  other  projects  were  un&ertaken by the methods  instructors  which  they 

.. 7 -  

During  the  Institute  the  methods  instructors  prepared  outlines  of  lesson 
 plans covering  flight  maneuvers. Men were  selected  from  the  class,  one  to 
serve  as  the  instructor  and  one  to  serve  as a trainee.  The  individual  serving 
as instructor  then  presented  in  sequential  order  to  his  trainee  the  successive 
steps of a flight  lesaon  following  his  lesson  plan  and  using  the  correct  termin- 

all members ofthe class  participated  in a general  review  and  criticism  of  the 
lesson  plan  prepared by the  instructor  and  his  method of presenting  the  maneuver 
to the  trainee. 

~~ ology for  teaching a new meuver to  the  trainee.  Following  this  demonstration 

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

21 See Appendix C~, Introductory  Remarks, by M. S . Viteles. a reprint  of  open- 
ing  remarks  by  the  Chairman  of  the  Conunittee  on  Selection  and  Training  of 
Aircraft  Pilots  delivered  before the War  Training  Service  Institute  on 
Training  Methods  in  Minneapolis,  Minnesota,  April 1943. 

22 With  the  exception  that  unit  lesson  plans  on  Steps  in  Teaching  the  Trainee 
How to Fly  and  Finding  out  How  the  Trainee  is  Propressing  were  taken  up 
first,  in  order  that  air  work  in  connection  with  these  units  could  be  done 
during the  time  of  the  Institute,  making  allowances  for  bad  flying  conditions. 



Recommendation Form 3428,23 and  the  .Ohio State Flight Inventom.24 Methods- 
instructors  were  paired and flight  schedules  arranged so that  one  individual 
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 was asked  to  insert  into 
sach  maneuver  of  his  experimental  flight  two  errors  commonly  made by beginning 
trainees,  taking  care  that  the  exact  nature  of the~errors was  no* known by the 
observer  beforehand. 

Each  person  serving  as  trainee25  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  insthlcted toi nark, ali errors  noticed  during 
the  experimental  flight  on-the  igartibulai  evalwiiibn  form he was  using.  Follow- 

positions and made two  additional  flights,  the fdrmer  observer  now  serving  as 
ing  completion  of these  two  flights  the  trainee ahd the  observer  then  exchanged 

trainee  and  the  former  trainee now gprving  as  obberver.  Upon  completion  of 
all the  experimental  flights  a  compakison  was  then  made  between  the  errors 
noted by the  observer  and  the  errors  intentionally made by the  individual 
serving  as  trainee. 

Methods  Institute  was  to  revise  the  unit  lesson  plans  in  the  light  of  the ex- 
perience  gained  in  this  first  presentation  of  the  material  to the methds- 
instructors.  To  this  end,  complete  stenotype  notes  were  taken  of  the  class 
presentations  and  discussions.  Furthermore,  methods-instructors  were  encour- 
aged  to  offer  suggestions  for  the  improvement  of  the  course.  At  the  end  of 
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  pro- 
posed  by  the  methods-instructors  or  by  themselves.  These  suggestions  were  sent 
to  the  other  members  of  the  Committee  staff,  at  the  University of Pennsyzvenia, 
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.26 

Revision  of  unit  lesson plans. One  important  objective  of  the  Training 

23 
Flight  Instructor's  Recommendation  or  Pilot  Flight  Test  Report.  Form ACA- 
342A. Washington,  D. C.: Civil  Aeronautics  Administration, 1942. 

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

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

i 

It is  recognized  that  further  revision may be  desirable,  especially  as  new 
research  findings  and  suggestions  from  instructors  in  the  field  are  available. 
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~. Those  attending 
&e Institute  recognized  the  sinilarity  in  problems of learning  existincr  in 
the  simple  laboratory  demonstration a& in  %he  flight  situation. The dzs- 
cussion  of  psgchological  problems  that an instructor  encounters  while  teaching 
Crainees  elicited  considerable  interest  and  response  from  the  methods-instruc- 
tors. They  were  generally  aware,  for  example,  of  the  problems  of  motivation 
~d motional stability  existing in flight  training,  but  had  not  given  any 
systemtic consideration  to  such  problems. 

Demonstration  material,  such  a8  the  phonograph  records  and  motion-picture 

-points  emphasized  in the outline and npointed-up"  the  specific  problems in a 
films  included  in the Instructor's  Kit,  brought  out  very  clearly  particular 

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  Institute.  The comon procedure  in  the  field 
 of going up for n 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 

felt  that awng the  most  difficult  problems  for  the  beginning  instructor  are 
instructors  attending  the  Methods  Training  Institute.  The  majoritg-  of  them 

the  recognition  of  errors  in  flight  performance  and  the  adequate  evaluation 
both  of  specific  aspects  of  performance  and of over-all  flight  performance. 
The use  of an evaluating  instrument  such as the W .T.S. F o m  342A or the 
State  Flight  Inventory as a teaching  aid was considered by those  attending  the 
Institute  to  have  significant  value.  The  recommendation and method  embodied 

Ing  practices  were  also  enthusiastically  received.  The  methods-instructors 
in  Unit  Lesson  Plan IX for a periodic  check-up by the  instructor  on  his  teach- 

saemed  well  aware of the  fact  that  teaching  elementary  students  to  fly  can  be- 

tor's teacping  method, and quickly  recognized  that a periodic  self-audit  is 
come a very  boring  task  with Q resultant  deterioration  in  the  flight  instruc- 

necessary t o r  any instructor  who  hopes  to  maintain  good  standards  of  teaching. 

- and elicited  considerable  discussion  on  the  part  of  the  experienced  flight 

Operation  of  the  course  in  the  field.  The  methods-instructors  were  as- 
signed by the  War  Training  Service  to  the  following  schools,  at  which  the 
C'ontrolledi  Secondary  instructor  Course  was  centered.  Instruction  in  training 
methods is,now,being given  by  *he  methods-instructors  to  successive  classes 
 of instructor-trainees  at  each  of  these  centers. 

Pathfinder  Flying  Service,  Carson  City,  Nevada 

University  of  Minnesota,  Minneapolis,  Minnesota 
Chanute  Junior  College,  Chanute,  Kansas 

Portland  Flying  Service,  Prineville,  Oregon 
Hardin Junior  College,  Wichita  Falls,  Texas 
Danville  Hilitary  School,  Danville,  Virginia 

In  several  cases,  methods-instructors are a l s o  teaching  the  18-hour  ground 
course ion flight  instruction  required  of  the  pmtractor. In such  instances 



the  18-hour  course  provides  time  for  ''practice  teaching"  the  instructor-train& 

-plans,  instructional  methods,  and  evaluation  methods. 
who  place  into  actual  operation  the  bourse  material  in  preparation  of  lesson 

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  fallowed  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. 

111- UNIT LESBON PLANS OF THE COURSE IN TRAINING  METHODS 
FOR PIMT INSTRUCTORS 

Unit  Lesson P l a n s .  In  the  following  pages  are  the  Unit  Lesson  Plans 
First  Revision,  exactly  as  they are included in the  Instructor's Hanual.zf In 
the  field  certain  modifications  of  or  deviations  from  these  lesson  plans  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  called  for  in  the  various  Unit  Lesson  Plans, and 
included 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  set  of  these  reference  materials is not  presented  in  this  report. H o w -  
ever, a number o f  representative  items  have  been  included  as  exhibits,  in 
Appendix C y  including  primarily~those  materials  which  cannot  readily be obtained 
from  other  sources  or  which  are  not  already  published  in  other  reports. 

As a further  aid  to  presentation  and  demonstration in the  classroom,  an 
1.ristructor's  Kit  was  prepared  to  supplement  the  reference  materials  given  in 
the  Instructor's M a n u a l  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- 
serted 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  bibliograpb  and  sources  of  all  references  and  materials  appearing 
in  the  Instructor's  Manual  and  the  Kit  are  also  presented  in  the  Appendix. 

2-7 
In  the  Instructor's Manual, sheets  headed "NOTES" were  inserted  between  suc- 

noting  certain  points  which  he  wished  to  bring out in  connection  with  sec- 
cessive  sheets  of  each  Unit  Lesson  Plan  for  the  instructor's  convenience  in 

tions  of  the  printed  outline.  These  sheets  have  been  omitted  in  this  report. - 
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IRTROWCTION 

Unit  Lesson  Plan I ( F i r s t  Hour) 

I. AIMS  OF  LESSON 

A .  To es tab l i sh   in i t ia l   contac ts  and rapport w i t h  the class. 

B. To indicate   the need f o r  an instructor-training  course.  

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

11-r MATERIAL3 

I Phonograph. 
Phonograph Record 1, Select ions A and E. 

0 Copy f o r  each  Instructbr-Trainee of '125 Opinions on F l igh t  
Instruction"  adapted from the U. S. Navy form. 

Reference materials ( i n  notebobk) : B, 
8 
8 
0 
0 

-"25 Opinions on Fl ight  1nstruction.n 
"U.'S. Navy Opinions on Flight   Instruct ion."  

mPatter for Elementary F l igh t  Maneuvers." 
Vudamentalt?~.-of  Elementary  Flight' Maneuvers -" 
"The Story Behind the  Patter.n 
*The F l i g h t  Instructor' s Vocabulary. .n 
Transcript  of Phonograph  Record 1, 'Selections A and B - 
~~Sanple Student 
RIntroductory a t  opening session of t h e   I n s t i t u t e  
a t  Minneapolis. 

P 

IIT . PREPARATION 

A .  Assemble materials i n   t h e  order i n  which they are to  be used i n  
Unit Lesson  Plan I .  Place a check i n  the proper  square above when 
each  piece,of material i s  obtained.. 

B. Review phonograph records and reference mateyials. 

C!' Select   several   questions from "25 Opinions on Fl ight   Instruet ion" 
f o k  class  discussion, e.g., Nos. 1, 6, 9, 14. 

D .  B e  there  ahead of ,k.he. Arrange se t t ing   to   reduce  wclass-rooml1 
atmosphere qa much as possible. 

IV. PRESENTATION m~ DEMONSTRATION 
\ 

A; -Opening rentarks 'by W.D.S. .representative+  stuessingr 

1:. Iatportiince af'tha posit ion of .fU&ht' inatnuctor.' and . the  
.. 

reapons ib i l i t i es  resting on f l i g h t  instructors. 
. - ,~ 

. ,. ,~ 
~ . ~ ., ~ . ~ *  . .. ~ ~~ ~ 
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B. 

C.  

D. 

2. Need  for  efficient-flight  instruction in the  successful prc- 
secution  of  the war. 

3. Meed  for  viewing  I!flight  instruction"  as a professioh  rather 
than  njust a job  for  the  durati0n.W 

Intrduction, by W.T.S. representative,  of  the  flight  operator and 
t h e  methods-instructor. 

Br-ief reaarks by flight  operator, indicatie tha$ n. i is  turnn  will 
c a m  later  and  tbat  the  increase in efficiency of flight  instruction 
"on the  field1!  will  depend  upon  how  much  the  instructor-trainees  get 
out, of this  course. 

Open- remarks by methods-instructor. 

1. Break  the  ice  and  eatablish  rapport  with  the  group. 

2. Refer to W.T.S. representativdl s reniarks and re-emphasize  goal 
of  "Best  Pilots  in t h e  World in  the  Largest N u m b e r  in  the 
Shortest  Possible  Time." 

a.  Emphasize  the  fact .that flight  instructore  contribute amre 
to a successful  prosecution  of the war by  training thou- 
sands of good pilots  fast  thin  they  would  if  they  were  to 
go into combat  themselves.  (See  nIntroductorg 

3.- Course  designed  to  help  instructors  achieve the above  goal by: 

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

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

~~ ~ ~~ ______ ~~ 

CAUTIOM; Do not  present an extended 

A detailed  discussion  ef  the  objectives 
description  of  the  course  at  thie  point. 

and a preview  of  the  course  as a whole 
a m  provided for during t h e  second  hour 
of  Lesson I. 

4. Course Is based  upon a survey  of  the  methods now~used, by in- 
structors and upon  research carried out for the C.B.A. by the 
National  Research  Council  Cownittee on Selection and Training 

Remarks .") 
of  Aircraft  Pilots. (See iterrs on research,  nIntrcductory 

5 .  The  course is- set up so as  to J,@ss onn to  begianing  in- 
structors  the  wealth of experiences  of pst and  present  in- 

be  stressed. 
structors.  "What has worked" and !*what seems promising"  will 



r 

6. 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. "Ym, as  instructors,  will 
be  able  to  contribute  to  future  research.'! 

7_ ., 

~. 

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

E. Demonstration  of  common  errors  in  instruction. 

1. Introductory  remafks,  pointing kt: 

a. That  there are right  and wrong ways  to  teach,'  just  as 
there  are  right  and  wrong  ways .to fly. 

b. That  we  havg  permanent  records of 'hhat  went  on"  during 
a number  of  actual  instruction  lessons by experienced 

hou  these  men  faced  some  of  the problem uhich  will 
instructors.  These  recorded  instructions  illustrate 

soon confrat each  of  these  instructor-trainees. 

2. Brief  description  of  how  phonograph  recoraings  were  obtained 
as  part  of  the  N.R.C.'resenrch  program.  (Methods-instructor -- 
see  "The  Story  Behind  the  Patter!'  and  FThe  Flight,  Instructor's 
Vocabulary."  Stress  the  fact  that  the  records  are  not 
altogether  clear,~but  they  show  how  conversation  between 
instructor and pilot  frequently  sounds  during  flight.) 

3.~ FTq Phonograph  Record  1;Selecticns A and B - 
a.  After  each  record ask the  class  what  good  and  poor 

methods  of  instruction thw observed  in  the  recordings. 

b .  Classes will generally  comment on the  following  points: 

(1) Record 1,~ Selection A: 

(a)  Instructor  is  over-critical  of the  trainee. 

(b)  The  instructor  gives  no  constructive  sug- 
gestions,.  never  points  out w@ 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 .) 



.. 
. ~. 

(2) Record. 1, Selection B: 

; (a )   Ins t ruc tor l s   a t t i tude  and tone of voice  are 
good. He is  c a h  a t  a l l  times. 

(b)  Instructions were probably  planned. They a re  
c lear  and to   the   po in t .  

(c)  The instructor  and the  t ra inee seem t o  be 
working "as a- team.' 

(d) The instructor   praises  o r  compliments the 
t ra inee on h i s  performance, in  addition t o  
pointing out and demonstrating h i s  specif ic  
errors. 

(e)   Instructor   uses  a l i t t l e   h m o r   t o   r e l i e v e  
the  tension. 

4. Read  "Sample Student Comments" to   the   c lass .  Ask the  c lass  
what the  Student Comments i l l u s t r a t e .  The items mentioned 
all probably  include: 

a. Some of the  items  noted  under IS1 above. 

b.. Instructor 's   d i rect ions  not   specif ic  enough. 

c. Instructor  bidesw  student on one fault. 

d.  Student f e l t  "misunderstood,11 or 'lpicked on." 

5. Point out that   "Pat ter"  'and "Fundamentals"  can be used, i n  
part, to   insure   tha t   the   ins t ruc tor  will te l1 ,properly how 
t o  perform maneuvers. 

~~ 

CAUTION: Thib: discussion of llPatLerll and 

they  are used. Do not  give a detailed de- 
rlFundanents,lsm is  merely to   point   out  - 
t reated more fully i n  a later lesson. 
scr ipt ion of them a t  t h i s  time, a s  they a re  

~ ~~ 

a. nF=atterll i s  t o  be  used as a guide  for  instructing  the 
t ra inee while in   the  air. I t  t e l l s  thb  instructor w h a t  
t o  say and how t o  s a y  it- 

b. The Vundamentalsn i s  t o  be  used i n  the ground instruction. 

(1) Po4nt out  the  value of giving  the  trainee a thor- 
ough understanding of the  basic  information. 
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(2) Stkess the fact  that 
def in i t e   a s s iments  

.~ ~ ~ . %  
the  trainee must be  given ~. 

in "Fuixlimentalsn at  the end 
~;.$ 
I - 

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 stu@  before  the  next  lesson is  begun. 
.. 

~~ 

.d 

topics  discussed during 
th is  hour. 

~. .., 
~. 
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If~ there has been an e x t w e d  lapse  of  time  between 
the  first azid second  hours  of  this  lesson,.  present 
a brief s a i m a r y  of t h e  toIIics  discussed  during  the 
first  hour. 

(1) Answer questions  raised by the  class, 

121 Introduce second .how of t he  lesson. 
if my. 

PRESENTATIOIB AND DISCUSION (Continu6d) 

F..' C-n beliefs  in  flight  instruction: 

1; One of the  difficulties  in  discussing  flight  instruction 
methods is  the  considerable  difference  of  opinion  among 
flight  instructors  as  to  comaon  practices.  Instructors 
tend  to  develop  npetn  beliefs  and  strCmg  prejudices. 

2.' Have the members  of  the  class fill out  the "25 Opinions 

- 

the'  basis of their  flight  experience  to  date.  .($his  will 
on Flight  Instruction."  Ask  them  to make the Pa ings  on 

require  about  15.ninates.) ' <  

a. Point  out thi& the  !='Opinions  on  Flight-  Instructiont1 
vms selected and adapted fran the 'U. S. Navy Opinions 
on Pl&ht 1nstruction.e 

b.. Each  it-  on  the "25 Opinions  on  Flight  Instruction" 
w i l l  be answered by writing 1, 2,'3, 4, or 5 in the 
box  opposite  the  appropriate  question., 

15.' These "25 Opinions  on  Flight  Instruction"  are  to  be 
. kept by the  instructor-trainees.  They  will  be  used 
again  in  the  Unit  Lesson  Plan X. 

3. Discuss  sample  items Number 1, 6, 9, and 14 from the blank 
ahd make' an informal  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'Instructionfl or the V. S.'Navy  Opinions  on  Flight 
Instruct&on.la  Stress  the  following  points: 

a: There m e  differences of opinion.8uong  members of the 
class on such  items. 

bl Oplnions are  stronger on some items  than  others. 

C. Specific  evidence  is  needed  to  substantiate  the  opinTons 
expressed by the  class.  (Bring in supporting cokents 
which  will serve as "evidence11  for  the  opinions given 
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2.;: ,, 

by the  class  on these items.) - ?.A=>. ..~ 
~- . . i -.* 

~ . -~,-.* 
..i ,_* & I _  2 

~. .~ i 
~ . 2: 

-. 

b ,: .* 

di. At  this  time  we m e  interested  priWarily in getting  the ~~ 

,,*~ . ~.* 
.i . . 

. , ~ +  ~~ 4 
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- 
liefs  before  inflicting  them  on a trainee. 

, 

~ . ~~ ~. 
, , <  

~~ .~ . ~ ." . ~. , , . . ~  
~~ 

~ . .. 

G: Present  the  objectives of this  course.  This  course  is  being  given 
to  help  instructor-trainees  avoid  errors  such  as  tbose  noted  above 
as well~as @hers  to  be  discussed  later in the  course.  In  general, 

-the'  couree~is  designeddto do  the  followhgt 
1. To present  basic  principles  of  instructing  which  instructor- 

tFainees * ,and &&' in their o%m. spedfic instauction 
sittiatXcmsr 

, -  , ~.. 

2: To  aid  instructor-traihees  in  answering  for  themselves  the 
I maqy questions  which  will  arise  when  they  are  instructing  in 

the  field. 
. .  
. ~ .  

3. To evaluate  various  techniques  emplog-ed  in  flight  training 
.. . . 

and to  provide  infornation  on  best  methods  of  instruction  as 
gleaned from past  experience of instructors and from  current * 
research. 

. 
, a  ..~. .~ . .~ , 
, .  .. - 

~~ 

4. To provide  dpportuniiy  for  practice  teaching  both  on  the  ground ~~ 

arid  in  the  air so as  to  develop  good  hablts  of  instruction. I 
. .  ~ .~i . .  

5 .  To standardize  methods  of  instruction so that  instructor6  can 
teach  at any airport  in  the  country. (See exanple  of  training 
motormen  in  "Introductory  Remarks -") 

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

V. REVZ3W AND CONCLUSION 

Concluding. Summary of Unit Lesson Plan I. 

1. Need  for  'efficient,  trained  instructors. 

2. Ssmples of common  errors mad6 during  instruction. 

3. Common  beliefs of instructors. 

4. Objectives of course. 

B. Brief  statement  concerning  next  session. 

- L  
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A. To demonstrate the value of .directed  learning" as compared with 
%ere repet-ition.~? , .  

11. blATwMLs 
! 

0 Phonograph; 
[3 Phonograph Record  Z;.Selection A .  
0 notion p i c w e  projector rind screen. 
0 Hotion  photographs of 5600 St&p  Turns;Reel 1. 
0 Copies fo r   t he   c l a s s  of sheets from the "Ohio State Fl ight  Inven- 

0 "wand  for^ t e Admlnistration of the Ohio S ta t e   F l igh t  Inventory." 
t o r y #  f o r  r p n g  St& l 'urns .. 

Reference  materials  (in the notebook) : 

Photograph and description of S e m i s ,  Recorder. 
Description and analysis of  motion photographs  of 360° Steep  Turns, 

Transcript of phonograph record 2,'seLection A. 
.Pundamentals of Elernentnrg F l ight  Maqeuvers,a pages 12-15~inclu- 

*F&damenWs of Secondary F l ight  Maneuvers-n 
nAnalysis of me Fixations and Patterqg of Epe Movement i n  Landing 

nIntrospective Reports on Learning t o   P i l o t  an Aeronca Chief  Plane." 
"St* of Wisual Depth Perception i n  Aviation.' 
!General PrLnciples of Learning." 

Reel 1. 

sive . 
a Piper Cub J-3 Airplane." 

111. PREPARATIOI 

A. Review the Cok-Shaw~studies  ("General  Principles  of  Learning," 
Section 3) and other reports l i s t e d  above. 

B. Review t h e  motion pictures of Steep  Turns, and pick  out  the  points 
t o  be emphasized i n  the  class  demonstration. 

C.' Review the sample recordings of f l igh t   ins t ruc t ion .  

D. Review the  discussion  of Medium Turns and Steep k n s  In   the n b d a -  
mentals  of  Basic  Flight Maneuvers.!! 

3'. PRESEWTBTION AND DEFKlNSTRATION 

A Introduction. 

l i  T b  pr- course  .in C 2 . T .  required that a trainee  have a 
minimum of 35 hours of ' 'flying time!! before he was e l ig ib l e  for 
examination f o r  a private  l icense.  The def in i t ion  of t h i s  so- 
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calIed  pflying  timew has be& called  into questden almost frm 
the  beginning.of  the  research  program: 

a. "How  much  time  do  trainees  act-lly  spend  in  the  air 
during  this 35 hours  of  trainingl'l 

- 
b. "What  differences are there  among  the  instructors  with 

reference  to  the  time  they  spend  with  the  trainees  in 

period?n 
the  air  and  on  the  ground  during a standard  instruction 

c i  What are  the  differences  among  trainees  with  respect  to 
the  time  they  spend  on  the  ground  and  in  the  air?" 

d;  "How  is  the  time  spent on the  ground  consumed -- in  in- 
structlng  the  trainees,  in  taxiing  the  plane,  in  unavoid- 
able d e w s  due  to  traffic  conditions, etc.,. of  the  air- 
port, or in malingering?l' 

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 
materials)  and  indicate  how  it  has  been  used  to  obtain a r e c d  
of  time  spent  in the air and on the  ground  during  actual  in- 
struction  sessions. 

2: Studies  involving  the  use  of  the Semis Recorder  nnd  other 
instruments  have  indicated-  that on the  average  at  least .2@ 
of  the  total  lesson  time logg4,as air  work  is  spent  on  the 
grohd.  Airports,  instructors, and trainees  have  been  found 
to  differ  widely. 

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

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

a. In&ruction and  discussion of maneuvers -- a function  of 
Qhe  instructor,  and  of  the  traineeJs  success  in  ground 
operations. 

b. Taxiing  and  practice  in  handling  the  machine  on  the 
ground -- a l s o  a function of the  instiuctor,  and  of  the 
trainee's  suecess. 

c.' Traffic  conditions  and  delay by the  tower, a function  of 
the Qpe of airport  at  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. 

e. Type  of  maneuver  practiced,  i.e.,  the  trainee  wh6  has  dif- 

maneuver and  thereby increase his ground  time. 
ficulty in  learning to land will spend  more  time  on  this 
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C. Discuss the  implications.of  the  air-ground the studies  for  flight 
instructors. 

1 .  Since  the  total t h e  in  the a l r  is  relatively  shor9  (only 
about 28 hours  of the %-hour C P . T .  primgry course), everg 
ainute  must be used efficiently. 

2; Every We-off and  landing  must  count.  The  tine  on  the ground 
must  also  be  used  efficiently.  It  should  be an integral  part 
of t h e  total  lesson  time. 

a. Stress t h e  implications  of Wouch and  go"  landings.  Point 
mk the  relative  merits  of  "touch cnd gom  landings  versus 
complete  landings  which  train  the  pilot  in  handling  the 
p k e  on the gr&d and give valuable taxiing  experience+ 

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

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

(2) Taxiing  accidents  can  only be charged  to indequate 
instruction and carelessness on the parkof the  in- 
structor and the  trainee. 

D. Present  fer  discussion  the  question: "1s it  better to spend  15 
riwtes on the gFound before  the  lesson  discussirig  landings and the 
ta-ainee's errors in prwioas dual practice and then  give  him 30 
minutes  solo  practice, or to  send  him  up for 4Sdnutes landing 
practice  without  discussion?: 

1.~ Develop  the  principle  TIPX SPmT IN EXPLANATION AElD DISCUSSION 
ON .m GROUND IS NOT WASTBD,. IF OUTLINES AND ADEQUATE  PRESEN- 
TATIONS ARE W E .  

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

E; Discuss directed  'vs:  undirected  learning.. ' ~ 

. I '  

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  tkiat  the  "trainingtt  group  in  the Cox-Shaw experiments 
m e  being  given  Wirected,  learning"  and  that  the  "practice" 

advantages of  the  former  type  of  instruction. 
grmp were  learning merely  through trial and m o r .  Indicate 

3;. Essential  technique  of  directed  learning  is  to  explain  the 
underlyiq principles  of  the task  to  be  learned  and  to make the 
elwnbnta of  the  task  meaningful  to  ths  learner. 
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4. Studies on directed  versus  undirected  learning  i l lustrate  the 
value of ca l l ing   the   a t ten t ion  of the   l earner   ( t ra inee)   to  
specif ic  cues which fac i l i t a te   the   l earn ing  of the  correct  per- 
formance (or maneuver) . Refe r   t o   t he   l a s t  four items under 
llII. Materials . I t  

I .  j l  

~~ i 
, .  

- 

F. Show the  application of these  industr ia l   experiments   to   f l ight   in-  
s t ruct ion.  

1. Demonstrate the  pr inciples  of directed  learning as used i n  
teaching a s p e c i f i c   f l i g h t  maneuver, e-g.,  Steep Turns. 

a-. Have the  class  discuss  the  following  points which should 
~. 

be  talked  over  with  the  trainee and the emphasis t o  be 
given  to  each i n  the  lldirected  learning  period," on the 
ground before  the  flight  demonstration of Steep  Turns. 

'!Riding with  the  ship" so  that s l i p s  or skids can 
be detected. 

The fact   that   v iolent   control   pressures   are   not  
needed to   e s t ab l i sh   t he  bank -- normal aileron.and 
rudder  pressures merely being  held  longer. 

Dangers of holding  top  rudder  to keep t h c n o s e  up. 

Necessity of looking i n  a l l  d i r ec t ions   fo r   t r a f f i c  
before  beginning turn.  

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

b. H&e clear that a l l   p o i n t s  suggested need not be given 
before  the first demonstration of the maneuver, but can 
be  given to   the   t ra inee   as  his proficiency i n  the maneuver 
develops. Major points  should be made first. 

c~.  Indicate that it i s  important to   ca l l   the   t ra inee ' s   a t ten-  . 

t ion  to   those  points  of the maneuver which he did  correctly 
and t o  inform him accurately of h i s  errys and how t o  cor- 
r e c t   f o r  them. (This  topic is stressed  elsewhere i n  the 

-course.) 

1 hour. I Make a br ie f  summary of the 
topics  discussed  during this 
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Un,it  Lesson Plan I1 (Second Hour) ~ 

If there  has been an extended  lapse  of  time between 

br ie f  sUmrmry of the  topics  discussed  during  the 
the first ani3 second  hours of this  lessoa,present a 

f Frst  hour - 
IV. PRESWTATIOA AM) DEpIONSTRATION (Continuecl-) 

G:~ Aids far di rec ted   l earn ing ' in   f l igh t   ins t ruc t ion .  

1. 

2. 

3 ,i 

? 

4: 

Play Phonograph  Record 2,'Selection A: a period of ground 
instruct ioni  Allow time f o r  cmments by the  class.  

Discuss  the use of "FundmentdLsF as an a id   in   d i rec ted  prac-- 
t i c e   f o r  all nraneuvers, using  the maneuver Steep  Turns as an 
erraple  . 
a. 

b~ . 

Pofnt out that the  instructor  s h d d  f irst  determine  the 
t r a inee l s  familiarity u i th   the  assignd material. He 
should c la r i fy   po in ts  which a re   no t   c lear   to   the- t ra inee  
nnd develop  those  points which are  particularly  applicable 
t o   h i s  problems. 

Make reference  to  Wundamentals of Secondary F l igh t  Man-. 
ewers"  when discussing  the  secondary maneuvers. 

.. 

Bring  up  the  point that directed  learning  also  includes or- 

t ion  is  given to   correct ion of h i s  ye& points. 
gauization of a traineeks  practice so tha t   par t icu lar   a t ten-  

a. When an er ror   in   appl ica t ion  of a part icular   control  i s  
camanted on be sure to exp la in to   t he   t r a inee  how t h i s  
error  affects  the  over-all   perfonnance of t h e   m e u v e r .  

b;. Contrast  this  procedure with merely t e l l i n g  a t ra inee who 
has been having difficulty  with  Steep  Turns  to go out and 
pract ice  them.  The l a t t e r  procedure makes it possible 
tha t   t r a inee  will practice bad as well   as good habits.  
Use a specif ic  example. 

Point out the  use  of  the "Ohio S ta te   F l igh t  Inventoryll and 
other aids i n  diagnosing  the  inadeqmcies  in a t ra inee ls  per- 
formance. Show how the  Inventory might  be marked f o r  a given 
trainee.  (Note  that  such  aids  are  treated more fully i n  Un i t  
Lesson Plan VIfI,~~ "Finding -Out Bow the  Trainee is  Progressing.") 

State tbt it is important f b r  the  t s a i n e a  t o  have the oppcrtunlty 
t o  talk through  with  the  instructor  the  factors making f o r  good 
perfohnence i n  a nan$wer and the  specif ic   errors  he has been 
making. 

Instructor-trainees  should  understand that the  aids  discussed 
above apply t o  m a s  well as dual practice  periods. 

~~ ~.~ .~ 
~.. ~, . ~ . I  : ~~~ 



1. 

2. 

3. 

Show the  notion  pictures of a t ra inee ' s  performance on  two 
3600 Steep Turns as a demonstration. ~. 

On the  basis  of t he  performance as exhibited i n  the phpto- 
graphs, t e l l   t h e   c l a s s   t o   n o t e  what suggestions i n  terms of 
directed  learning they would W e  t o  thie   t ra inee  before  
sending him up for   fur ther   so lo   p rac t ice  of  Steep  Turns. 

R u n  the  film  through two or  three  tfmes,,pointing  out  the 
readings of the  instruments.  (Indicate that i n  an actual  
s i tuat ion  other   factors   woad be  involved, e.g., a correct  
heading on recovery - see  Description and Analysis of Mo- 
t i on  Photographs .) 

a. Class discussions w i l l  probably  bring out such  points 
as the  following: 

(1) Not a Steep Turn; only 300 bank. 

(2) slips on entry - 
(3)  Varies in a l t i t u d e .  

(4 )  S l i p s  and skids  during  the  turn,  etc. 

A .  Have  members of the  class  evaluate  the  suggestions made during 
class  discussion. . 

B.  Relate  the  suggestions  to  the  principles  discussed  in  this  period 
. ,~.i  

.~ . 

~. . .  
~~ .? 
: ~ 

and the  preceding  period. 
. .~ ~.. 
. .~ 

C. Stress  again  the  superiority of  directed  learning over  undirected 
~. 

< 
learning. 

Make br ief  summary of the 

t h i s  hour. 
topics  discussed  during 
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Unit  Lesson.Plan I11 ( F i r s t  H o u r 1  
I. AIM OF LESON 

, 
A. To d&nstrate   the  appl ioat ion  to   f l ight   inst ruct ion of cer ta in  

general   character is t ics  of learning  with which good f l igh t   ins t ruc-  
tors should be f a a i l i a r .  

11. MATFEZALS 

8 Phonograph. 
Phonograph Record 3, Selection A. 

0 Cards, watch, and graph  paper for   the   CardSor t ing  Experiment. 
D Copy of  Vrocedures  for  the  Card-Sorting  Experimnt" far each mem- 
' ber of c lass .  

Reference  materials ( i n  notebook) : 

"General  Princi.ples of Learning.Il 

0 "Transcript of Phonograph  Record 5, Selection A." 

111 - PREPARATION 

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

B.. Read Weneral  Principles  of  Learning"  Sections 1-4, 8, 10. 

C ,  As you read  the  references, make a list of (uLBIIIp1es from f l i g h t  
t ra in ing  which i l lus t ra te   the   p r inc ip les   ou t l ined   in   these   re fe r -  - 
a c e s  - 

D. Prepare class-room  with suitable  tables,   etc. ,  f o r  Cardsor t ing  
Experiraent . 

IV,. PRESENTATION AND DEFlONSTRATION 

A. Card-Sorting  Experiment. 

l r  Introduce  the  experiment  with a statement  suth as: IIProgress 
i n  learning to fly follows a pat tern which i s  typical  of learn- 
ing   in  general. This  general  pattern  of  progress i n  learning 
a task can be i l l u s t r a t e d  by a short   exercise which we a re  
going t o  do i n   t h i s  session." 

'2. Rand out the "Procedures for the   Cardsor t ing  Experiment" t o  
each meAber of the  class.  

S,. R u n  through the  Card-Sorting Experiment, foUowi  the  instruc- 
t ions  and procedures as given in  the  lfProceduresyor  the Card- 
Sorting Experiment." . (If preprabiona have been  adsq&te, 
t h i s  will take  approximately 40 minutes.) 



NOTE: If the first and second  hours of 
t h i s  class  are  separated by more than  an 
“intermission,fl  assign  the  plotting of 
these  curves as an outside  assignment. 
But  be  sure  to  point  out how the  curves 
should  be drawn. 

.. 

. 
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Unit  Lesson Plan I11 (Second  Hour) 

IV. PRESENTATION AND DEIVIOffSTUTION  (Continued) 

B. General characteristics  of  the  learning  curve. 

4-23-43 

1. Draw  on  the  blackboard a representative teaming curve  as 
found in this  experiment.  Ask  the class members  to  compare 
their  learning  curves  for  the  Card-Sortfng  Experiment  with 
the  one dram on  the  board. 

. ,  

2 4 6: 8 ID E 14 I6 18 20 22 24 

Trials 

Representative  curves  from  the  card-sorting  experiment. 

CAUTION: Cover  the  points 
in B2, 3, and 4 in a gen- 
eral fashion,  giving  your 

the  topics.  These  points 
class an over-all  view of 

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. 



c. Final leveling  off. 

d. Occasional  reversals. 

3'. Describe t h e  S-shaped  curve  in  which  rate  of  learning  is &! 
at  first,  rapid., and then  slower  as  the  curve gradually 
levels  off.  point  out  thet  the slow initial  iuprovement  is  due 
to  ?flmbrUag  around7  while  getting  oriented to t h e  new  taek  and 
that  thls type of curve  occurs vfhen the task being leeared ia 
quite new or deferent f m h  wthing-dme befbre.~ F b - i n g  mqy 
represent Chis kina of new ejiparience tk soiae individuals. .; 

4. Point  out  that  the  over-all  patterns  of  most  of  the  basic  man- 

learned  fairly  well  in  the  first 4 or 5 hours, or at  least be- 
euvers  (climbs,  glides,  straight  and  level,  and  turns)  are 

fore solo, and  the  rest  of  the  flight  training  is  primarily a 
smoothing  Up  of  the  execution of these maneuvers, and  their 
combination  into  more  complex  maneuvers. 

. man  characteristics of the  learning curve  presented  on the  board  and 
C. Develap  in  the  class discussion  the similarity  between certain  com- 

c m o n  characteristics  of  learning  to  fly. 

l ' b  Put across  the  idea  that many of  the  characteristics  pointed 
out  above a r e  to  be  expected  in a w  learning situation-. 

2. From  reference  to  the  class  curves from the  Card-Sorting Ex- 
.periment  bring  out  the  following  characteristics  and  their ap- 
plication  to  flight  instruction. 

a-. Randon  fluctuations. Note-on the  learning  curves  of  mem- 
bers  of  the  class,  that  the  curve is no$  smooth,  and  that 
although  the  general  trend nay be  down.nards, a given  trial 
may be  poorer  than  the  preceding  one.  Develop t h e  point 
that  similarly,  because a trainegls  performance  on his 

Jrorse than  hio  preceding  one,  this  is  not a cause  for 
iecond or third  trial  of a recently  introduced  maneuver  is 

be  expected. 
alarm or recrimination.  Such  random  fluctuations  are  to 

b.  Plateaus. This topic  is  important and should  be empha- 
E&&. Unless this  characteristic  is  brought  up by the 
alass, introduce  it  as  followsz 

(1) Ask trpe members of t h e  class  to  think  back  to  their 
own t&pining  experience,  and  to t ry  to  recall  if  any 
of thelri:lryienmd periods  in  which  their  flying 
slumped ( dild to improve  for  days  at a time),  and 
then  suddenly  went  ahead  normally or faster. 

(2) Open  for  class  discussion  the  question  of  the  par- 
ticulnr  maneuvers  in  which  this  characteristic  is 
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awst evident.  (Spot  landings, normal landings, 
spins. ) 

(5) Then state that  these  periods are known as plateaus,  
and a re  a rather  comon  characterist ic of learning 
m e s .  Ident i fy  as many plateaiu as possibble i n  
the learnina curves from the  experiment  of  the w e -  
vious meeting. 

(4) Mention ce r t a in  of the  causes and charac te r i s t ics  of 
plateaus, and show how these might eas i ly   a r i s e  i n  
f l3ght   t ra ining.  Use spec i f ic  a p l e s  whenever& e. 

(a) Point out that  plateaus  occur most frequently 
when complex or highly  coofdinated  tasks  are 
being  learned. (For exampla, plateaus will be 
vely  evident  during  the  learning of advanced 
acrobatics.) 

(b)  Hention that plateaus  often  are found when an 

.pw.ts of a t o t a l   t a s k  and is concentrating on 
individual has learned a l l  but  one,of  several 

leerning  the one pa r t  lef t .  

- While the   t ra inee  i s  learn ing   th i s   spec i f ic  

does  not appear t o  improve, i.B., h i s  over- 
par t ,   h i s  performence  an the   en t i re  task 

a l l  performance  remains on a plateeu.  This 
i s  d u e - t o t h e   f a c t  that the   t ra inee  i s  not 
only  learning  to do a given pa r t  of the  to- 
t a l ~  performance  correctly;  but also he is 
a t  the same t ime  t ry ing   to   in tegra te   th i s  
part wtth  the rest of the task.  

- For example: The trainee,,who is showing no 
-observable improvement i n  his  over-all  per- 
formance of  slow rolls. One of h i s   d i f f i -  
cu l t i e s  might be  with that pa r t  of the task 

~~pressures .  The student  recognizes  the need 
involving  application  of  forward  elevator 

duxing  inverted  f l ight  but does not recog- 
of forward  pressure i n  holding  the  nose up 

nize  the timina; and pressures  necessary on 
the  elevators  to  maintain a constant head- 

may be correct.  When this one d i f f i cu l ty  i s  
ing. A l l  other  aspects of the  control use . 

elfnfnated and its correct performance in- 

the performance on the   en t i r e  maneuver w i l l  
tegrated  with  the other  cosltrol  applications 

show- improvement. 

(c) If the  t ra inee  does  not   Wkrstand w b  he seems 
t o  be  shorhng  no improvement on t h e  over-all 
task he is apt  to  get  discouraged.  .This  dis- 
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couragement in   i t se l f   t ends   to   p ro long   the  
plateau. He must be shown where the   spec i f ic  
d i f f i c u l t y   l i e s  and how,  on i t s  improvement, 

be improved. 
his  mer-all   perfornance on the maneuver will 

(5) Impl ica t ions   for   f l igh t   training^. 

(a)  Point  out that plateaus  are  a common character- 
i s t i c   i n  the leg-ning of any complex task, and 
that unless they  are  prolonged  there i s  no 
cause f o r  worry. / 

(b) Emphasize t h i t   w t h i n g   t h e   i n s t r u c t o r  can do 
to   he lp   the   t ra inee   to   i so la te   h i s   spec i f ic  
d i f f i cu l ty  and to  help  him-re-organize h i s  
learning will reduce  the  duration  of-the  pla- 
teau  or  elirninate it ent i re ly .  

(c)” Develop class  discussion of whot the  instruc- 
tor-trainees would suggest   in   the  l ight  of 
t he i r  own experience  with  plateaus  during  the 
learning of spec i f ic  maneuvers. 

- Summarize these  suggestions on the  black- 
board. 

c. Reversals.   In  f l ight  training  reversals become evident 
when the  traineel’s  over-all  performance of a maneuver 
seems t o   g e t  worse with  continued  practice. 

(I) Point  out examples from the  curves drawn from the 
Cardsor t ing  Experiment. 

(2) Reversals  often  occur when a trainee  picks up a bad 
hab i t   a f t e r  having  reached  an  acceptable  level of 
.performance on a maneuver. The r e s u l t  is that h i s  
performance may become progressively worse as he 
practices  the maneuver due t o   t h e   f a c t  that he a l so  
continues  to  practice the bad habit. For example: 
In  practicing  Steep Tqrns  i n  a l i g h t  plane, a t ra inee 
may aqquire  the @ b i t  of holding  top  rudder  to keep 
h i s  d,!qse up, and become confused when  he f inds that 
i n   s p l t e  of t he   f ac t  that his nose is  on the  horizon, 
he congistently loses a l t i t ude  because of a pro- 
nounced slip. 

(3)  Reversals moy a l s o  occur  because the   ins t ruc tor  has 
placed  too much e m p b i s  on a s ingle   un i t  of a man- 

 precision landings,  for example, placing  too much 
euver and neglected  the  over-all  performance.  In 

emphasis on lending i n  the  spot  and neglecting  to 
stress the ent i re   pa t te rn  of the maneuver m a y  cause 
some e r r o r s   t o  become worse or habitual  (e-g-,   glid- 
i ng   t oo   f a s t  or st retc6ing  the  gl ide  resul t ing  in  
mushing) even  though the  spot may be h i t s  

Make a brief s u m m y  o f  the   topics  
discussed  during  this  hour. 

. -  ,. . ~~ ~ ~..< 
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W i t  Lessw Plan I11 (Third Hour) 

If there  has been an extended  lapse of time 
between the second  and th i rd  hours  of t h i s  
lesson, present a br ie f  suminary of the pre- 
vious two hours. 

I$;. PRESENTATION AND DEHONSTRATION (Continued) 

D. Sta t e  that a number of other  factors which a f f e c t   t h e   r a t e   a t  which 
t ra inees   l earn   a re  t o  be discussed.  Present  the  following  points 
for  discussion: 

li The dangers of t ry ing   t o   teach too much too fast. 

a. Mention ' the   fac t  that some beginning  instructors tqy t o  
teach  the whole course i n  the first hour and of ten   fee l  
that the  t ra inee is nslow" or  not  bright when he fails t o  
catch on. 

b. S t a t e  that phonograph recordings  of f l i gh t   i n s t ruc t ion  
have revealed a common tendency to  give  further  instruc- 
tions before  the  trainee  has had time to   d iges t   the  in- 
stmctions  previously  given. 

(1) Play Phonograph Record 3; Selection A, i l l u s t r a t -  
ing  this  tendency. 

(2 )  As an example of too much instruct ion  c i te   the  re-  
mark of the C.P.T. student who said that h i s  in- 
s t ructor   ta lked so much during  landings that he got 

plane.  Said  the C.P.T. student; "For a while God 
confused, l e t  go of the  st ick, ,  and l e t  God land  the 

wasn't  doing  such a good job." 

c.; Point  out  the  dangers of trying  to  teach  too many maneu- 
ver s   i n  one lesson. 

d,: Point  out: 

(1)  The use of the tfFundaraentals,tt and ground instruc- 
t ion  i n  general, i n  giving  trainees  preliminary in- 
s t ruct ion  before   the  f l ight   lesson so that l e s s  has 
t o  be  covered i n  t he   a i r .  

( 2 )  The  use^ of the  l lPatterl '  i n  def ining  the  essent ia ls  
of air  instruct ion and the  terms  in which it can 
best  be  given. 

2.a Transfer  of  lemming and  development of habit  sequences. , 

as Point  out that habits  learned i n  one s i tua t ion  may help 
01' hinder  learning in other   s i tuat ions~,  and that  such  in- 

~~ 
~ .. 
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stances are ternied "positive. and @negativen transfer. 

6. Point out brief.19- examples of t ransfer  found i n   t h e  Cmd- 
Sorting Experiment. Draw a. sample  curve on the  bdard. 

( t l )  Positive  transfer:  As a result of habits  learned 
whife sorting  cards in Arrangemt A, perfomonce 

' on t h e  f i rs t  trials on Arrangement B was superior 
' t o   t h e  first trials on Arrangelnent A .  (Refar  to 

learning  curves drawn  on board.) 

(2) Negative  transfer:  Interspersing tr ials on Arrange- 
ment B temporarily  decreased  performance on Arrange- 
ment A when it was resumed. (Refer to   l earn ing  
curves dram on board.) 

c. Present examples of posit ive and negative  transfer found 
in   l earn ing  t o  f ly .  The following examples  might be csed: 

(1)  Positive  transfer:  Habits  learned i n  pract ic ing 
stalls make learning  to  land  easier,   since  landing 
is  a s t a l l  maneuver. 

(2) Negative  transfer:  Habits of coordination  learned 
i n  making n o m 1   t u r n s   i n t e r f e r e  with  coordination 
of controls  during  inverted  f l ight.   Habit  of rais- 
ing low wing by use of a i le ron   in te r fe res  wi th  pro- 

 per execution of stall maneuver. 

d. Point  out that many experiments i n  other   f ie lds   indicate  
that the  learning of a new, complex performance is made 

first and then  progressively combined until the whole per- 
easier  if elements of the new performaqce are  learned 

formance is  learned.  That is, the  simplest  element i s  
learned first; it is then combined with  the  learning of 
the  next  simplest  element;  the  combination i s  then com- 
bined  with  the  learning of another  element;  -etc. This i s  
called  the  formation of 'lhabit  sequences." Be sure   to  

.point  out that the  elements must not be taught as i f  they 
were i so la ted .  The t ra inee must always.be made to   see how 
they will t i e  in  together to form' the whole pattern. 

e.  Point  out how the  organization of the  order of maneuvers 

vantage of t h i s   f ac t :  
i n   t he  W.T.S. control led  f l ight   t ra ining  course  takes  ad- 

(1) I n   t h e  elementary c a u s e  stalls are  practiced  before 
landings  are  taught,  since  landing is  an  approach t o  
a stall  close  to  the ground. 

(2) One method of introducing Immelmanns is  t o  follow 
the  order of preparatory maneuvers presented below: 

(a) Loops -- which is t h e  eas ies t  element  learned. 

. ., 

. .  

~ -. 
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(bf The combhation of the loop  with a quarter 
roll a t  the   ver t ica l   pos i t ion  of the downward 
pa& o f ~ ~ t h s   l o o p  where the . a i r   s p e d  is great- 
est, and the  quarter roll most easily executed. 

(c)  The Cuban Eight, in  which a hair r o l l  i s  exe- 
! 

cuted a t  the  begirming  of  the downward pa r t  of 
the  loop  ( the next eas ies t   pos i t ion   for   the  
half  roll)^, and another ioop begun. 

(d) The I m e l m n n ,  where a half roll is made j u s t  
before the top of the  loop is reached,  the 
most d i f f i cu l t   pos i t i on  i n  the  loop  for  exe- 
cuting a half roll. 

f .  Point  out that when maneuvers are combined t o  form habi t  
sequences,  negative as well as posi t ive  t ransfer  may occur. 
The following  points  should  be covered on the ground p r io r  
t o  the f l i g h t .  

(1) Point  out that erphasis  should  be  laid on the ele- 
ments which successive maneuvers have i n  common 
(posit.lve  transfer). For example, e ights  on pylons 
and eighte around  pylons are both dme i n  reference 
t o  ground objects and a m  fur ther  similar i n   t h a t  
the pi lo t ' s . a t ten t ion  mist be directed  outside of 

are  brought out i n  fIPatter" and Wmdanentals." 
the plane. Show  how instances of posi t ive  t ransfer  

Show  how advantage  can be taken of t h i s   pos i t i ve  
Oransfer if "Pattern and flFundameatals" are used. 
(See Elem&- nFPotter,l' pp. 17, 77. and "Funda- 
mentals,I1 pp. 15, 58 .) 

(2) Point  out that emphasis ' B W d  also be l a i d  on the 
haEits  learned i n  one maneuver which will in ter fe re  
with  the  performance of the  succeeding maneuver i n  

 the correction for d r l f t  i n  e ights  around  pylons i s  
the  habi t  sequence (negative t r ans fe r ) .  For examplej 

en t i r e ly   d i f f e ren t  from the  correction i n  e ights  
.pylons. Show  how th is   case  of  negative  transfer 
could  be of fse t  by using the PPatterIo and "Fundamen- 

nFundawental.s,lo p, 49.) 
t a l s ~ ~  (See  Elementary pp. 64-65 and 

,'g; Emphasize that the  fornation of habit  sequences can be  used 
i n  the  instruct ion of students who are   having  diff icul ty  
with  certain maneuvers. 

(1) Steps t o  be  taken: 
(a) The instructor  should dlagnose the element of 

d i f f icu l ty .  
the maneuver with which the  t ra inee is having 

(b) The trainee  should be directed  to   pract ice  
this element  unt.fl  he is proficient .  I t  is 

i . ~ ~. . 



-plain  the relation of  the  element  being  prac- 
extremely important that  the  instructor  ex- 

ticed  to the  total manewer. 

(2) Exanples:  Trainee  who  is  having  difficulty  rolling 
at  the  top  of  the  loop  in  an Imelmann. 

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

(b)  Prkctice  on  Cubad  Eights  should  then  be  given. 

(c) The Immelmann should  again  be  introduced  end 
practiced,  the  half  roll  now  occurring  at  the 
pert  of  the  maneuver  where  it  is  most  diffi- 
cult  to  execute. 

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

(1) Stalls  in  preparation  for  Spins. 

(2) Proceeding  from  Climbing  Turns  to  Chandelles  to  Lazy 
Eights. I 

3 .  Training  aids. 

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

b'. State  that  various  training  aids  will  be  discussed  in  re- 
gard  to  speoific  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: 

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

Model  Plane,  with  movable  controls,  in  demonstrating 
plane  attitude  and  control  movements.  Point  out  that 
this is particularly  valuable  in  demonstrating  con- 
trol  movements  in  acrobatic  maneuvers. ', 

Photomaphic records.  Poilit  out  the  value  of  these 
when  they  are  available, and demonstrate  their  use. 

d. Develop  class  discussion  on  the  use  of  these  training  aids 
in  instructing  in  specific  maneuvers,  and  in  dealing  with 
s-pecific  problems  in  flight  instruction,  for  example: 

. .  
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(1) A trainee who " f e l l  out" of the  top of his  loops. 

(2) A trainee who clrifted away from  his  pylons  in 
"ei&te on pylons." 

e. Refer  to  the  dangers of using  training  aids  incorrectly. 

(1) Memory aiae. Many  tricks  which  are  supposed  to  be 
aids  to oenory acthlly cause  confusion.  ('IIn 1493 
Columbus  sailed  the  deep  blue^ sea.II) 

(2) Hodels~. Trainee may get an incorrect  idea of the 
prformce of a mmeuver since  controls on the 
model cannot  be  coordinated  as  they are   in the  ac- 
tual  flight. 

V. EVALLIATION AWD &VIEW 
\ 

A .  

B. 

C. 

0riefly  review  the  characteristics  of  learning  curves. 

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

Eduite the  use  of  training  aids. 



ADlLBTING TRAINING TO INDIVIDUAL T R A D E S  

Unit Lesson Plan IV ( F i r s t  Hour) 

I. AIW OF THE LESSON 

A-. To demonstrate  individual  differences i n  a b i l i t y   t o   l e a r n  a new task. 

B'. To discuss  the  adaptation of instruct ion methods to   the   spec i f ic  
.problems of the  individual  trainee.  

11. MATERIALS 

Data from  Card-Sorting  Experiment of .  Lesson 111. 

Reference  materials ( i n  the  .notebook) : 

0 "ob Instruction, A Manual f o r  Shop Supervisors and Instruct&." 

I11 - PREPBRATION 

A .  Review the Lesson Plan, and write down i l l u s t r a t i o n s   f o r  each of 
the  points   to  be discussed. 

B. Prepare a tab le  of  t he   r e su l t s  of the  CardSort ing Experiment  (Les- 
son 111) as  required i n  Section IV-B of this   lesson.  

IV.. PRESENTATION AND DMONSTRATION: 

A .  Point out that in  previous  lessons  the  characterist ics of learning 
i n  general have been discussed. In  ac tua l   f l igh t   ins t ruc t ion  one 
t ra inee a t  a time is  taught, and  pq-ovision must be made fo r  d i f fe r -  

CardSorting Experiment will bring  out  certain  types of  individual 
ences i n  the way individual  trainees  learn.  The r e s i l t s  from the 

differences which can  be  expected i n  most learning  s i tuat ions.  

B'. Individual  Differences  as  Exhibited  in  CardSorting  Experiment. 

1. Put on the  blackboard  the  following  table  of  scores of the 
c lass   for   the  first and 15th t r ia l s ,   respec t ive ly ,  of the Card- 
Sorting Experiment (obtained  during Lesson 111). 

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

Best 25% of the   c lass  

3rd  Best 25% 
2nd Best 25% 
Poorest 25% 

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

ai  On the f i rs t  t r i a l   t h e r e  was considerable  difference  within 
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the group~in terma  of speed of  sorting.  That  is, when 
best  score  on  the  first trial was  compared  with  the  poor- 
e s t  score, the range of  .the  grbup was relatively  large. 

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

! 

- 

3. 

4. 

f 

~c. Point,out  that a similar  situation  unckwbtedly  holda  in 
flight  training,  i.e-,  trainees  in  general  differ  less in 
ability  at  the  end  of  the  course than at  the  beginning- 

Ask the  class  how l~asy were  in  the  Same  quarter (= of  the 
group  as  indicated  in  the  above  table)  in  both  1st and 15th 
trial.  Bring  out  the  point  that  individuals  dlffer  in  rate  of 
improvement. 

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

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

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

0. Paint  out  that  no  two  trainees will be exactly  alike. 

li While  selection  tests  demand  that  trainees  meet  certain  stand- 
ards,  there is still a wide  range of abil%+q  among  the  men  who 
are  better  than  the  ninimum  standards. 

2. Each  trainee  represents a particular  combination  of  traits, 
abili&ies,  and pwsical characteristics  which  makes him differ- 
ent  from  every  other  trainee. 

Di Discuss  differences  in  the  following  general  areas,  pointing  out - that  they  will  affect  the  type  of  instruction a particular  trainee 
should  have. . 
1. Basic  physical  -characteristics. 

a. While all trainees  are  required  to  pass a rigid  physical 
exanination,  there  still  remaln wide ratiges of  physical 
differences in height,  weight,  susceptibility  to  changes 
in  altitude, a i d  even  such  things as si'ze  of feet  which 
call,i  for  particular  consideration  on  the  pert  of  !,he in- 
strriictor. 

b5. The  individual's  special  pattern  of  plTysica1  character- 
istics  must  be  considered  in  assigning  reference  points; 
instructing  before 6010; adjusting  equipment  (goggles, 
helmet,  etc.) . 

~. ~~ 
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a. 

b-. 

c .' 

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

Stress  the  fact  that  the  typical  "intelligence"  test  is 
not a perfect  measure  of  all  the  characteristics  which 
will  affect  learning. 

. .  

.~ 

(1) So-called  "intelligence"  involves  many  factors, 
-. 

i. 

such as judgment,  attention  to  details,  etc. 
.& 

~. .~ 
. .  

(2) Learning may be  affected  by m a q  factors  not  closely ~. 

assoeiated  with  intelligence, e.g., timidity,  fear,^ 
minor  ailments,  interest,  etc. .. 

Stress  the  danger  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  causes  of  the  trainee's  difficulty.  (Problems  of 
slow'learning  will be discussed  more  fully  in  later  sec- 
tions .) 

3. Background. 

a.  Point  ou'btha;  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  wou18  not  need  as  complete  an  explanation  of  cer- 
tain  aero-dynamic  principles as would a trainee  whose  edu- 
cation had been  in  liberal  arts. 

b; Indicate  that  background  includes  not  only  education  and 
occupational  experience,  but a l s o  such  things as hobbies, 
athletic  activities,  etc. 

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

4. Appearance  and  personality. 

ad  Indicate  that  differences  in  personality  will  affect  in- 
struction  in maw ways  to  be  pointed  out  later  in  this 
lesson. 

b. Suggest  that  the  instructor  must  recognize  that  the  appear- 
ance  or  personality  of  some  trainees  will  rub  him  the 
wrong way. €le  should  be  careful  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  particular  combination  of 
traits,  abilities,  and pbsical characteristics  in  the  indivi- 
dual.  Superior  aptitude  for  flight  training is not  one  single 
ability,  but  is due to  favorable  COIIIbinati~S  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  traifiees  should  be  presented 
for  class  discussion: 

8: slow starting.: 

b.  Unusually  fast-learning. 

c: Overconfidence. 

d: Underconfidence. 

e. Overenthusiasm. 

f. Others  as  given by the  class. 

F. Select  one  of  the  characteristics  suggested by the  class. 

1. Discuss  it  from  the  following  aspects: 

a. ~ Possible  causes. 

b& Cues for recognizing  the  characteristic. 

CL Possible  methods  of  handling. 

2. Eiample:  slow  starting. 

~- a-  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  confusion 
which  most  of  the  class  experienced  on  the  first  few 
trials of the  CardSortjpg  Experiment.) 

(5) Poor coordination,  due perhaps to  lack  of  experience 

(4) Bored, or tenee, due to poor instructional  technique. 

with tasks requiring  coordination.. 
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b. Cues  for  recognizing  the  characteristic. 
, . .~ ~. ~. . ~ ~. 
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(1) Indicate  that  the  instructor  with a moderate  amount 
oE experience has no  difficulty in recognizing a 
trainee  who  is &usually slow in  starting.  The 
beginning  instructor  may  expect  too  much  of n 
trainee, and must  be  on guard against  assuming  that 
most  of  his  trainees  are  nslow.1' 

~~ 

c. Methods  for  handling. 

(1) Giving  per$icular  emphasis  to  clear  explmations  of 
basic  pointm,  particularly  during  ground  instruction. 

(2 )  Introduction  of  new  maneuvers  more slowb during 
early  part  of  the  course. 

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

(4) "Taking the  pressure  off ,In 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  out  he  will be washed  out, 
but  that  continual  urging  him  to do better  will 
only  result  in  his  feeling  less  confident., and "try- 
ing  too  hard." 

topics  discussed  during 
this  hour. 



Urrit  Lesson Plan IV (Second H o u r )  

lesson,  present a brief sununary of  the  tapics 

IV . PRESENTATION AND DMONSTRATIOEl (Continued) 
G. Discuss  several  of  the  remaining  characteristics  listed in Section 

IV, E, of the  outline  of the first  hour of this  lesson, by having 
members  of  the  class  present  their  analysis  of  each  characteristic 
in  terms  of  possible  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 many causes,  e.g., a fast 
learner may have had previous  flight  training,  he msy 
heve  had  experience  in  other  jobs  requiring  motor  co- 
ordination,  he may have had a particular  interest  in 
aviation, or have  studied  aerodynamics,  etc. 

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  individuals  for many different  reasons: par- 
ticular  combinations  of  abilities,  background,  experiences, 
motivation,  etc. 

H. Discuss  the  tendency  to  Ittype"  individuals. 

1; There  is a tendency  to  over-slmplify  analysis  of  individuals b' 
classifying  them into utypest'  according  to: 

dividual  who  slowly is going  to think slowly. 
b. Resemblance,  in  terms of behavior or personality,  to an 

acquaintance or a previous  trainee:  I'Hets  just  another 
Smith." 

a. One  outstanding  characteristic:  assuming  that an in- 

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

2. Such a lltypingll is  dangerous  because: 
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a. A l l  individuals so  lltypedJJ do not  possess & the  
. . ,. 
i 

~~ .. . 
-a l leged  character is t ics  -of the l ' t y p e . l l  

b-  Vyping" is  based on the 1Ieither-or" principle,  i.e.., 
an  individual  ei ther belongs i n  the   Qpe  o r  does  not. 
Actually,   characterist ics are dist r ibuted  in   gradat ions 
and we should  think i n  terms of Phow  much" of a charac- 
ter is t ic   the  individual   possesses ,  i'.e., how confident, 
how touchy,, c'lumsy, e tc .  

.- 

. 
-...- ,. 

c: The instructor  who Utypesn h is   t ra inees  m y  f e e l   t h a t  
all t ra inees  showing a given  character is t ic   are   to  be 
t rea ted   in   the  same w a y .  

(1) Appearances may be  misleading. 

(a) The t ra inee  who appears  boastful and tends 
t o  show off may actually  be  covering up a 
"feel ing of incompetence .I1 

(b )  The t ra inee  who eays, Y e s ,  I understand," 
R ~ J T  not  actually  understand but only  be 
a f ra id  of appearing  stupid i f  he s a y s  he 
doesn' t . 

, ,  

(2) Trainees may change 1'types" suddenly, e.g., the 
slow s t a r t e r  m a y  progress  normally a f te r   "ge t t ing  
the hang of it." "Typing" i n  the  ear ly   s tages  of 
t ra in ing  i s  especially  dangerous. 

3; Refer to   Sec t ion  7, "Understanding the  Individual  Learner," 
i n  "Job Instruct ion,  a Manual f o r  Shop Instructors," and as- 
sign it as  outside  reading. 

1:~ Treating  trainees  individually.  

1. Point  out  the  necessity of determining, i n  so far   as   possible ,  
the  specific  factors  causing a t r a inee ' s   d i f f i cu l ty .  

2. Emphasize that   def ini te   s teps   should  be  taken  to   deal  with the 
specific  causes of such d i f f i c u l t i e s .  

a. Example: A cer tain  t ra inee  consis tent ly  fldraggedt' h i s  
r i gh t  wing i n   h i s  approaches and landings, due t o   t h e   f a c t  

back pressure. The instructor  had  him spend ten  minutes 
that he pul led  the  s t ick over t o   t he   r i gh t  as he exerted 

on the  ground,^ pract ic ing  pul l ing  the  s t ick  s t ra ight  back, 
i n  such a way tha t   the   a i le rons  would not move a t  a l l .  
(The instructor  i n  this  case  exerted enoUgh pressure on 
his control  st ick  to  simulate  the  conditions of ac tua l  
f l igh t . )  

3~ Stress  the  necessity of the  instructor 's   taking  notes  and keep- 
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ing a personal  record of the  progreas and specific  prob- 
lems of  each of his  trainees  (PPersonal  Log BookBt) , and 
working  into  the  daily  flight-instruction  plans  of  each 
trainee  proviaions f o r  his  particular  requirements. 

4. Bring  out  that  these  records  should: 

ai  Be  practical--small  cards or forms  which  take  little 
.~ 

time,  and  which  can  be  used on the  field. 

. .. b. Provide  concise  information  on  general  progress,  out- 
stirading  characteristics,  specific  problems,  etc.,  of 
each  trainee - 

6. AssQn as outside  work  the,preparrPtiou  of  such form: 

L o g  Book" will be' taketn~ up for  discussion in s u b w e n t  
IdXcca'te that the  construction  and use8 of a nPersona1 

lesmns. 

V. REVIEW AND CONCLUSION 

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

1. Each  trainee  represents a particular  combination  of  the 
characteristics  important  for  learning  to  fly.  Trainees 
should  not  be fltyped.n 

2. Each  trainee's  characteristice  should  be  analyzed  care- 
fullr and  provision  made for  his  particular  problems. 

3. A aystemtic record of each  trainee's  progress  will  aid 
in  adapting  instruction  techniques  to  the  individual  trainee. 

B-i Point  out  that  methods  for  planning  each  instruction  session  will 
be  discussed in detail  in  later  lessons. 
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I. 

11. 

111. 

IV . 

KEEPING THE TRAINEE INTERESTED 

onit Lesson  Plan V ( F i r s t  Hour) 

AIMS OF THE LESSON 

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

B, To describe some procedures which are helpful  in  motivating  the 
t ra inee  and i n  maintaining  his  interest .  

MATERIALS 

Phonograph. 
Phonograph  Record 2, Selection B .  
Phonograph  Record 3, Selection B .  

Reference materials ( i n  notebook): 

a Genera l   Pr inc ip les  of Learning." 
Transcr.ipt of Phonograph  Record 2, Selection B. 
Transcript  of  Phonograph  Record 3, Selection B .  

PREPARATION 

A .  Read the references on Motivation i n  Learning i n  "General  Principles 
of Learning." 

B. Make notes of examples  from f l i g h t   t r a i n i n g  which i l l u s t r a t e   t he  
points  brought  out in   the  references.  

C. Play  demonstration  records  through  several times before  the  lesson 
s o  that you a r e  familiar with them. 

PRESENTATION AND DENONSTRATION 

A. Introduction. 

1. Open the first hour on th i s   t op ic  by pointing  out t ha t  learning 
proceeds  most-effectively when the  t ra inee is working  toward a 
def ini te   goal  which  can ultimately  be  reached.  ,This  goal  in 
f l i gh t   i n s t ruc t ion  is t o  become an expert   p i lot .  

a. The f l i g h t  instructor  should  constantly keep th i s   goa l  be- 
fore   the  t ra inee and himself, and def ine it i n  terms of 
specif ic   levels  of  accomplishment f o r  each f l i gh t   l e s son .  

2. Further  define  ltmotivationn.as it appl ies   to   f l igh t   ins t ruc t ion .  

a. Motivation i n   f l i g h t   i n s t r u c t i o n  can  be  defined as the 
development in   t he   t r a inee  of a des i re  t o  learn t o  be an 
expert   p i lot .  



b. Emphasize the  dis t inct ion between ju s t  I 'desire  to  fly" and 
the   "des i re   to  learn t o   f l y  well.ll A l l  t ra inees  have some 
des i re   to  Tly but  not a l l  t ra inees   a re  willing t o  put f o r t h  
the   e f fo r t   t ha t  it t akes   t o   l ea rn   t o   f l y   we l l .  

E, The importance of the  instructor  i n  motivating  the  student. 

1. Point  out that the development of the   t ra inee ' s   des i re   to  learn 
t o   f l y   we l l  depends largely on the  type of instruct ion he is 
given - 
a,+ Some t ra inees   a re   wi l l ing   to   t ry   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 h i s  i n t e re s t .  

E- Point  out that it i s  much eas ie r   for   the   ins t ruc tor   to  
maintain  the  desire  to  f ly  than it i s  to   rev ive  it i f  poor 
in s t ruc t ion   k i l l s  it. 

2; Ask f o r  and discuss  with  the  class examples of t ra inees  who 
while  they  liked  to fly, dreaded the i r   f l i gh t   l e s sons  because 
of the w 8 y  they were handled by the i r   ins t ruc tors .  (For ex- 

mitted  the  students  to  take  off or land and who heckled  contin- 
ample, the  case  of  the  cross-country  instructor who never  per- 

uously . ) 
C-. S t a t e  that a number of methods f o r  "keeping  the  trainee  interested" 

will be discussed i n  this   session and the  next. 

1,. Sett ing  goals   for   the  t ra inee  to   shoot  at .  

a. Reemphasize the  point made ea r l i e r  that the fin& goal  is 
the development of an  expert  flyer. If the  begfnning  flyer 
compares himself to  the  experts, .  however, he may easi ly  be- 

t ra inee  i f   dai ly   goals  or l eve ls  of performance a r e  s e t  
come discouraged. Progress w i l l  be more evident  to  the ' '  

f o r  him. As the  trainee  reaches one level,   the  "sights" 
should  be  raised, i.e%, a higher  level of pe r fomnce  
shodd  be   se t   for   the   t ra inee   to   shoot   a t   in   the   l esson  
immediately  following. 

(1) Show  how the  order of introduction of new maneuvers 
in   the   f l igh t   course  i s  based on th i s   p r inc ip le .  
(In  genera1,~naneuvers  are  introduced i n  order of 
the i r   d i f f icu l ty , .  medim turns  preceding  steep  turns, 
stalls preceding  spinsi  etc.) 

(2) The instrirctor must conaider the progress and a b i l i t y  
of the   ind iv idua l   t ra inee   in   se t t ing  up the  dai ly  
leve l  of abcomplishent - t o  be  reached:. 

2. Keeping the  t ra inee iflopined of h i s  progress. 



-a. Point   out  that experimmts :in Industry ~haae indicated 

and accurately  irSormed,~about  the p progress they  are mak- 
t h a t  when individuals  learning a new task  are   regular ly  

ing, t h e i r  ra te  of learn ingis   increased .  

b ~ i  h survey of trainees!  cri t icisms of instructors  revealed 
that certain  instructors   did  not-  te l l  the  t ra inees  whebher 
t h a i r  performance was good or   bad , 'o r  whether or not they 
were making a w  progress.  This  only  confuses  the  trainee 

from  poor.perfomance. 
. because  he i s  unable to   d i s t inguish   cor rec t  performance 

c: Present  for  class  discussion: !How should  the  trainee  be 
informed of progress and how  much should he be told?" 

(11 Informing  the  trainee of his  progress  does  not nec- 
essar i ly   involve   l e t t ing  him see  the  grades  given ' .  

t o  him in  the  log  book,,but it does  involve inform- 

Criticism must be  followed by accurate  instruction 
ing him  of h i s  good points as wel l   as   his   errors .  

i n  how to  correct   the   errors .  

(2 )  The instructor  can often employ a comparison of a 

but ~ this method n u t  be judiciously used ; one 

vidual  trainee,,  e.gi, if John  Jones would only  get 
t ra inee must- be compared with  another  indi- 

a s   t h e   r e s t  of the  c lass  on landings-. 
the t a i l  down  on his  landing he would be a s  good 

. t ra inee ' s  performance  with  the r e s t  of t he  groap 

.." 

d. SumAlarize the  importance of keeping the  t ra inee informed, 
of his  progress as a Ilmotivating device.." Tie   in  the 
poin.ts  brought  up  with  the  use of Itdirected  learning" and 
practice  along  the  l ines of a par t icular   t ra inee 's   speci-  ~, 
f i c  inadequacies. 

~~ 

. 
.~~~ 

3. Use of praise and reproof in  motivating  the  trainee.  .? 

a-i Indifference i s  the  worst w s y  t o  handle a t ra inee t  Ex- 
periments have  been performed.to compare the  learnlng 

praise;  a l l  reproof; and neither.  Results showed that: 
speeds of groups of individuals who were given: a l l  

(1) Those who were praised  learned much the   f a s t e s t .  

(2) The learning of those who were reproved- was slower 
than  those who were praised, and s l i g h t l y   f a s t e r  
than  those who received  neither  praise  nor  reproof. 

br Failwe to  give  either  praise  or  reproof  develops a feel-  

~ care how he progresses. Also the   t ra inee w i l l  not  be 
ing on the   par t  of the  t ra inee that the  instrrictor  doesn't 

ab le   to   d i s t inguish  good from  poor  performance. A combin- 

method t o  employ. 
a t ion of praise  and  reproof i s  probably  the  most,effectJye 

. 
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P l a y  Phonogram-  Record 2, Selection 8. 

Present for-class discusision  the  quesbion:  "What I s  the 
effect  on  the  trainee  of t h e  sort  of  flight  instfuction 
-indicated  in the r'ecording?"  Develop the following  points: 

(1) Continued  reproof makes a trainee  antagonistic  to, 
rather than receptive to,. instructions.  Cite  the 
Naval  Aviation  Cadet  whose  instructor  asked him if 
he would  like-two-way  communication. "No,<  sir^," 
replied t h e  cadet. nWw?!r asked  the  instructor. 
nBecauee,  Sir-j  it is  courtmartidl to swear at an 
officer." 

(2) It would have been  much  more  efficient  for  the  in- 
structor  in the recorded  flight lesson to  have  told 
the  trainee  calmly  what  was  wrong,  and how to  cor- 
rect  it. 

. (3) When a trainee  is  continually  reproved  for  minor 
errors he  will  not  appreciate  criticism  regarding- 
serious  errors.. 

Present  for  class  discussion  the  question:  "How  should 
praise  and  reproof  be  used  in  flight  instruction?"  Bring 
out the following  points: 

(1) Praise;to  be  effective+  should be merited,  and 

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

(2) Trainees  occasionally  need a good  "dressing  down" 
but  in  order  for  such  reproof  to be effective  it 
must alnrays: 

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

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

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

(d)  Include E calm  statement  of  what  the  trainee 
should  do  to make further  "bawling  out"  unnec- 
essary. 

(,e) Be  the  result^ of a major mistake..  Minor er- 
rors should merely be talked over m d  cor- 
rected.  If a trainee  ,is  continually '!bawled 
out" for  minor errom, reproof  for  the major 
ones will not  "sink in." 
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(3) Pra ise  is, i n  general,-more  effective than reproof.,. 
A good idea is t o   p ra i se  whenever possible and 
c r i t i c i z e  only when absolutely  necessary. 

(4 )  Praise  and cr i t ic ism  are   general ly  more e f fec t ive  
when used  together: If B t ra inee  must .be~  cr i t ic ised 

be  found on which he can  be commended.. 
strongly,,~ some other  point, even a small m e ,  should 

(9 )  Point  out  that  reproof  should be  given in   p r iva te .  
When an instructor  ttbawls  out" a trainee  before 
other   t ra inees   the  instructor   " loses  face! even 
more than  the  trainee.,  and^ loses  the  confidence of. 
the  other  trainees. 

D J  Present  for  class  discussion  the  handling of overconfident and 
underconfident  trainees and show how suggestions  offered  under 
"Sett ing  goals  for  the  krainee  to  shoot at.;" YKeeping the  t ra inee 
informed of his  progress," and "Use of praise  and reproof =in moti- 
vating  the  trainee" can  be applied  in  dealing  with  such  casesd 
Summarize the  class  discussion  in  terms  of: 

I 

1. Ilahdling the  overconfident  trainee.  

a. If a t ra inee is overconfident  the  instructor should r a i se  

w i l l  demand tha t   the   t ra inee  put f o r t h  more e f f o r t  in 
the  required  levels of performance f o r  each  lesson:  This 

never  be s e t  so high tha t   the   t ra inee  i s  unable to  reach 
order   to   learn a given maneuver. These levels  should 

them. . 

b; A t  the same time he should  be  accurately checked and in- 
formed of his  progress. While the  trainee may be.sat is- .  
f i e d  with his   over-al l  performance i n  a maneuver.;an an- 
a l y s i s   o f . t h e   d e t a i l s  of the maneuver may reveal  several  
points i n  which he is weak. The trainee  should be very 
carefully checked on his understanding  of  the,principles 
underlying  the maneuvers. Quite  often  the  overconfident 
trainee  has  only a super f ic ia l  knowledge of these  princi- 
ples  i 

c-.  The instructor  should  not  cease  praising  such a t ra inee 
f o r  h i s  good.performance i f  he has adequately  increased 
levels  of proficiency  durlng a given  lesson. Too  much 
cr i t ic ism o r  reproof is j u s t  as h v  t o   t h i s   t r a i n e e  
a s   t o  anybody else .  The instructor  should make every 
e f f o r t   t o  encourage th i s   t ra inee   to   ra i se   h i s   personal  
standards of proficiency. 

d; The instructor  should be very  careful  not  to  reduce  the 
amount or  qual i ty  of instruct ion j u s t  because the  t ra inee 
nseemstt, to  be  doing  satisfactorily  byzhimself.  There is 
a bendency on the  par t  of some instructors   to   ease up i n  
the i r   t r a in ing  of overconfident  trainees. 
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Handling  the  paderconf  ident  trainee: 

If  the~trainee  is  underconfident  the  instructor  should 
set,  successiv'e  subgoals  which  the  trainee  is  reasonably 
certatn to reach, d i n g  it  evident  to  him  that  he  is 
progressing.  Then;  as  confidence  is  gained,,  the  "sights 
should~be raised,"  or  higher  levels  of  performance  set 

normally.,  Reaember  that the trai-nse  will not  be  fully 
for  succeeding  lessana, until the  trainee is~progressing 

cdnfident  until  he  realizes  that he is  progressing  as 
rapidly as the rest of  his  class.  Although  he  will t,&e 
a little mure time than the  other  trainees;  he  m18t ul- 
timately  reach  the same level  of  proficiency, 

The  inslsuctor  should  be  very  careful  to  inform  this 
trainee of his progress. More  emphasis must be  placed.  on 
those  aspects  of  hie  perforwance  which  he  successfully 

to demnstrate  how &om are to be corrected. 
compJetes.  Specific care~'mst be  taken  to  point  out  or 

Criticism  of  this  trainee  for  hi8 errors Rust  be  less 
harsh~snd alwws accompanied by praise  for  his  correct 
performances.  The-underconfident  trainee  is  very  easily 
discouraged by too  much or too  severe  criticism.  The  in- 
structor can effectively m e  some of this  praise  in  public. 

The instructor mat' be  careful  not  to  lower  the  ultimate 

be  careful  not to spanc-a disproportionate  amount of time 
standards of-proficiency  for  this  trainee. He must  also 

with  the  underconfident trahee; 

Make a brief swnmarg of  the 
topics  djscuhsed  during  this 



If there has been  an  extended lapse of time 
b&ween the first and second  hours of t h i s  
1esson;~present a br ief  sununaxy of the  topics  
discussed  during  the  last  hour' and say t h a t  
some ocher methods will be  taken  up this hour-. 

IV. PRESEXTATION AND DENONSTRBTION (Continued) 

E. Other methods of mo*ivating the  t ra inee and maintaining  his  interest;  

1. Developing a fee l ing  of !'group responsibil i tyq in the  trainee.  

a .  Emphasize the importance of the part p 4 e d  the in- 
s t ruc tor  i n  developing a fee l ing  of "group  responsibility1$ 
in   h i s   t r a inees .  

(1) The t ra inee must be made t o   f e e l  that he and the 
ins t ruc tor   a re  working as a tern.  

(2) He must a150 be made t o   f e e l  that he is  responsible 
for  the  welfare of the  group  not only i n  t ra in ing  
b u t   i n   l a t e r  combat. operation; 

b: Such techniques as the  following may be useful: 

An attempt  could be made to   ge t   the  group  of t ra inees  
together in the morning, before   the  f l ight   lessons 
begin., t o  conduct a thorowh  l ine  inspect ion of the 
,plane.   During  this  inspection  the  instructor should 
emphasize the  ,responsibil i ty of each t ra inee for the 
safety of t he  entire group. 
The instructor  should  emphasize the  necessity of the 

f e c t s  i n  rigging which are  evident  during a pnrticu- 
t ra inee ' s   repor t ing  any laisuse of the  plane or de- 

lar lesson- 

He should  encourage  group par t ic ipat ion and  respon- 
s i b i l i t y  i n  preparation and discussion of ground 
school  subjects. 

On rainy days  the  instructor  could  hold Phangar 
sessions!l with h i s  group of trainees.  These  should 
be  I1directed"  discussions and not just b u l l  sessions. 
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( 5 )  T@a .inst5.actor  should  have Bfie  trainees  present, 5f 
~possibls, during some of the Z O - h o u r  checks or 100- 
hour checks.,  and  during any repairs  and  alterations 
which  are mde on  the  plane. 

The  use of Jfgep-talks”  in  heightening  trainee  interest, 
\ 

a= By means  of  carefully  prepared  rpep-talks”  the  instructor 

his  desire to hcuma as 6kiU.W B pilot as possible. 
can  heighten  the  traineels  pense’of  rasgonsibility  and 

(1) point  out-  that  much, of the  trainee’s  later  flight 

exanpled  how  practtce and perfwcwon of  precision 

w o u l d -  mean if  one melJlei- of  the’  formation  was  not 
turns  is  important  in  formation  flying.and’ what. it 

precise in his tUrn3: 

danger  himself o r  the  group  he  is  flying  with  by 
some  error  in his flying  resulting  from  failure  to 

duties w i l l  involve  fo-tia  flying. Shb’W,. for 

(2) Point  out  that  in  combat  flying  the  trainee may en- 

him elf  during  training. 

(a)  Explain  that  the  best  life  insurance  for  com- 
bat  duty  for  both  the  individual  and  the  group 
is  that  every aan become  as  proficient  as  pos- 
sible. 

InsFruction  fr&  the  traineels  viewpoint. 

a. One  of  the  best  waFs  to  keep a trainee  interested  (to  moti- 
vate  him)  is  to  orient  the  instruction  from&  viewpoint, 

(1) Trainees  often  feel  that  instructors  are  trying  to 

rough spots  of ‘their flight training. 
wish them out, rather than to  help  them  over  the 

(2) The  trainee  must  be  made  to  feel that the  instructor 
has a personal  interest  in  him awl is  doing  every- 
thing  he  can  to  tnake  him an expert  pilot6 

b- MenOion  the  results  of e s t u d y  at tfie Hawthorne  plant  ,of 
Western  Electric,  in  which  the  effects  of  certain  types of 
working conditions  on  emplofrees  were  being  investigated.. 

(1) Tiy  results  indicated  that  with  every change in work- 
ing  condltims,’the  experimental  groups1  production 
became higher. 

ment was intereeted  in  the  employees  increased  their 
output+ 

haixUing  the  tralnee. 

(2) The  conclusion was that  the  very fact that  the manage . .  

(3) Point out the’  implications of these  findlngs  for 

i 

i 



C. Point  out  the  following c m o n  exanples of  failure tc a p  
preciate t h e  trainee's  problems  on t h e  part  of  the in- 
structcrr: 

(1) Failure  to  realize  the  instructor is noti  literally, 
"in  the  trainee's  shoes:,P or in his seat  in  the 
plane. 

( a )  When  the  instructor  is  pointing  out  relation- 

and  the  horiaon or t h e  ground, he  must realbe 
ships  between  reference  points  on  the  plane 

him as they  do  to  the  trainee. He should make 
that  these  points  do  not  appear  the same to 

cerkvin  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 
points. 

- For example,,  in  demonstrating  "eights  on 
pylons"  the  instructor.should  execute  the 
maneuver  properly and let  the  trainee  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 elementaq 
trainees have trouble  learning  to  fly 
straight  and level because  they  climb o r  
glide  when  they  line  up  with  the  horizon 
the  points on the  planerecommended by the 

the  difference  in  height  between  himself 
instructor.  The  instructor  must allow for 

and  the  trainee  and  the  difference  in  their 
relative  positions  in  the  plane. 

- Mention  the  case  revealed  by  the  recorded 
proved a trainee  for  not  following a road 
instruction  in  which  the  instructor re- 

as directed.  It  developed  that  the  trainee 
was  following a road,  but a different  one 

The  trainee  could  not. see the  one  pointed 
from  the  road  suggested by the  in,structor. 

out by the  instructor unless he leaned  out 
of  the  window  of  the  cabin. 

(2) Another  type  of  failure  cormkon  to  instructors  is 
their  failure  to  appreciate and understand  the 
trainee' a learning  probl'ems . 
(a) Play  Phonograph  Record  3,'Selection B. (In 

this  recorded  flight  lesson  on 180' Approaches, 

lo'win rule  to  determine  where to cut the 
the  instructor  repeats over and  over  the  fol- 

tbrot f lea 'Uust.watch  your  height  and  distancd 
from  the  field.") 
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- Ask fo r   c r i t i c i sms  from the   c lass  of t h i s  
recorded  instruction.  Point  out  that   the 
ins t ruc tor   fa i led   to   e labora te  and t o  ex- 
plain  that   the   c loser   the  plane is  t o  the 
f i e l d ,  or the greater the   a l t i tude ,   the  . 
sooner  the  thrott le i s  to   be  cut ;  

- Hentton  the  fact  that a f t e r   t he   t r a inee  

w h a t  the   instructor  was driving a t -  "Hell; 
cane down, he was asked i f  he uhderstood 

na," said  the  t ra inee.  

(b) Ask wh'ether a mistake  such as tha t   i l l u s t r a t ed '  
above is  more l i k e l y   t o  be made by a man who 
has learned  to  fly easi ly  or by one who had 
trouble i n  learning' t o  fly. 

- Point   out- that   there   are  some who believe 
t h a t  a man who, i n  learning  to fly3, has ex- 
perienced most of the problems  developed 

understand  and help i n  solving such  prob- 
by his   t ra inees  msy be be t t e r  equipped t o  

lens  ehan a man who has learned  to f ly  
quicklg and easi ly;   Since  instructors  must 
be  topnotch  pilots  they are  usually  the men 

my, therefore,  call   for  increased  effot-t  
t o  whom flying csme easily.   Inetruction 

on t h e i r   p a r t  i f  they are  t o  understand  the 
d i f f i c u l t i e s  and help  those  trainees  to 
whom f l y i n g   s k i l l s  do not cone so easi ly .  

- The instructor  mist develop  special  tech- 
niques for explaining  point6 which a re  now, 
or have always been; self-evidept  to him. 
("Patter" and the "Fundamentals" are of aid 
here i) 

- The instructor  must learn to  recognize and 
t o   t r e a t   t h e   t r a i n e e ' s   d i f f i c u l t i e s  as 
learncng problems rather  than as signs of 
s tup id i ty  J 
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V i  X3VIEW AND EVALUATION 

A i  Point.  out  that  motivation can be eume?iaed under four points: 

1.' The t ra inee  must * w a n t !  something -- t o  las;m how t o  fly 
exper tud  

2:~; The t ra inee n u s t  be told. w h a t  t o  do, and how t o  do it, i n  
order t o  satisfy his want.. 

3.' He mst 0 it. 

4. He must get  something for i't -- praise , , feel ing of accow 
plishment'; some so r t  of reward.. 

B. Frdm class  discussion,  bring  out how the  topics   discussed  in   this  
lesson f i t  under  these four points. 

ASSIGN C.A.A. Bul le t in  "How t o  
Prevent A i r  Sickneksn as outs'ide 
reading for next lesson. 

. 

The fd lowing  source.,' i n   add i t ion   t o  those listed. under PMaherialsJ' 
was used -in  the  preparation of  UniO Lesson Plan V: 

The investigation of f l i gh t   i n s t ruc t ion  conducted by E. Li Kelly a t  
P w u e  University.  (This is the  study from which "Sample Student Comments," 
Unit Lesson P l a n  If were derived.,) 
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W I N G  THE TRBINEE FIT 

Unit Lewm Plan V I  ( F i r s t  Hour) 

I. AIMS Og LESSON - 

4-26-45 

A .  To point  out  the  implications of physical  condition and emotional 
stabil.itJr f o r  flight training. 

Bd To discuss  various  aspects of physical and mo0ional fitness. 

C.. To suggest methods for handling problems arisiag I n  COMeCtiOn with 
Ws ica l  and emotional f i t nes s .  

!-~ 111. 

Wow t o  Prevent Air Sichmess." 
'Fit t o  Fly'' by Malcolm C.  Grow and Harrg G. Armstrong. 

'Wight   Instructor1 s lilenua1,J' C .A .B . # 5 .  a 
New.York: Appleton-Century, 1941,~ pp. 327-551. 

F i r s t   ed i t i on :  June 1959,  Chpt. I11 and  pp, 119-121. 
Third  edition:  Septmber 1941, Chpt. V and pp- 104-106. 

Reference materials ( i n  notebook) : 

c] "Standard Check Flight  Procedures." 
.?Introspective  Reports on Learning to  P i l o t  an  Aeronca. 

Chief Plane." 

PREFAR~TION 

A. Read th is   ou t l ine   carefu l ly ,   s ince  most of t h e  material t o  be d i s -  
cussed w i l l  be covered i n  it. 

B,. Read the   re fe rences   l i s ted  above. 
.~ 
l i  

IV. PRESENTATION AND DEMONSTRATION 

A .  Tihe instructor 's   responslbi l i ty  f o r  t r a inee   f i t nes s .  
. .  

- \  1. Open the   c lass  by s t a t i n g  that the  next two periods will be 

~. t o  be the  job of the  doctor or f l i g h t  surgeon, it is' also t h e  

given ovep t o  a discussion  of  the problem .of keeping t h e  t ra inee  
fit.. Point   out  that although a t  first thought   this  might seem 

ine t fuc tor ' s  concefn; since l e a n i n g  i s  greatly  affected by 
physical  condition. 

~. ~ 

2: Point   oat  that it is important  for  the trainee to  be i n  good 
~~ physical aDd emotional condition. 

a. B t ra inee  who is nununder t he   weather"^ will~rlot learn as 
rapidly as a h e d t b  one. 
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b. Trainees  often  will  not  go  to a doctor  of  their own 

~ i 
, _: 

accord  for  fear  it  will  affect  their  status  in  the  coupse; .-. . .~ 

, ~ .. 
~~ 

c. Sone  symptoms  can  be  recognized by the  instructor  better 
then th@ can b~ the  trainee. 

d;  Faulty  training mey impair  the  fitness  of  trainees by: 

(1) Increasing  fatigue. 

( 2 )  AggTnvnting  air  sickness. 

(3)  Implmting feers. 

(4) Making  the  trninee  discouraged,'nervous,  uncertain, 
etc. 

e. Certain  problems  of  physical and emotional  fitness cdn be 
dealt  with  effectively by the  instructor. 

B d  Colds  and  other  common  ailments- 

1. Present,  for  class  discussion  the.  question: PHow would you 
handle a trainee  who  reported  for a flight  Lesson  with a heavy 
cold?y  Bring  out  that: 

a. He should  be  asked  if  he has seen  the  doctor,  to  detenning~ ~y.'zh 
-&.?$?=a 

whether  he is in  shape  to  fly. 
~~ 

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

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

b. If  the  trainee  is  allowed  to fly (whether o r  not  he has 
aeen  the  doctor),  colds my 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. A rapid 

drums. 
change  in  air  pressure  might  rupture his ear 

(2) Reduction  of  visual  efficiency. 

(3)  Greater  susceptibility  to  air  -sickness. 
1 I 

(4) Greater  susceptibility  to  fatigue: 

c a  In view of these  facts  the  instructor  should: 

i 
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(1) Fly the  trainee  dual; if a t   a l l  possible. 

(2 )  Demonstrate# o r  have the  t ra inee  pract ice ,  maneuvers 
which do not  involve  violent  acrobatics o r  great  al-  
t i t ude  changes. If necessary, merely  devote the 
lesson   to  a review of fundamentals. 

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

2. Point  out that maqj- of the  points  brought  out  in  the  discussion 
of the common cold  apply to   other .mild  a i lments ,  e.g+ stomach 
trouble from  improper  eating;. 

C.. Effect  of drugs on f ly ing   ab i l i t y .  

1. Certain  medicinal  drugs,  such  as any of the  sulpha drugs, or ’ 

atabrine  or  quinine,  have physical and often  mental   effects 
which &ke a p i l o t  unfit f o r  f ly ing   for  a period of time a f t e r  
their  administration. 

2.’ Hangover from too much alcohol  often  render6 a pilot   unsafe.  

3. Point  out  that  the  instructior  should be cer ta in   that   the   ef-  
f e c t s  of such  drugs have worn off  before  flying a trainee.  If 
necess-, a-doctor  should be  consulted. 

D. Air Sickness. 

1. Get the  opinions of the class regarding  the C.A.A. Bul le t in  
“How t o  Prevent A i r  Sickness.” 

2. From the  discussion,  f ind  out  the  points which the   c lass   fee l s  
t o  be most important,, and write  them on the  blackboard i n  sum- 
mary form. 

3. Emphasize the  following  points: 

a. Tendency t o  get air sick,‘which is one kind of motion sick- 
ness,’ is not an indication of cowardice or weakness on the 
p a r t  of the  trainee.  Cite cases of motion sickness  occur- 
r i n g  i n  “old hands” i n  aviation. 

b. Prevention is  the  best  cure. 

(1) Introduct ion  to   violent  maneuvers should  be br ie f .  
If the  t ra inee shows signs of sickness  (paleness, 

maneuvers should  be  discontinued  or  the  trainee 
excessive  swallowing, or  yawning) the troublesome 

should be brought down. 

(2) The  instructor  should  avoid  talking  the  trainee  into 
being air s ick  -- if he asks how the  t ra inee i s  fee l -  



~ ~ . < 3 r  
T h e  instructor  should be understanding and sympatfiat- .% 
i c  and abwe   a l l   op t imis t i c  -- air sickness i s  rmaQ .% 
chronic. He should  give  the  trainee  the  impressim ::~: 
that it is something that can happen t o  anybody. 

The ins t ruc tor   should   t ry   to   reca l l  w h a t  maneuver8 
or part icular  motions made the  t ra inee air sick.  
Then in  the  next few lessons he  should  introduce . ~''L 
these maneuvers b r i e f l y   a t   f i r s t ;  thpn  gradualxy ~ :& 

prolotlg them. When the  t ra inee  gets  used t o  per- ~~:-+ 

forming  the maneuvers without  being a i r   s i c k ,   h e  
practically  cured. 

A i r  sickness i s  often caused by t he   f ac t  that the 
t ra inee has eaten  improperly or too much ( a  heavy 
meal or a bo t t l e  of coke) j u s t  before the   f l igh t .  
The ihstrUCtOr should  be on the  lookout  for  such - . :':: 
points, and caut ion  the  t ra inee  to  change h is   ea t ing  
habits,  i f  necessary. ~I :.,.?;* 

. .;!:? 

Point  out that t igh t - f i t t i ng  or uncomfortable  equip- I..r 

ment (goggles,.. helmets, etc.) nay aggravate  certain ~!:!$, 
physical  factors and prec ip i ta te  air s ickness   in  the ~:?$ 
trainee.  
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d.  The instructor  should watch out f o r  cases of "incipient" 
air sickness, i.e.., cases where the  t ra inee feels uncom- 
fortable  without knowing exactly w h a t  i s  wrong with him. 
Emphasize that llincipient" air sickness will., in   t he  long run, have as bad e f f ec t s  on f lying and on learning as has 
complete a i r   s ickness  and that the  prevention and t rea t -  
ment are  essent ia l ly   the same in  both  cases.  (Refer  to 
p .  2 i n  PHow t o  Prevent Air Sickness.lf) 

6.- Instructors  should assume responsibi l i ty  f o r  air 'sickness - 
~<.~.~ --~.% 
:a in their   t ra inees .  When instructors   a t   the   Rochester ,  K9. .:;FA 

a i rpo r t  were required  to  clean  up  the ship, the washouts 
from air   s ickness  were considerably  reduced. 
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E. Fatigue. ~ 

l.a Emphasize that  everything the ins t ruc tor  can do t o  minimize 
fa t igue  on the- part of the   t ra inee makes the  instruction  job 
easier .  

2; Point  out: 

a. Instruct ions  don ' t  "soak in" well i f  the t ra inee is 
fatigued. 

b i ~  Fa%igus reduces  motivation.  %he 'trainee doesnl t "give a dam." 
c. Fatigue  affects  coordination, and may reduce  efficiency 

below the danger  point^. 

3. The importance of recognizing  fatigue i n  a trainee.  

a. Indicate that' the  trainee  himself is not  always a good 

treme fat igue is a tendency t o  continue wi th  the  fa t iguing 
judge of his s t a t e  of fatigue.  One charac te r i s t ic  of ex- 

task. 

b.  A t ra inee may i n s i s t  that he never f e l t   b e t t e r   a t   t h e  very 
moment  when his efficiency is  very much lowered. He may 
actual ly  be  endangering  himself and others if allowed t o  

'continue. 

e. The ef fec ts  of fat,igue my p e r s i s t  over a long  period of 
time. 

4: Character is t ics  of the overtired  trainee.  

as  The, t r a inee ' s  performance is  l ike ly   to   appear   e r ra t ic  when 
he i s  t i red .  He will be i n  a slump, and then by exerting 
extra  effort.,. show a short   period of acceptable perform- 
ance. Th i s  w i l l  probably be followed by another slumpi 
e t c  . 

b. Be may f i n d  it harder   to   sh i f t  his  a t ten t ion  from one item 
to  another.  

c. New d e t a i l s  may escape his at tent ion  a l together .  

5. Present  for  discussion  the  question:  What  are  the  causes  of 
trainee  fatigue,. and what cam the  inskructor do about them?" 
Bring  out  the  following as causes  of  excessive  fatigue: 

a. ''Tension! in   t he   t r a inee .   (S t a t e   t h i s  will be discussed 

bL. Excessive  length of lesson. 

c': Too  much d r i l l i n g  on one maneuver. 

f u l l y   i n   t h e  next period.) 
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d b  Equipment  difficulties: poor adjustments  of  seat  and  con- .!~ 
trols, badly  fit6ing  gogglee,  chute,  etc. ~~ 

~i 

e.  Unhealthy  conditions  in  the  plane. It  is  the  instructor's 
responsibility to &e sure  the  training  plane has no gaso- 
line  vapor  leaks,,  fire-extinguisher leaks,. carbon-monoxide 
leaks~. 

f. Weather  conditions:  rough  air, or excessive  cold o r  heat. 

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

.~ ~ 

i 

6. Point  out  that  the  instructor  can  deal  wikh  the  problem  of  fa- 
tigue  by: 

a. Seeing  that  the  plane  is  properly  rigged,'seat and controls 
properly  adjusted- 

b. Trying  to  determine  cause  of  fatigue  and  correcting  it. 
For example, a trainee may be  tired  from  concentrated 
tice  on  one  maneuver. He should  be  given a pbreak" by go- 
ing on to  some  other  maneuver  temporarily. 

.- 
.%X . ~ .  

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

d.. Checking  up  on  the  trainee's  "extra-curricular"  activities. 

e. Being  especially  careful  on  Mondays, or after  leaves. 

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

6.' Point  out  that  in  discussing  physical  and  emotional  fitness, 

will be taken  up  in the  next  period. 
tltensiontl  deserves special  consideration,.  and  that  this  topic 

I Make a brief summary of 
the  topics  discussed  during 
this  hour. 
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U n i t  Lesson Phn VI (Second bur) 

If there  has been an extended lapse of 
t im between the first and second  hours 
present  %brief swamry of the  topics  
discussed  during  the past hour. 

IV . PRESENTATION  AND  DE#ONSTRATION (Continued) 

F; Meaning of  "tensi0n.n 

I, Open t h e  class  discussion by asking members to   def lne w h a t  they 
mean Q~ " t ens ion3  The class  probably w i l l  not  give  adequate 
definit ions.  They will give  descriptions.   Jot  down on the 
blackboard a word or term f o r  each  description.. 

2. Cite   the   resu l t s  of the  interview  study conducted a t  ,tLre Univer- 
sity of Narylmd, i n  which it was found that ins t ruc tors  used 
the word Utensionl to refer  to  the  following  conditions:  

~ 

a~. Increased muscle tonicity,   eig. ,   resistance  to  passive 
movement o f  controls. 

b.. Poor coordinhtion i n  use of controls.,, e.g., j e r e ,  abrupt 
,movements. 

c.. s igns  of fear,, e-g,   excessive  perspirat ion, '   leani ig  from 
bank. 

d;' Narrow range of attention; e.g,; f ixed gaze; f a i l u r e   t o  
, absorb  instruction. 

e. Great  effort ,  e.g., !'trying  too  hard  to learn-;" 

3. Point   out   that   these  resul ts  show the  importance of s t a t ing  
j u s t  w h a t  scat of teus'ion is  being  talked  about.  State t h a t  
the   t e rn  is perhaps most frequently used t o   r e f e r   t o  nmuscular" 
tension which occurs when opposing s e t s  of muscles a re  made t o  
contract  simultaneously. 

4~; Indic'ate that ins t ruc tors  also do not  agree on whether a mild 
degree of "muscularn  tens'ion i s  good o r  bad. 

8'; Some f e e l  t h a t  it is  good as a sign of .alertness.  

b. Most f e e l  that it is  bad when it leads   t o   f a t igue  or rough 
use of controls.. 

cc' Point  out that the important  point would seem t o  be that 

perfollaance it is all r ight .  
i f  the "tension! does not   in te r fe re   wi th   the   t ra inee ' s  
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(3) There  seemed  to be little  relation  between  measures ~ ' 

~. - ~. 

- of %uscular" tension and estimated  skill of pilots. ~~ .-~z -. .-~_-. ., 

~3 
~~ 

(4) The  trainees of some instructors showed venter ' 
; ii ~a - 
1- 
.:r 
~I 

a, 

~ :~-,a tension then the  trainees  of  other  instructors. 
(Stress  the  importance  of  this  point for instructor- ~ . ~ <  

. .. 

trainees,.) 

7. Discuss causes of  tension.  Point  out  that  tension,  including 
both Pmsculnr" tension and tension as otherwise  defined, may 
result  from a number  of  different  conditions  such as: 

. ~~ 
c 

~~ ~, i_ 

~~ ~ ~ i '  
2 1  

. ~ ' j  

~, ~. 

~.* 
~~ 

.~ 
~~ a. Fear (of failure, of a bawling  out, of losing  control, e?+).- :."<; 

b. Lack  of  proper  preparation by previous  ground  instruction 

. . . ~ i  

~ . ~ I  
.. 

i. . .  

o r  air  demonstration. 
~- ;% 

~~ ~ 

..:- 
,- 

,~ " .. ~-. 
. 

c: Sudden  movements o r  conmands  from  the  instructor. 

a. Trying  too  hard  (trying  to do too  'much  too  fast). 

~ 

~~ .. ~ 

~, 
~>s? 

.. . . ;$ 
.~ . . .- 

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

f. Physical  ailments,,  hangover,  etc. 

g. Poor inter-communication.  (Discuss  relative  merits  of 
. .L. 
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gosport and new t y p e  electrical  inter-communication.) 

8.. Discuss  means of avoiding o r  overcoming  excessive  tension. 

-~ 
~..* .. 
~ d ,  

~ ~ .,:.'I 
-< .. , 

(Indicate  that  the  treatment  will  vary  with  the type of  tension.) ~:.i 
a. Good .prepmation  ana  orderly  presentation and demonstrr&ion< ~.:; 

~.~*:% 
. ., ~~ 

, 
~~ < 

~~ 

.. . ~ .. 
.. 



b. Proper speech  -habits on the part of the  instructor .  

(1) The i n s t r u d o r  ahould r ea l i ae   t ha t  any in te r -  

make e v q  e f f o r t   t o  speak c lear ly  and d is t inc t ly .  
communication system has deflciencies, and should 

(a) Point  out  the  -diff   icult ies  in  understanding 
the  instruct ions i n  many of the phonograph 
recording8 : 

. ~ (2) $-m instrtl&o&~ ~shnuid neqer taw. any more ~Pdpiaa~y 
Or eXei%e&y 'during emergsnciea- (real or simrrl&te&f., 
e &.~~; Tw'ced  landings, thm War normal' circum- 
stances. 

, .  ( e )  Emphasize t h a t   t h i s   l e a d s   t o   d i s t m s t  of the 
instructor  on the part of the  t ra inee or that 

afraid.  
it will over-excite  the  trainee o r  make him -. ._ 

c-; The instructor  should make f lying seem a common everyday 
occurrence. 

d ~ ;  The instructor  should be casual  without  giving  the impres- 
sion of careles&~ess. 

e. The inst ructor   should &&e over suddenly or t o o  fre- 
quently. When he  does t&+ over; he should seem t o  be 
assis t ing.  

f .  The instruct&  should  not make the  t ra inee m a d ;  disgusted.; 
or frightened. 

g. The instructJor  should get t he   t r a inee   t o  look around; t a l k  
once i n  a while about  things away from the a i r f i e l d ;  even 
sing. Be human. 

R.' Emotional  reactions.. 

1.' Point out tha t   the   ins t ruc tor  is i n  a very, good pos i t ion   to  no- 
t i ce   s igns  of emotional imbalance even before  the  trainee  real-  
i zes  what i s  the  matter. 

2. Discuss  the general problem of emotional  reactions as it is  
usually  encountered i n  f l i g h t  training. 

a,. Point out  that very  few^ t ra inees  go  completely  "crazy"  dur- 
ing  the course of t he i r   t r a in ing  and that t h i s  extreme 
group need not concerri the  instructor ;  

b. Explain  that   the  real  problems are  pres&ed by those  trainees 

f l ight   t ra ining, ,   i -e . ,  show minor maladjustments. 
who react inadequately t o   d i f f i c u l t l e s  encoantei-ed i n  t h e i r  



thwu. R m M  the  &up that auch extreme react iohs 
m e  rarely inrmrabla.; that, on the  contrary;  they 
can be  both  prevented a d  overcome by the  goad in- 
st ruc tor .  

(2) O f  pa r t i cu la r  concern to the fnstructor  i s  the 
Crsinee w h o s e  %apt$ollal p e a c t b n s   t o   d i f f i d t i e s : ~  ' 
noticeably  affect  his ~glkght   t ra in ing  Or w i l l  a@*:& 
his safety i n  subsequant flight experience-, 

3. Soare causes of emotional  disturbance or maladjustment on the  
part- of the trainee.  

a.  Broadly  speaking,. the   t ra inee  who r a a c t s   k o t i o n a l l y   t o  a 
d i f f i cu l ty  encountered in f l igh t   t ra in ing   does  so because 
he f e e l s  unprepared t o  cope w i t h  the   s i tuat ion.  

(I) Point  out that this  nay be  because  he  cannot  speci- 
f i ca l ly   ou t l i ne   t he   d i f f i cu l ty ,   becake  he has not 
been  given  adquate training; or because he does 

- not   actual ly  know how t o  handle  the problem  even 
though  he  recognizes it. He may always have had 
"someone else0 to   so lve  his problems f o r  him; he 
lnay be  Pclashing"  with the instructor ;  he r n ~ y  ac- 
t u d l y  be afraid;  he may be in   av ia t ion   "aga ins t  
h i s  will!; he may be having  trouble a t  home or with 
ground school;  etc.,   etc.,   etc. 

(a) Any or all of these  reasons may be  involved 
~.. 

~ Z L ~  

- %.~ 
I_ 

~~ ..~ 
~ 
.~ 

when one considers a given  trainee. O f  course,, ~:- .- 
the  l i s t  can  be greatly extended. 

~ .~ 

~ ~ ~i ~. ~. . ~. 
.. .~~~ 

~ ~ . f, 

(bf The major point  here i s  t&t the ins t ruc tor  ~ . 

must be on the  lookout  for  such  uuderlying 
causal  agents if he is e f f ec t ive ly   t o  W l e ~  
and reorient  the  unadjusted  trainee. 

.~ 
, 

, 
~~ ~ 

~~ 
i ~ . ~. 

. .  

4. Ways to  recognize  emotional  disturbance or aaaladjustment i n  the : .:~;. 
trainee.  . .  . .. a. . -~ 

a*  It must be stressed that the  instructor  w i l l  be making a 
. .- , 

.. ~~ 

grave  mistake i f  he takes~ a l l  symptms a t  pface  vnluell; ~ ~~ 

the symptom may be only an  indkcation of some  more basic  -~ ~f 
underlying  difficulty.  .~ 

~~ . .  ,~ 

~~ 

b.' D i s c u s s  the  following symptoms or "danger  signals" of 
.~ ~~ 

e.otlonal strain; r e l a t i n g  them t o   t h e  above causes (see ~. :. 
* F i t   t o  Fly," pp. 327-331): 

~~ 

(1)  Restlessness or i r r i t a b i l i t y .  



(3) Undue ap f i ehwion   o r  over-cautiousnees: The t ra inee  
M y  lack self-coafidence; may be  I'elying too much, on 
t h e   i n s w c t o r ;  i a y  be  afraid; may have no confidence 
i n  t he  instructor ; -  may not  understand  the maneuver or 
Me barric priocip1es; 'etc.  

(4) WoclcinessP o r ~ m d u e  reckleS6ness.:  Thie t r a inee  ma.y 
actuaLly be afraid-and  unsure of himaelf and of the 

~ . ~earsp ~ a t t i t u d a ; . ~ m ~ % h i n k h e  Uadershbcl~- but   actual ly  
instmtar.,-& is covering it up- with a *devil  may 

does nit;^ &kc. ~ ~ 

( 5 )  Surliness ,and pMtlng: The, tmuble   here  is generally 
with  personal5ty Uclaahes'l between the instructor and 
the  trainee,  However&. as in . the  other  symptoms the 
t r a inee  q F  just be  dlscouraged;  uncertain of  himself; 
and afraid; atc . 

( 8 )  Complaints of insomnia o r   l i g h t  and f i t fu l  sleep: 
Here a p i n  the   t ra inee may be uncertain of exactly 
how to'meet.  his problems in   f l y ing  or i n  ground 
school; be a f ra id  of  washing out;  etc. 

(7) Chronic empla in t s  of physical ailnients; e.g., avia- 
t o r ' s  stomach; headaches;  indigestion;  belching; d i a r -  
rhea;  constip&ion; etc. This   t ra inee may just be 
complaining of these  disorders   to ,avoid an unpleasant 
maneuver; because he is  afraid;  bkcause  he doesn' t  
want t o   f l y ;   d o e s n l t . t r u s t  himself or the   instructor ;  
e t c  . 

How the  instructor  can help  maintain  the  trainee's  emotional 
balance and avoid  emotional  maladjustment. 

8k The instructor  should  never belittle the  trainee's  emotional 
reactlons  nor  'g%t  into aa "argument" about t h e m .  They 
should be t reated as any of the  t ra inee 's  problems a r e  
treated: objectively; openly,, and constructively. 

b; Point  out that the best way t o  prevent  motional  reactions 
is carefully  to  prepare each student  to 'meet  the  difficult ies 
which he encounters.  Careful and accurate  pr.eparat,ion of . ' 

lesaone will do much to   insure  that the  t ra inee will gain 
self-coRfidenee,, and will dispe l  much of h i s  fear of f lying.  

C T  Emphasiae that the   ins t ruc tor  siiauld-make  every e f f o r t   t o  
avoid.personality  clashes between hintmzf and the  t ra inee.  
Giv ingtoo  much criticism and not. enough praise  often  gener- 
ates not Onsy a d i s l i k e  fur the . i ssWuctor  but also feel ings 
of incompetence on the  pZ% of t h e  '&ainee;  

d., Point  out^ the  value of giving  the  trainee a chance t o   t a l k  
OVBT a l l  o r  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   t ra inee .  

e-. Point  out that i n  cases of serious  emotional involvement,, 
the   ins tmetor  i s  not  the man t o  handle  the  job and that 
r e d  damage night  be^ done i f  the  trainee i s  forced   to  con- 
t inue   to  f ly .  The t ra inee who is having  serious  trouble 
should  be  sent  to a doctor  without  giving him the  impressidn 
that  aqything i s  seriously wrong with him. 

dvring this hour. 
of the topics  discussed 
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I V .  PRESFXTATION AND DWONSTRATIOlP (Continued) 

H.  Emotional reactions (Continued) 

61 Ask the   c lass  where emotional  problems a r e  most l i ke ly  t o  a r i s e  
during  f l ight   t ra ining.  Develop the   f ac t  that emotional d- 
adjustment  occurs most frequently  before  or  during:  the  train- 
ee's f i r s t  dua l   f l igh t ;  h i s  first s o l o  f l i gh t ;   h i s  first f l i g h t  
test; and his   pract ice  of acrobatics and simulated  emergencies. 

a. Prepar ing   the   t ra inee   for   h i s   f i r s t   dua l   f l igh t .  

(1) If a t ra inee has had previous  flight  experience  the 
instructor  should  carefully  explain any differences 
which either  he o r  the  t ra inee may note between the 
plane he will be t ra in ing  i n  and the  type o f  plane 
he previously had flown. 

(2) If the  trainee  has  not had previous  flight  experience 
he will probnbly have a l o t  of  preconceived  notions 
about  flying  and'about  the  dangers  involved i n  it. 
The instructor  should  thoroughly  correct  these no- 
tions  before he takes  the  trainee up fo r   t he  f i rs t  
time. This  should, i n  fact ;  be stressed  throughout 
t he   i n i t i a l   s t ages  of training.  Listed below a re  
some of the more prevalent  misconceptious that the 
t ra inee will bring t o  the first f l i gh t   w i th  him: 

"That the  plane will I fa l l '  i f  not  constantly 
given the   c loses t   a t ten t ion   or  if the  engine 
f a i l s  comp1etely;f' 

" T h a t  the  plane will f a l l   i n t o  a s p i n   a t   t h e  

the  pilot ." 
s l igh tes t   l apse  of a t ten t ion  on the part of 

" T h a t  the   a i rp lane  i s  maintained i n   f l i g h t  
through a combination of brute  strength and 
constant  violent  manipulation of the  controls." 

~ u n e  1939,. Firs t   Edi t ion.  (The topic i s  a l so  
See o t h e r s   l i s t e d   i n  Chapter 111, C .A.B.  85, 

discussed i n  the  Third  Editioni September 
1941. ) 



( 3 )  The trainee  should be given some hints as t o  what 
it , I s  going to   "feel   l ike ,p  e.g.., 

(a) He will f e e l  that the ground is  going away i~ 
from him' ra ther  than that he is going awqy - ~i 

from the  ground> ~..  ~. ~. . 

(b) He will get a f e d i h g  of lack of motion while', 
he is flying. 

(c)  Point- out 'the difference in  sensations betwean , ' 

being in a plan6 and on top of a tall bullding; 

(d)  Explain  the  abrupt  stopping of the roar of the 
notor when the'  plane  begins a glide.  

i 

(b) If the  question comes up, point   out   that  there 
I . .  ~.. . 

~~ 

ore very few accidents  in  &planes -- espec- ~ ,~;~~::: 
during  f l ight   inst ruct ion.  A goad example to ~ 

use is t o   t e l l  him t o  check  up on insurance 
rates -- they a re  lower fo r  C.P.T. p i l o t s  than ~ :~ 
the   ra tes   against  household accidents. 

~ ._ 
< .. 
, ..?~ .~ 
.~ ~. .~~ .5 

. .. 
' 5  ~~ :- 

~ . * C ~ ?  

~. 
- ~ 

. ,  
. . ~. G ~- 

~5~ 

I.. 
b.  Preparing  the  trainee  for  his f i r s t  solo f l i g h t .  -~ 

.. . 
~ ~. .*. 

~~ 

.~ ~ 

~ ~~ 

Ask the  c lass   to   discuss   the  preparat ion of the  trkinee ~:jr?i 
for h is  first so lo   f l igh t .  Summarize as follows: 

Since a d i f f i cu l ty  i n  the first  solo^ f l i g h t  is appre- ~ - : G  

hension on the part of the  trainee,,  anything  the in- ~ ~ ~ . :~  
s t ruc tor  can do t o  make t h e   f l i g h t  messier" for   the  
t ra inee w i l l  be of value. A good method is t o  make 
three or four dual   f l ight6 around the fteld dwing 
which the  trainee faniliarims himself  with  the gro-d- :L::? 
reference  points; air conbitione;  the  proper  time to ~ l;:.: 
cut the   th ro t t le ;   the  time t o  begin  the  f inal  approach; ~l:t:g 

f l i g h t s  immediately the trainee will know exactly w h s t  :.::IT. 
etc.  If the f irst  solo f l i g h t ~ f o l l o w s  thesq "practicen ~.:~,!q; 

t o  do and when t o  do it, and the  excfteaent and appre- ~::?:$ 
hension accompanying the first solo' f l i g h k ~ w i l l  be ;,;? 

lessened:  (See  "Introspective  Reports on Learn-- to 
Fly an Aeronca Chief  Plane.") ~ ~~ 

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

~ _ , ~  ~. ~. .~. 
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(a) The instructor   should  t ry   to  make the   t ra inee 
f e e l  that th$two of them are  *rorking,as a team, 
and that 'when the time comes  for solo, the in- 

t r a inee ' s  ability to  take t h e  plane around  and 
s t ruc tor  will have absolute  confidence  in  the 

l m d  it. 

(a) This m q  ba"due t o   t h e   f a c t  that while  they want 
t o  solo because of the  prest ige it brings,  they 
s t i l l  f e e l  i n  doubt or apprehensive~about  trying 
it by themselves. 

(b) Under these  condition6  the  instructor should try 
to   bols ter   the   t ra inee 's   confidence by a l i t t l e  
extra   praise 'and by emphasising the   f ac t  that 
he is nrakipg h i s  landings  unassistect. 

(5) ' The ins t ruc tor   should prepare  the trainee far the d i f -  
ferences  between~solo and dual  f l y i n g ,  e.g., 

(a) The fact   that   the   plane  c l imbs  fas ter  and takes 
off more easily.  

(b) T@ sense that the   f ront  (or rear)  seat is"emp~." 

(c )  T$& f a c t  that the  gl ide w i l l  be more f la t ,  and 
the p h e  will f l o a t  farther. 

c; Preparing the   t ra inee   for  h i s  f i n a l  test f l i g h t .  

The best method  ta keep the t ra inee from get t ing  the 
njitk-s! QI h i s  test f l i g h t  is to   g ive  him *rough 
r l i g h t  training- The t ra inee as well aa the  instruc- 
tor mmt f e e l  that he is capable of passing any flight 
test qn the things ha~has had t o  date. 

t r a i n e e ' i s  raade thoroughly f d l i a r  with the flight 
UInspc tor i t i sP  w i l l  be reduced &I .a minimum i f  the 

test s i tuat ion.  This can be  accomplished by: 



Making  certain  that  the-trainee  has  thoroughly 
memorized  the  order  of meuvers appearing  in 
the  flight  sequences  that  he  will  be  required 
to  perform. 
Suggesting  to  the  trainee  that  while  he  is  fly- 
ing  solo,  he  should  go  through  the  sequence  of 
maneuvers haking  believe"  that  he  is  being 
checked by someone  in  the  other  cockpit. 

~ ~. .. 
*% 

~ ...!. 
.- ~ ~+ 

. >-.;, 

~. ~~ 

~~ 

~~~ ,.% .~, 

- ., 
~~ 

~ . . '  . . ~ ~ ~ ~ ,  
~. .~ 

'.:;e 

.. . 

.~ 
~~ ~~ 

~~ 

~ . ~.. 

. .. 

~~ . ~~ 

,~ ,i ~, ~, 
._ 

d. Preparing  the  trainee  for  acrobatics  and  simulated  emer- . 
gencies - ~ 

.. ~. 

Emphasize  the  fact  that  neither of these  situations 
should  be  introduced  to  the  trainee  before  he  is 
thoroughly  prepared  for  it.  They should be  discussi3d 
and explained,  and  the  trainee  should  be  told  how to 
handle  them.  Point  out  that fear is  apt  to  be a 
primary element  in  these  situations  as  well  as  "feel- 
ings  of  incompetence.11 
Discuss  the  dangers  in  taking a trainee  up  and 

tiiue  during  the  course  of  his  training,  without  tell- 
swinging him  out"  on  his  first  flight, or at  any 

ing  him  beforehand  what  is  going  to  happen. 
Point  out  the  dangers  in  presenting  simulated.emer- 
gencies  before  the  trainee  has  been  instructed  in 
how  to  handle  the  plane in the  maneuvers  which  the 
emergencies  require. 
Explain  again  here  that  most  trainees  have  precon- 
ceived  notions  about  the  danger  involved  in  perfonn- 
ing  acrobatics  and  about  how  dangerous  emergency 

are  the  result of ltsuggestionrl  either  from  some 
situations  are.  Point  out  that many of  their  fears 

stories they have  heard, or from  movies  they  have 
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, .  ( 6 )  Make the  fofiorrfog-iruggestions for  .reducing o r  pre- 
venting the der-nt of  fear in the  presentation 
of acrobatics and ? m a t e d  emergencies: 

.. ~ 

. ~ 

,<.~;. ~ :. 

,g . ~ 

S~. ~ , ~~ (a) The  instructor  should  tell  the  trainee  before- 
5_  hand^ as  much  as  possible  about  these  situations __ and  how t o  handle  them  himself. 
e‘.’ - If the fear  aspects  of  the  situation a r e  

emphasized too strongly,  the  trainee nay 
._, become  afraid  in  situations  rrhich  would.;- 

._ 

.<~: : ~ . . 
i_ ~ ~ L.~. .~~ , 

2~ ~1~ 

PC... I ~ ~ 

* ; .~~.~,~ ~ *~.- ~ . 

~ . .  
~~ . - 
*<. . ~. 

- .  *.?~ 

-. ~ . *.~.~ 
~~ ; ~ r  never  have  bothered  him  if the  instructor.’ 
. .  
i 

I. 
*,.~ * ~ ~ .  

hadn‘t  brought  them up -- Suggestion. 
~ .~~ ~ .~~~ .~ (b) The  trainee’s  fears  should  be  openly  and frankly 
&-:~ discussed.  The  instructor should point  out 
.~ *.. . ~ that  fears are perfectly  natural,  and  that a 

,.. .. ~ ~ . .~ extremely unsafe  pilot. 

.. (e) KEVF3 BELITTLE A T€lAII$EIS F W .  The  instruc- 
c 2 tor should  explain  fears  to  the  trainee  in  the 
...+ same-manner as  he  does  flying. 

35. - In sow cases  it  is  useful  to show how 
&:-’~ ~ ~ ~ some avlneuver or  situation,  apparently 

- *  traineels  fear,  is  not  dangerous. 

.. ~ my be due  to  suggestibn -- stories  he 
,I. = -. has heard, movies  he  has  seen,  etc. 

i ~. ’ of praise and personal  interest.  Lover im- 
~. r ~. ~ mediate levels of  accomplishment  should be set 
r , i  ~ so t h e  trainee  can  see  that  he  is  making 
g.:~ 

+ ..~ particular manewer or emergency  sltuation  the 5, 1~. instructor  must try to  determine  what  aspect 

*%. 

*-. 
.~ 
i~ ~ person  absolutely  without  fear  would be an 
-.,. -- 
. ~. 
+.: ~ ~ . . -  

Q~. :. 
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+.:, 
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, S ~ >  
j l *  

much worse than the one causing  the 

-~ Point  out  to  the  trainee  that  his  fears 
>-~ ~ 

”:. ~ . .  ~ 

.~. ~.~ 
L . 

.L*,.. - .., ~. ~.,. ., 
,~ 

*? . 

.-: .~ 
:b ~. 
F? . ~ (d) Fear of  failure  can be offset  by  the  proper use 

-~ ,.~ ~ ~ 

progress. (See Unit  Lesson  Plan v.) 
. 
~,Z. 
I~ .  ~ ~ 

:- , 
~. 
~%: ~ ~ 

. (e) If  the  trainee  develops fear or  anxiety  in some 

= . ~ ~ ~  &. . I  
F- -of the  situation  is  bothering him. 

- Discuss  thi  maneuver  and  flying  in 
general. Pry to make it a normal,  com- 
Idon, evergaay procedure. 

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

- Re-introduce the maneuver o r  emergency 
situation  gradually,  being cerGin that 
the  trainee  knows  “what  is  happening.” 
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( f )  The instractor  himself  should  never appear 
excited or disturbed by cer ta in  maneuvers or 
real or simulated  emergencies. He must t a l k  

He should  never  take  over  suddenly. 
i n  the same tone of voice  as  he usually does. 

(g) If a trainee  has a minor accident on some 
maneuver he  should  be  dent  up  again  immediately 

the  instructor  t o  go up with him, but ,   in  any 
if at all pws ib le .  I t  may be  necessary for 

case,  get him back i n   t h e   a i r  and repeat  the 
maneuver. 

V. ETALIJATIOA AND REVIEW 

A. Discuss  the need f o r   p b s i c a l  and emotional f i t nes s   i n   t r a inees .  

B; Review the problems which might arise i n  f l i gh t   i n s t ruc t ion  be- 
cause of physical  ailments and emotional  maladjustments. 

GL Evaluate methods for  handling  these problems. 

The following  sources,   in  addition  to  those  l isted under  'lMaterials,tt 
were used in   the  preparat ion of U n i t  Lesson Plan V I :  

"Agents of Impainnent,t' by Johnson, H. M. ( A  proposed chapter of a t e x t  
on Aviation Psychology now being  prepared by the  National  Research  Council 
Cornittee on Selection and Training of Aircraf t   Pi lots . )  

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

January 1943. 
Lewis, D. Washingta, D. C.: C.A.A. Division of Research,  Report No. 8. 

"Maryland Tension  Project.tt A report  presented  to  the N.R.C. Committee 
on Sel6ction and Training of Ai rcraf t   P i lo t s ,   Janua~y 7, 1943. 
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STEPS IN TEACHING A TFiAINEE HOW TO FLY -- 
THE FLIGHT  INSTRUCTION  PLAN 

' U n i t  Lesson Plan VI1 ( F i r s t  Hour) 

I. AIMS OF THE LESSON 

A. To describe  the  steps  in  properly and carefully  prepwing a f l i g h t  
instruct ion  lesson plan. 

euver, using Medium Turns as a sample maneuver. 
B .  To demonstrate  the  steps i n  instruct ing a t ra inee  i n  a spec i f ic  man- 

11.. MATERIALS 

0 "Patter" for Elementary F l igh t  Maneuvers, C.A.B. #31. 

0 Revised "Civil   Pilot   Training Manual,'* C.A.E. e23. 
"Fl ight   Instructor ls  Manual," Third  Edition, C.A.B. #5.  

0 Prajector   for   lantern  s l ides   (opt ional) .  
0 Lantern  Slides of Figs. 45, 46, pp. 88,  89 from C.A.B. #23 (optional) .  
0 A model airplane  with movable controls. 
0 A set-up of rudder and s t L &  control. 

Phonograph. 
0 A W.T.S. logbook. 

0 Phonograph Records 4, 5 ,  6 ,  and 7. 
0 The outline of the Course of Fl ight   Training  in  C.A.B. 

Reference  materials  (in  notebook): 

1 Charts t o  be Used as Aids i n  Lesson Plans, from C 4 . B .  #23. 
"The Story Behind the  Patter." 
S w l e  Page of IIInstructorl s Personal Logbook f o r  each  Trainee.'! 

0 Transcripts of Phonograph Records 4, 5, 6, and 7. 
Instructor-trainee  outl ine  of-   Flight  Instruction  Plan.  

"Fundamentals of Elementag  Fl ight  Maneuvers,!' C .A.B 832. 

111. PREPARATION 

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

B .  Prepare  for   this   lesson wi th  particular  care %as i t s  pui-pose is t o  
show the  instructor-trainees how to   p fepare   for   ins t ruc t ing   the i r  own 
trainees.  

C .  Films and records  should  be gone over  before  class so you are   famil iar  
wi th  them. 

I V .  PRESENTATION AND DEMONSTRATION 

A -  Introduce  this  lesson by stating  that   experience i n  job  t ra ining  in  
industry has shown that   the   best   resul ts   are   obtained when the  in- 
struction  procedures  are  organized i n  advance, according  to a carefully 
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worked-out  plan.  The major steps  in  teaching a new  skill are:‘ 
(Write  these  on  the  board.) 

I. Statement  of aid or formuUtion of  what  id  to  be  taught  in 
a specific  lesson. 

2. Prewation -- 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-demonstration  to  trainee. 

4. Try-out  and  practice  by  trainee. 

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

B. Show  the  relationship  of  these  steps’  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 revolution- 
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 

will  be  presented  in an organized  manner. 
techniques  which  have  been  found  effective  by many instructors 

~~ 

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

C .  Application  of  these  steps  to  flight  instruction. 

1. a.  Point  out  that  these  nsteps  in  teaching”  apply  to  ground 
instructjon  as  well  as  to  instruction  in  the  air. 

b. State  that  before  the  class  takes  up  their  application 
in  teaching a specific  maneuver,  you  will  review  their 
general  application  to  ground and air  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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Point  out  the  necessity  of  formulating  what  is  to 
be  taught, or a "statement  of  aims,"  before  ground 
instruction. 

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

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 at  the  end of the  preceding  lesson so the 

be  made. 
appropriate  assignment  in  the  llFundamentalsll  can 

b.  Preparation. 
(1) Point  out  to  your  class  that  instruction  starts 

long before  the  instructor  meets  his  trainee. If 
the  instructor  is  to  get  across  the  aim  of a lesson, 
he  must  have  thought  out  and  prepared  each  step  in 
detail. 

(2 )  The  preparation' f o r  a flight  lesson  (whether or not 
any new  maneuvers  are  to  be  introduced)  includes: 

(a)  Reference  to  the  outline o f  the  particular 

be  taking  up. 
course  to  determine  what  maneuvers  he  should 

(b)  Reference 'to the  "Fundamentals1I to determine 
what  points  the  trainee  should  know  and  what 
questions  he  should  be  asked  to  determine  if 
he has read  and  understood  the  assigned  material. 

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

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

(e)  _Collection  of  charts,  models, or other  instruc- 

the  ground before the flight lesson. 
tional  aids to  be used during instruction  on 

(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. 



First  Revision 

i 
-65- 

* 

sa-43 

+ 

(3)  The  general  lesson  plan  for any maneuver  should  be 
altered  to  meet  the  individual  needs  of a given 
trainee  as  determined by reference  to  the W.T.S. 
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  is 
organized  it  becomes  much  less  formidable,  and  that 
the  purpose of this  course  is  to  show  how  these  steps 

time. 
can be carried  through in an altogether  reasonable 

c. Presentation  and  demqnstration. 

(1) ' On the  ground: 

(a) Make  clear  the  distinction  between  teaching, 
Ytelling,tt  and  conducting a "bull  session." 
!'TellingU  does  not  permit an exchange  of  ideas, 
or of  questions and answers. " B u l l  sessions" 
are  unorganized, and~though they may be help 

.the  limited  time  allotted to  ground  instruc- 
ful as hangar  flying  they have  no  place  in 

tion.  ltTeachingtU  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  instructor 
so that  no  tmportant  points  are  omitted. 
Emphasize  that  ground  instruction  should  be, 

tractions. 
if  possible,  in  a  quiet  place  free from dis- 

(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  lesson. 

- The  requirements  of  a  given  maneuver. 
- How  it  develops  from or is  different  from 
.maneuvers  introduced  previously. 

- How  it  is  basic  to  maneuvers  which  are  to 
f PllOW . 
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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 indication  of  some  of  the  cornon  errors  made 
while  learning  the manewer and  how  to  avoid 
them. 

(k) In 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: 

Do not  expand; 
this  material  is  to  be 
.presented  in  detail  later 
in  the  lesson. 

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

- Be logically  organized. 
- Include no points  which  could  be  handled  on 
the g r a d  before or after  the  flight  lesson 
.proper . 

- Be stated so it  will  have  the  same  meaning 
. for  all  trainees. 

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

(c) Emphasize  the  value  of  “Patter”  as a basis f o r  
instruction  in  the  air,  since  “Pattep”  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. Tzy-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  it  correctly. 

~~ ~. 



(b)  Point  out  that  even  though a trainae may be p&- 
forming a maneuve? perfectly,  continued practik; 
on th&t  maneuver  is  not  wasted  since  it  will P+~~ 
duce the chances  for  later  forgetting,  and  aid 
in W i n g  control  operations  "automatic." 
(Remark that  experience  in  other  fields  has  in- 
dicated  the  value  of  "overlearning"  correct .~ 

habits .) 

c. Review  and  evaluation. 

(1) point  out  that  review  is  necessary,  since  forgetting 
occurs  in  learning  to fly as  well as in  other  learniiig 
situations. 

(2) S t a t e  briefiy  that  evaluation  will  be  dealt  with  speci- 
fically  and  in  detail  in 8 later session. But note 
here  the  following  points  regarding  day-to-day  evalua- 
tion in the  air: 

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

(b) The  specific  errors  should  then be discussed, 
e.g.~,, errors  in  control  movements,  slipping, 
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  maneuver,  in  which  the ~.~ - '  ' 

trainee's  performance  is  discussed,  the  maneuvers  to 
be  taken  up in the  next  session  stated,  and  the  assign- ~ ~ . .  
ments  in  the  *Fimdamentals"  and  other C.A.A. manuals 
made; 

.?% . 
~.. . 
.~ ~ .. .~ ~ 

~. ~ 
.~ 

.~ ~. 

, ~. 

I D: Applications  to sola instruction. 

1. Make clear  that  these  "steps  in  teachingn  apply  in  general  to 
, .~ 

- ,  ~ 

solo, as  well as to dual, instruction.  The  ground  instruction 
before solo flights,  and  the  directions  to  the  trainee  regarding ~ ~ ~ ' 1 .  
maneuvers  to bB practiced  and  points  to  be  emphasized,  require 
the same preparation  and  care by the  instructor  as do dual  flights: 

~ ~~ 

~ ~ , .  
~ ~ _ J  

~~ ~ 
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work and s t a t e   t ha t   t he   t op ic s  
will now be  applied  to a spec i f ic  
maneuver. 

IV,. PRESWTATION AND DEMONSTRATION (Continued) ~~ 

, .  

E. S t a t e   t ha t  i n  this   per iod  the  c lass  is going t o  apply  these  principles 
to   the-preparat ion  for   teaching a simple maneuver -- Medium Turns, as 
an example. 

. ,  

1. Bring aut that although in ac tua l   p rac t ice ,   the   " f l igh t   ins tmc-  

which can  then be al tered as required. 
students,  general  plans  for  given maneuvers can  be  prepared, 

~ tion  plan" has t o  be   a l te red   to  meet the  needs of individual ~ 

2. Take up WStatement of Aims!' and "Preparation," and through sug- 
gestions from the  c lass   out l ine  the method of preparing  to  teach 
Medium Turns. 

3.  Suianarize the  points.developing from the  discussion on the  board. 

F. The fol lowirg  out l ine w i l l  serve  as a guide  for  your  organiaation.of 
the  class  discussion. Be sure   that   the   points  below a re  covered. 
Direct  the  discussion always i n  terms of the  specific example. 

1. Statement of aims: B,ring  out that this  involves n o t  merely tha t -  
Medium Turns are to  be  taught,   but  the  recognition by t h e   f l i g h t  
instructor  that he should  plan h i s  instruct ion so  tha t   the  in-  
tegrat ion of Medium Turns into  the  f l ight   course  ( the  fact  that 
they m e  bas i c   t o  many-more complex maneuvers) is understood by 
the  trainee.  

2,. Materials fieeded by f l i gh t   i n s t ruc to r .  

a. "Flight  Instruc%or's Manual,!' C.A.3. 831. 
b,. "Fundamefitnls of Elenen- F l igh t  Maneuvers," C.A.B. #32. 

d.  Revised "Civil  Training MmUal,t* C .A .B . #23. c.   "Flight  fnstructorls M a n u a l , l t  Third  Edition, C.A.3. #5. 

e; Charts and diagrams i l l u s t r a t i n g ~ t h e  requirements  for  the .? 

f,. Traideel s W.T .S. logbook. 
g. A model airplane. 
h. The instructmls llPersonB1 Logbook," (notes on the   t ra inee ' s  

new maneuver (and  often  for  mneuvers  to  be  reviewed) . 

progress) 

3. Preparation. 

a. Classify  th6  suggestions  with  reference t o  preparing  to 
teach medium turns according to   the  out l ine f o r  "Prepara- 
t ion" presented  under C. 2, (b), page 64. 
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b.  Emphasize: 

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 a p  
propriate  assignments  in  nFundamentals'l  can  be 
made.  Bring  out  that  the  purpose  of  the  'IFunda- 
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  minual. 

The  necessity  for  referring  to Vattern frequently. 
Use  both "Elementan Patter"  and  "Fundamentals" 
as demonstration  material  in  the  class. 

The  importance  of  'getting  ready  to  quiz  the  train- 
ee  on  his  outside  preparation  ("Fundamentals" or 
other  assignments) -- ask for  examples of questions 
that  should be asked  regarding  Medium  Turns. 
Evaluate  those  suggested. 

The  value  in  each  instructor-trainee  making  out  in 
advance a list  of  the comon errors  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 
errors  to be on  the  watch  for;  and  will  enable  the 

performance  in  terms of the  number  of  common 
inexperienced  instructor  to  evaluate a trainee's 

errors  which he makes. 

(a) From  class  discussion  make a list of probable 
errors  of  traineBs  learning  Medium  Turns. 

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. If the  projector  is  not  available  refer  the 
class  to  the  diagrams  in  the manual.) 

The  value  in  instructors  keeping a personal log- 
book of their  individual  trainee's  progress and 
errors. If  an  instructor  finds  that a,ll his 
trainees  are  making'  the  same error, some  fault  in 
his  instruction  technique  is  indicated. 

+ 

G. Summarize  the  major  headings  under  "Statement  of  Aims"  and  "Prepara- 
tion."  State  that  although  this  may  seem  like a lot  of  work  to re- 
quire  of  each  instructor  before  he  begins  instruction,  the  efficient 
instructor  will  have  the  major  plan  for  all  maneuvers  outlined, 
and  for  specific  lessons  will  nsed  only  to  refer  to  materials 
which he has  already  prepared  and  adapt  them  to  the  individual 
trainee. 
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H. Play  Phonograph  Records 4, 5 and 6 (examples  of  good bound 
instruction  previous  to  the  flight  lesson,  and  instruction  in 
the  air,  in  ffedium T u r n s ) .  

1. Discuss  with  the  class  how  ground  instruction  developed 
from  points  brought  up  under  "Preparation."  Bring  up  the 
goad  and  bad  points  in  the  instruction, e.g., 

a. Good points. 

(1) Instructor  asked  trainee  questions  regarding - his  outside  assignments. 

(2) Instructor  developed  points  on  which  trainee 
appeared  uncertain. 

(3) Explanations  were  in  simple  terms. 

(4)  Instructor  emphasized  safety  and  precision. ' 

b. Bad  points. 

(1) Too many  aerodynamic  principles  may  have  been 
discussed. 

2. Discuss with theclass  the w a y  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, 
ee.9 

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,  etc. 

b,  Bad  points. 

(1) Instructor  may  have  talked  too  much  during 
first  demonstration o? 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. .. 

the  topics  discussed dur- 
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Unit  Lesson P h  VI1  (Third Hour) 

If  there  has  been  an  extended  lapse  of 
time  between  the  second  and  third  hours 
of this  lesson  present a brief swm~apy 
of  the  topics  discussed  during  the pre- 
vious  hour. 'I 

IV . PRESENTATION AND DERONSTFLATION  (Continued) 
J. 1. 

2. 

3. 

4. 

F. 

6 .  

Open  the  class  by  stating  that in this  period  the  "State- 
ment of Aims"  and  llPreparation"  sections  of  Flight  In- 
struction  Plans f o r  secondary  maneuvers  will  be  made. 

Write  on  the  board  the  items  that  should  be  covered  in 
Wtatement  of Aims,"  l'Materials,ll  and  ltPreparationll 
(see C, 2, (a) and  (b)).  Nave  the  class  copy  these  lists 
in  their  notebooks. 

State  that  in  making  up  generalized  Flight  Instruction 
Plans, reference  to  individual  trainees  is  obviously 
impossible,  and  that;  therefore,  instead o f  listing  the 
errors  made by given  trainees,  the  class  should  prepare 

might make  in the process of learning the specific 
lists of all the errors  they can  think of which a trainee 

maneuvers.  Instruct  the  class  that  the  errors  should  be 
classified  according  to  the  frequency  with  which  they 
might  be  expected  to  occur. 

Let  the  instructor-trainees  select  the  maneuver  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  individual as an  outside  assign- 
ment. 

Assign a due  date  for  these  lesson  plans  to,be  submitted, 
and remind  your class that  the  final  grade.assigned  to 
each  instructor-trainee  will  depend  in  part  on  the  excel- 
lence of the  Flight  Instruction  Plans  he  submits,. 

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. 

K. During  the  period  circulate  through  the  class,  making  com- 
ments  on  the  preparations  of  the  instructor-trainees, and 
offering helpwhere requested. 

the  topics  discussed dur- 
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Unit Lesson Plan VI1 (Fourth H o u r 1  

If there  has been an extended  .lapse 
of tile between the  Third and Fourth 
Hours of this   lesson  present  a br ief  
summaq- of the  topics  discussed  dur- 
ing  the last hour. 

IV,. PFiESFNTATIOA AND D@4ONSTRBTION (Continued) 

L. 1. 

2. 

3. 

4.  

Begin the   c lass  by s t a t ing  that i n  the  past  class  periods t h e  
Prepuat ion   for   the   f l igh t   l esson  has been  discuss&. 

Point  out  that   ac,tudl  instruction is the PRESENTATION and 
DENONSTFLATION i n  the  teaching  si tuation of the  materials and 
procedures  dealt with under  "Preparation." 

Eiave an instructor- t ra inee  act  as "instructor" ancl'give ground 
and air instruct ion  to   another  man act ing as ntraiqee,"  in one 
of the maneuvers prepared  for i n  the  previous  day's  lesson. If 

~poss ib le ,   ge t  two demonstrations  into  the hour class  period. 
Confine  each  demonstration t o  a single maneuver i n  order  to 
save time. 

Ask for   c lass   c r i t i c i sm of the  instruct ion (a t  the completion 
of the 'groundn and of the "air" instruction) and discuss  the 
degree  to which the  instructor-trainee covered the  following 
points in his  presentation: 

a. Ground instruction: 

Trainee  should  be  told  the  air work t o  be  taken up, 
and the w a y  the maneuvers are r e l a t ed  to other'more,. 
complex maneuvers. ("Statement of Aims" of the  lesson.) 

The  good points, and errors ,  in the   t ra inee ' s  
previous  lesson  should be discussed, w i t h  par t icular  
reference  to errors which would be l ikely  to   appear  
in  t h e  maneuvers t o   b e  demonstrated.  Reference 
should  be made to   the  l i s t  of common errors  made up 
e a r l i e r  

The requirements of the maneuver should  be  discussed, 
e-g.,  degree of bank, amount of turn.,  with  specific 
reference  to  the  precision  requirements and safety 
precautions'. 

The trainee  should be  quizzed on his knowledge of 
outside  assignments,  particularly  the  nF'undmeatals.A 
Bis weak points  should  be  elaborated on, and the 
material in   the  "Fundamentals" reviewed. The points 
dealing  with  safety ahd precision should  be emphasized. 
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( 5 )  A verbal  description of the maneuver and hov( it is 
performed  should  be  given,  using a node1  plane and . 

n reference points, on the plane and on- the  ground 
charts f o r  demonstration if possible. The use of I 

General aerodynamic pr inciples  may be  brought in,  
(roads3  fence-lines,  etc.)  should  be mentioned. 

but  the  instructor  should  not go into  the  f ine  points .  
Keeu it aimle.. The length of the i r   descr ip t ion  
should depend bn the  degree t o  which the  t ra inee 
understands  the  aaterial  i n  the flFunbmentals." 

(6) The previously  demonstrated maneuvers which are t o  
be practiced in  the  present  lesson  shbuld  be re- 
viewed. 

b;   Instruct ion  in   the air: Be sure  that   the  points  included 
under Presentation,  Section C~,  2, c are  covered. ' I n  ad- 
dition,  'note  the  following  points: 

(1) Before  taking  off,  the  instructor  should make sure 
the  t ra inee goes  through a l l  routine checks and knows 
why he is  doing it. 

(2) On the way t o  the  pract ice   area  the  instructor  may 
profitably  discuss  the maneuvers t o  be  taken up, 
po in t  out  reference  points on the  plane  to  be  used 
during  the maneuver o r  l e t   t he   t r a inee   p rac t i ce  co- 
ordination  exercises. 

(a) Occasionally, however, it is  he lp fu l   t o   l e t   t he  
t r a inee   f l y  as he plefises ( t o  l e t  him ttpley 
around" a b i t )  on the way t o  and  from the  prac- 
t i ce   a r ea ,  so he  won't get   the  idea his t ra in-  
ing is standardized  to  the  degree that he must 
do only w h a t  t he   i n s t ruc to r   t e l l s  him to,  and 
nothing on h i s  own  initiative,.^ 

(3 )  During the  f iesentation and demonstration  the e- 
cision  requirements of the maneuver should  be  stated 
clear ly  and  emphasized. 

(4)  Sa fe ty  precautions  should be  emphasized. 

. CI If the  instructor- t ra inee 's   ins tnict ion  " in   the  a i r"  i s  not 
c lear  t e l l  him t o  read aloud t h e  instructor 's   "Patteru f o r  
the  givsn maneuver from the  l'Pattarn book and to  note  the 
improvwent i n  c l a r i t y  of explanation.  This will bring 
out t o  the c lass   the  usefulness of th i s   bu l l e t in .  

the  topics  discussed  during 



Begin  the  class by stating  that 
the  last  period  dealt  with  ground 
and  air  instruction  or Vresenta- 
tion."  State  that  in  this  session 
practice  of  mnneuvers  will  be  dis- 

of  uerformance  taken UD. 
cussed,  and  evaluation  and  revigw 

L 

IP . PRESENTATION AND DW6NSTRATIDN (Continued) 

M L Practice - 1 

1. Point  out  the  importance  of  try-out  and  practice  imed'iately  fol- 
lowing.demonstration,  and  the  importance of continued  practice 
wen after the  trainee  appears  to have mastered a maneuver, 
a. Point  out  that -less practice  immediately  follows  the  demon- 

place. 
stration,  forgetting  of  fine  control  pressures  may  take 

b. Emphasize,  however,  that  this  does  not  mean  long  consecu- - tive  practice  on a given  maneuver  but  rather  practice  spread 
out  over a nunber of lessons. 

c. 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 pound. 

2. Point  out  again  the  importance  of  directed  practice,  emphasizing 
its  significance  particularly  in solo practice. 

3. Make it  clear  that  in  dual  instruction,  practice by the  trainee, 
and  evaluation  of  his  performance by the  instructor,  take  place 
simultaneously. . .  

N. Evaluation and review. 
1. Sfate  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  clnss  discussion: "How should  the  day-to-day  evalu8- 

.p5Int 8 : 
tion by the  instructor  be  organized?'I  Bring  out  the  following 

a. The  tl'ainee  should  first  be  asked  to  evaluate  his ownper- 
formance, and  the  instructorls  comments  guided  by  the  train- 
eels  understanding of his errors. 

b. T h e  over-dl performnce  shoqld  be  analyzed  first  and  com- 
mented on t o  the trahee, emphasizing  its  good  as  well  as 
its bad phases. Attention  to  over-all  perfoimance is par- 
ticularly  ilnportant  after  the  first  demonstfation of a IRQIIBUVEX. .2 

.~ %~ . -  - ~ .. 
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c. After  the  over-all  evaluation  the  specific  errors  of  the 
trainee  should  be  taken  up,  their  effect on the  over-all 
performance diswssed, atid methods  of  correcting  them  stated. 

d. The rate-at which errors have  dropped  out  during  the  prac- 

and  commented  on.  Whenever  possible  the  trainee should be 
tice  of  prevlously  demonstrated  maneuvers  should  be  noted 

complimented  on  specific  improvements  in  his  performance. 

e. Use  of  instruments by the  instructor  to  check  his  observa- 
tions.  Point  out  the  difficulty  af  detecting  slight  slips 

' or skid6  without  reference  to  the  ball-bank  indicator. 
I <  ~. 
I ~. ~. ~,. . ~~ 

.. .. . .  f>. Thb instructor  should taka written  notes  on  the  trainee's 

. .  th'e  lesson. 
i~ ~ ~perforkce for+ in the  discussion  on  the ground, after 
~. 
:, 

3.  Present for discussion: What a r e  the  major  inadequacies  in  the 
usual review of the  trainee's  performance?"  Outline  the  class 
suggestions  on  the  board,  and  be  sure  to  cover  the  following: 
a.  Inaccurate  observati,on of the  trainee's  performance,  due  in 

t 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. 

c'; Differences  of  opinion  between  instructors  as  to  the  im- 
portance of various  maneuvers,  or  the  important  aspects  of 
given  maneuvers,  and  the  emphasis  of  .certain  instructors  on 
'pet  peeves .I1 

d; The  tendency  to  consider  that  because a trainee  is  good  in 
one  maneuver  he  is  good  in  them  all. 

e. 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. 

2. 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 " p e r s o d  logbook"  in  which  the  notes  made  on a trainee  dur- 
ing  his  flight  lesson  can  be'  summarized. See the  suggested  form 
for use  with pages or cards which codd be  mimeographed by the 
instructor or fllght  operator.  These coxanents should  serve  as a 
point  of  departure  in preparhg the  next  dayls  flight  lesson. 
a*' Such a form  has  the  following  advantages  as a supplement  to 

(I) Notattons  can  be  more  extensive  and  specific  than  the 

(2) Comments  of a personal  nature  which  should  not be seen 
by  the  trainee or unwthorized  persons may be  entered. 

the W.T.S. logbook. 

one  in  the W.T.S. logbook. 



. 
(3)  The ~detaila of  every  trainee' s performance  don! t haw 

to  be  t'remeatBred.!l 

5. The  importance  of'>eview  should  be  emphasised.  State  that re- 
vfsw  can be thought of as Gking two  Lorns: 

a. Review  in  the air; Xn which  .the  instructor  demonstrates 
d again inaneuvers which  have  been  introduced  earlier~, 
emphasizing  in  his  review  the  abpects  of  the mmeuver in 

such  demonstrations  it is often  helpful to direct the 
 which the  trainee  was inadequate.  Point out  that during 

trainee's  attention  outside  of  the  plane, to @ound  refer- 
ence points, so that  he  gets  the  "feeln  of a properly 
executed  maneuver. 

by.  Review  on  the  ground,  after  the  flight  lesson,  during wwch 

discussed. 
the  good  and  bad  points  of the trainee's  performance &e 

(1) Emphasize  the  importance  of  analysis  of  the  trainee's 
.performance  in  these  post-lesson  ground  discussions, 
and  the  assignment  of  new  mQneuvers  to  be  taken up in 
the  next  lesson in the  light  of  the  trainee's  progress. 

(2) P l a y  Phonograph  Record 7 (good  post-flight  ground 
instruction).  .Ask  for  class  comment  and  discussion 
of this example. 

Vi  EVALUATION AND FiEVIBd OF LESSONS ON FLIGHT  INSTRUCTION PLAN 

4.  Emphasize  the  Steps  in  Teaching. 

B.; Emphasize  the  importance  of  making a Flight  Instruction  Plan f o r  
directing  the  training  of  individual  trainees  in  accordance  with  their 
individual  needs. 

C .  Emphasize  the  importance  of  ground  instruction,  before end after  the 
flight  lesson.  Make  the pint that all instruction-possible  should 
take  place  on  the mound. 

D; Point  aut  the  value  of  the  "Fundamentals'l  and  the  "Patter"  book. Et& 
phasiee  that  the  assigfments in the  Vundanentalsl'  should  be  made & 
the  end  of a given  lesson,  for  study  before  the  time  of  the  following 
flight  lesson. 

E. Point  out  the  advantages  of  careful  evaluation  of  the  trainee's day- 
to-day  progress. 
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FINDING OUT ROW THE TRAINBE IS PliGQESSI!JG 

Unit  Lesson P i a n  VI11 (Firs t  a&) 

I. AIMS OF TtIE LESSOB 

A. To discuss  the problems involved~in  accurate  evaluation of t ra inee 
progress. 

B. To present methods and techniques ~uaed i n  tr'ainee  evaluation. 

11: MATERIALS 

1 
0 
0 
0 
Q '  
0 
8 
B 
IJ 

Mation Photograph Projector 
Motion Photograph  of good and bad performance on selected maneuvers 

"Fl ight   Instructor ls  Manual," C.A.B. #5, 3rd  edition. 
'.Civil Pi lot   Training Manual," C .A .B 823, 2nd edition. 
I%.P .T. Pilot   Rat ing Book;t1 (W .T S . logbdok) . 
'Manual for  Administration of the Ohio S ta t e   F l igh t  Inventory." 
Cow f o r  each member of the   c lass  of the  Whio  State   Fl ight  

Flight  Instructor's  Recornendation or Pilot  Flight  Test  Report; 

from a Fl ight   Test ,  Reel 2- 

Inventory." 

ACA 3 4 a .  

Reference  Materials  (in  notebook) : 
Sample page of l lInstructorls  Personal Logbook f o r  Each Trainee." 
Photograph of C.A.A.4T.R.C. Piper Cub Instnvnant Panel. 
Photograph of F r i e a   F l i g h t   h l y a e r .  
Photograph of "The Fl ight  Recorder.tt 
Photograph of R-S Ride  Recorder and a Tentative  Scale  for  Rating 

A Sample D i n g r a m  of Sequence of Maneuvers for   F ipa l  Check Fl ight .  
A Sample of an Ear* Flight  Inventory. . 
Record Sheet  for  Analysis of Practice  Flight  Observations. 
"A Preliminary  Study of Certain Predictors of Success i n  Civil ian 

St;andard Check FLight  Procedures. 
A Description of Motion Photograph of good and bad  performance on 

nScale   for   Rat ing  Pi lot  Competency." 

Pekformance on the  Right 720° Power Turn. 

Pilot  Training," by Kelly, E.  L. and Ewext, E.  

selected maneuvers from a Fl ight   Test ,   Reel  2. 

111. PREPARATION 

A .  Study the  lesson  outl ines and reference  materials. 

B. Prepare  the  'Practic~e  Flight"  required  for  the  third hour  of the 
lesson, i n  accordance  with  local  conditions and time  available. 

IV .  PRESENTATION AND DEHONSTRATION 

A. Introduction. 

1. One of  the Major S teps   in  Teaching  discussed  previously was 
"Evaluation and Review.q Thia step  required  an analysis of 



the   . t ra inee 's  performance in  order t o  point  out  the good and 
.poor aspects and to   he lp  him develop  correct  habits and avoid 
(or break) i n c m e c t   h a b i t s .  

2. Ariother reason  for  accurate  analysis of trainee  performbee is 
t o   y i e l d  a measure of h i s  performan*. This measure, i n  terms 
of a grade  or some other form of raqing,  enables  the  instructor 
t o  compare the  tr t i inee's  performance against  a desired  standard 
OF against the  trainee's   previous performance i n  order t o   f i n d  : 
out how the  t ra inee is "get t ing arong." 

B.. Need f o r  an Accurate Measure of P i l o t  Performance: One d i f f i cu l ty  @ 
the past has been the  lack of agreement as to  standards and  methods . " ~ '  

of rating  student performance. 

1. I n  one study  a-group of C.P.T. t ra inees  were r a t ed   a t   t he  end of 
t h e i r  prfmary f l i g h t  t ra ining by three  persons -- their   ins t ruc-  

reference a t  end of this  lesson.)  
to r ,  a check p i l o t  , and one of three C .A.A. inspectors. (See 

a.~ The agreement of inspectors ,   wi th ' instructor   or  check- 
p i lo t ,  was l i t t l e   b e t t e r   t h a n  could have  been expected by 
chance - i.e., was l i t t l e   b e t t e r  than if the   r a t e r s  had 

'never  flown  with  the  trainees,  but had  merely  given them 
the first grade tha t  happened t o  pop i n t o   t h e i r  minds. 

b-.  The agreement  between instructors  and the  check-pilot was 
somewhat be t te r ,  i.e., some relat ionship between t h e i r  
ra t ings  WES evident. 

2: Possible  causes of the lack of rel.ati0nship between inspectors 
and ins t ruc tors  or check-pilots  are: 

a. The f a c t   t h a t  a t r a inee ' s  performance on a s ing le   f l i gh t  
may n o t  be  representative and hence may give  an  incomplete 
picture .~ 

b; The differences  in  emphasis on cer ta in  maneuvers between 
instructors  and inspectors. 

c. The lack of standardization  in check f l i g h t  procedures. 

'3. Cite examples of differences among inspectors   as   to  " w h a t  they 
look  for," w h a t  they  "grade on,H etc.   Refer  to cornon practice 
of preparing  the  trainee  to "pass the  inspector"  rather  than  the 
course. 

0. SoUrces of EiTor i n  Judging  Performance:  Present f o r  class discussion: 
"What are some of the common sources  of  error i n  giving f l i g h t  grades, 
or ntaneuver ra t ings  as entered i n  the logbooks?"  During the  discussion 
bring out the  following  points: 



1. DiffMences between raters as t o  st8ndards: 

2, The avoidance of extreme  ratings:, 

a. Some instructors  dontt   give 1 1  s or  5 ' s  on ''general 
pr inciples  ." 

i ~. .~. 
.~ ~ . . .  ~.~ ~ ~ . -  .~ b~ Inspec to r ' s   @des  show the ~ a m e  tendency. 
~. Example: In one study of inspector's  grades  (see 
. ~. reference a t  end of t h i s  hour),  out of a 
.: 
. .~ ~. 
.~ 

t o t a l  of 36 students - 
21 obtained g&de of 80 

*. l l y  It, 'I' 75 
4 '  r r n  

~~ 

~. 
~ ~ ~. 3.. Tendencies t o  shift standardsr 

I .~ : a-. From day t i d e y  according to mood. , 

. 

b, From stage to  s tage.  

c~.  From trainas, to   t ra inee .  For e m p l e ,  an  average  trainee 
rated immediately af ter   =,outs tanding  t ra inee mny receive 
too low a ra t ing.  

4. Basing judgment6 on inaccurate data: 

a. Inaccurate judgments of angle of bank, a i r  speed,  etc. 

b. Fa i lure   to  check against  aeailable  instruments. 

c'. F a i l u r e   t o  remember afterwards what r e d l y  happened. 
r; . -.= 
3~~ 
.: 

F~ ~ 

5:. Fa i lu re   t o  .observe the  significant  items: 

ar  Ins t ruc tor ' s  Illoak for!! pet  faults and " j u s t  don1 t' seet1 
others. 

b. Ins t ruc tors  and inspectors   use  different   tes t   s i tuat ions.  
~~ ~ ~ 

~. 
\ 

.- . ~ .,. 6.. Differences of opinion as t o  importance of the  items  observed: 
L~ 

a. Differences as to   s ign i f icance  of the various maneuvers. 

~. .~ b.. Differences as to   s ign i f icance  of ~s&cif*c faults, such 
,. . .~~ 

as slipping,  skidding,  climbing speedi e tc .  
~~ 

~ 

~~ 

~. ~. ~ 

.~ 
I .  . 
- 
.. 
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D .  On the   bas i s  of the above discussi'on of errors it can be  seen that 
an  accurate measure of performance will be  obtained  only if the   fo l - .  
lowing three  conditions  apply: 

1. The performance  being  evaluated is d e  under c a r e i d l y  stan- 
dardized  conditions. 

2. The observer makes complete and accurate  observations of the 
performance. 

3.  The grading  system is clearly  defined  in  terms of standards of 
performance and i n  terms of the  items  observed. 

the  topics  discussed  dur- 
ing t h i s  hour. 



If  there haa been an extended  lapse  of  time 
between  the  First and Second  hours  of  this 
lesson  present a brief auaaary of  the  top- 
ics  discussed  during the  last  hour. 

IV. PRESENTATION AWD DFIUIOIWl'FL4TION  (Continued) 

E. Introduction:  Point  out  that  during  the  last  hour  the  importance  of 
sCadlardization  of the test  situation wa8 emphasized.  State  that 
this  topic  will  be  taken up in detail  during  this  session, 

F. Tendency towbd staDdardiaatit3n  of  flight  instruction  in  general. 

1. Point  out  that'  the  trend  in  flight  instruction  has  been  and is 
now  toward  standardization  and  away  from  the  haphazard  and un- 
supervised  practices  of  the  past.  This is shown by: 

. a. The  organization  of  the C.P.T.-W.T.S.  curricula. 

(1) Flight  coui-se  curricula. 

(2) Preparation  of C .A.A. manuals. 

(3) Ground=school  courses. 

b.  Standardization  of  inetruction. 

(1) By instructor  refresher  courses. 

(-2) The standardization  of  terminology  and  instruction by 
the  use of ,"Patter .n 

(3) The  development  and use of  "Fundamentals  of  Flight 
Maneuvers .(I 

G. Standardization  of c.A.A.-w.T.s. tests. 

1. Standardization  of  ground-school  tests.  Point  out  that  standard 
tests  have  been  prepared so that all trainees  completing  certain 
courses w i l l  be questioned over the  same  material. 

2. Standardization  of  flight  tests. Go over  sample  flight  tests, 
and  point  out the attempt  to  standardize  the  examination  in  terms 
of  maneuvers  included,.  requirements  of  the meuvers, order  of 
presentation,  etc.  Refer  to "A Sample  Diagram  of  Sequence of 
Maneuvers  for F i n a l  Check  Flight,"  included  in  the  reference 
material. 

A. Use of  standard  flights in flight  instruction. 

1. The  principle of standardization of flight  tests  is  exemplified 
by the  S€.andard  Check  Flight  Procedures  developed  for  research 
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purposes  at  the  University  of  Pennsylvania  under  the  direction  of 
the  National  Research  Council .~ 

2. Pass  out  copies  of  t1Standard'  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 aqy standard  sequence  of mn- 
euvers . 

3. Precautions  to be observed  in  teaching  and  using aqy standard  sequence, 

a,. Trainees  must  be  cautioned  that  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 a set  routine of 
inserting  emergency  maneuvers  at  the  same  point  in  the  sequence. 

d., Trainees  must  be  taught  the  reasons  for  the  flight  patterns and 
sequence  of  maneuvers  and  trained  to  plan  flight  paths  in  accord- 
ance  with  the  pattern  and  sequence. 

4. Outside  assignment. 

a. Have  the  class  prepare a description  and  diagram  of  Standard 
Flight A as  adpated  to  the  local  airuort  being  used  in  connec- 
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 a brief sumnary 
of  the  topics  discussed 

0 
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If  there has been an  extended  lapse 

hours  of  this  lesson  present a brief 
of time  between  the  second and third 

ing  the  last hour. 
s u h a r y  of  the  topics  discussed  dur- 
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IV.  PRESENTATION  AND  DENONSTRATION  (Continued) 

IC. Begin  this  hour by explaining  that  it  is  not  sufficient merely to 
put  the  trainee  in a standardized  test  situation.  What  he does dur- 
ing  the  test  must  be  observed  and  evaluated by the  person  giving  the 

tion  of  trainee performme was due  to  three main causes: 
test. In previous  discussions  it  was  shown  that  inaccurate  evalua- 

1.. Failure  to look for  the  right  things. 

2. Failure  to  record  accurately  what  was  observed. 

3 .  Failure  to evduate the  performance  adequately,  either  for  the 
~ 
- 

trainee's  benefit,  or  for  grading  purposes. - 

L. Reduction  of  errors  of  observation  and  evaluation:  Raise  the  question 
of how  such  errors  can  be  reduced. Try to  integrate  the  suggestions 
of  the  class  with  the  following  points: 

1. The  development of an  organized  method  of  observation  such as 
the  following: 

&-. Break-down  of  the  performance  into  logical  parts  (such  as 

during  the  trainee's  execution of each part. Emphasize 
entry,  turn,  and  recovery) ,' noting certain  specific  points 

that'  the  nature  of  errors  can  most  accurately  be  noted  in 
terms  of  specific  aspects of wrformee (leads  with  rudder 
in  entry)  rather  than  in  terns  of  general  characteristics 
(poor  coordination).  Example  of  such a break-down: 

(1) Control opergtions. 

(a)  Errors  in  application of pressures. 

(b)  Errors QI timing. 

(2) Precision. 

(a)  Errors  in  maintenance of direction,  rate of 
turn,  angle  of  bank, etc.  

(11) Errors  in  altitude  control. 

(c)  Errors  in  groimd  pattern. 



(a)  Failure  to  show  evidences  of  having  planned .~ 

flight  path. 

(b)  Failures  to  observe safety precautions. 
~~ 

b. Use o# avhilable  i_nstrurn@.nts  for  checking  observations. 

C-. Use of an organized  method  of  recording  the  observations. 

d. Practice  in  the  use  of the~method developea. 

. .  
, ~~ 

.~ _*  ~. . ~- , . . ~  

2. Development  of  an  organized  system  of  evaluation,  based  an  the 
observations  made  during  the  flight. 

. 

a. The  over-all  performance  on  the  maneuver  should  be  evalu- 
ated  first. 

b. Then  the  specific  faults in the  performance  should  be 
analyzed 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  deteimine a given 
trainee's progress for  .entry  in  W.T.S. or the  llPersonaln 
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,^ etc:) 

(2) Recognition  of  new  variations  of  previously  learned 
control  app1,ications. 

(3)  Rapidity  with  which errors drop out with  continued 
practice  on  certain  maneuvers. 

(4 )  Persistent  recurrence  of  old  errors. 

( 5 )  Speed with  which  the  triinee  lfcatches on." 

M, The problem  of  rating  flight  performance. 

1'. Point  out  that  the W.T.S - Logbook  calls  for  ratings,  after  each 
flight,  of  the  trainee's  performace  on  all  maneuvers  practiced 
during  that  flight.  These  ratings are made in  terms  of a 
grading  system  having a of five  points,  as  follows: 

1. Excellent 
2. Above  Average 



2. Sta t e  that the  purpose of my r a t ing  system is t o   d i f f e r e n t i a t e  
individuals i n  respect t o  the performance on which they  are 
being  rated. I n  the   f l igh t   ins t ruc t ion   s i tua t ion ,   the   ra t ing  

which ex i s t  among trainees.  
system is  designed to bring  out  differences  in  flying  proficiency 

a. In order for   d i f fe rences   to  be made most c lear ,  as much of 
t h e   t o t a l  range of r a t ings  as possible  should be  used. 

(1) Contrast  this  point  with  the tendency. of many f l i g h t  
' ins t ructors   to   ra te   their   t ra inees   using  only two or 
three of the  f ive  possible   ra t ings.  

(2) Point  out that in   t he  experiment c i t e d   e a r l i e r   i n   t h i s  
lesson, 32 out of 36 t ra inees  were given a grade of 
e i ther  75 o r  80, which did  not   di f ferent ia te  between 
individual  trainees  but merely lninped  them in to  two 
groups * 

3. Point ou€ t ha t   t he   r a t ing  or grade  given t o  a t ra inee will depend 
on the  standard of performance with which he i s  being compared. 

8.. Point   out   that  two standards  could  be used i n  ra t ing  a 
group of trainees,  i.e., the performance of individual 
t ra inees   in   the  group  could  be compared with: 

(1) The performance of a large group of t ra inees  who had 
completed, t h e   f l i g h t  course. 

(2) The performance of h large groilp of trainees  having 
the same  amount o f t r a in ing  as the man b e a g   r a t e d .  

b. Mention the  advantages and disadvantages  of  these two types 
of standards: 

(1) Standard:  Proficiency  at'end of course. 

(a) Advantage: Improvement can  be shown by the 
progressive  improveknt i n  r a t ing  from stage 
t o  stage. , 

(b)  Disadvantage: The entire  range of ra t ings  will 
probably not  be  used  in  rating  trainees a t  any 
one stage, e.g., during Stage A, even the  best  
t ra inees  would seldom be ra ted   be t te r  than 3 on 
cer ta in  maneuvers. 
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(2) Standard:  Proficiency  of a group  having  same amouht 
of  training as those  being  rated. 

(a)  Advantage:  The  entire  range  of  ratings can be 
used  in  rating a group of trainees  at m y  stage 
in  their  training. 

(b)  Disadvantage:  Improvement  is  not eo readily 

-will show no improvement  in  his  ratings  from 
.shorn,  since  the  trainee  who  improves no@ly 

stage t o  stoge. 

4. Bring  out  that W.T.S.  officials  have  stated  that  ratings cqe to 
be  made  in  terms  of  what  could  be  expected of a m-ouu  of  trainees 
having  comparable  training  to  those  being  rated. 

CAUTION: Check  this  point  with your 
resident  supervisor. W .T .S . pro- 
cedures chanEe  from  time  to  time. 

' I  
1 

a. Po'int  out  that  the  "standard"  against  which  trainees  being 
rated  are  to  be  compared  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.  Point  out  the  following  aids  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. 
comonly made  in a specific  maneuver.  The 
number  of  these  errors  made by a given  trainee 
can  then  be  considered  in  giving  him a rating. 

b. Again  emphasize  that  when  this  standard  (comparison  with  the 
group)  is used: 

(1) A v e r a g e  progress  frbm  stage  to  stage  will  be  indi- 
cated  by  similar  ratings from stage  to  stage, 
not by imurovement in ratings. 

(2) The  entire  range  of  ratings  should  be  used, so that 
the  greatest  possible  differentiation  between  trainees 
may be made. 
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(a) Point  out  that  if a larm POUE 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 a large  group 
of  trainees  with equal number  of  hours  of  flight 
there  must  be  some  who  are  outstandingly  good 
and  others  who are outstandingly  bad. 

(b) Emehasize  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 5 1 s  are  included  in  the  scale,  and  there- 
fore  should  be  used in rating  the  extremely 
good,  and  the  extremely  poor  trainee,  respectively. 

c~ .  Bring  out  the  implications  of  such  ratings  for  training. 

(1) Ernhasize  the  inaccuracy  of  the  statement  made  fre- 
quently  by  instructors,  "If a trainee is rated 1 
lie would be  perfect so there  would  be  no use of 
training  him  further .I1 

(a) Point  out  that  just  because 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' 8' perform- 
ance is  extremely  good. 

topics  discussed  during 
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. Unit Leaion Plan Vi11 (Fourth Howl 

If  there has been  an  extended  lapse  of 
time  between  the  third  and  fourth  hours 
of  this  lesson,  present a brief  summary 
of  the  topic~s  discussed  during  the last 

IV.  PRESENTATION AND ~ DEMONSTRATION  (Continued) 

N. Introduction.  Point  cut  that  ratings  can  be  used  for t w o  major 
purposes: 

1. To grade  the  trainee's  performance,  i.e.,  for  marking  pukposes.~ 

2. As  an  aid in instruction, i.e.,  to  help in identifying  those 
details  of  flight  which  need  correction,  or further practice, 
etc~. 

0. The  "Flight  Instructor's  Recommendation  or  Pilot  Flight  Test 
Report"  (Form  ACAS42A)  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 logbook  ratings. 

2.. Demonstrate  how  the  ratings  are made (see directions  on  the 
sheet). 

3. Emphasize  that  this  instrument  is  primarily a rating o r  grading 
device  rather  than  an  instructional  aid  although  it m a y  have 
some usefulness in  this  latter  connection. 

4. Point  out  that  it  is  possible  to  fill  out  this  form  from  "Flight 
Inventory"  notations  which  are  discussed  below. 

P.  The  Ohio  State  Flight  Inventory  is an example of a rating  form  in- 
tended  prinarily  for  instructional  purposes  although  it  can  also be 
used  for  grading  and, as n matter  of  fact,  for  obtaining  facts  used 
in  preparing  the  uFlight  Instructor's  Recommendationn  (Form ACA342A)i 

1. Present  samples  of ear ly  form  of  inventory  and  show  the  follow- 
ing  weaknesses. (See "A Sample of an Early  Flight  Inventoryn 
in  reference  materials.) 

a. Too many items,  some onb infrequently  marked. 

b. Some  items  were  ltpetsn  of  individual  instructors. 

c. Difficulty  of oberving Borne of  the  items. 



P d s e h t  lateat revleion of "bhio S t a t e  Fl igh t  fnvento3.g' and 
show: (See "WmW for Acbninistering Ohio S t a t e  Flight  Inventory.) 

a. 

b. 

C. 

a. 

e. 

R&C~;LD~ fn mwer-of items. 

Applicability to   t ypes  of planes,  instruction programs, 
etc. 

Present~method of acoring. 

Use of Inventory as analytical a i d   i n   d e t e c t i n g   ~ f a n i l i e s l l  
of errors, e.g..,, insuf f ic ien t  M e r  in a l l  t u r n s .  

Point  out that t h e   a p p e a k c e  of the same family of e r rors  

ficiency in the   ins t ruc tor ' s  methods of teaching and evdu-  
i n  several  of an ins t ruc tor ' s   t ra inees  may indicate n de- 

a t ion.  

Point   out   that   the  "Ohio State  Flight  Inventory" can be dis- 
W s e d  with  the  trainee  following each  check f l i g h t  on which 
is  usd.  

Cbntrast  the I'Ohio Stat8  Flight  Inventory" with the  IIFlight 
Ins t ruc tor ' s  Recommendationn (Form ACA342A) mentioned  above. 

a: 

b. 

C.  

d.  

kmphasise the  point that the  Inventory is  more spec i f ic  
indicat ing  errors .  For exe.mple: If a t ra inee  skids  on 

it 

i n  

r i g h t  turns &d not on l e f t   t W n s   t h e m  is no poss ib i l i ty  
of indicat ing  e i ther   the  direct ion of the  turn or i n  which 
mt of the  turn  the  skid WBS made if the  IfFlight  Instruc- 
t o r r s  Recommendationm blank is used. When the "Ohio S ta t e  
Flight  Inventorga is  employeit, however, the  instructor  may 
indicate whether t h e   e r r o r ~ i s  made consistently on r i g h t  dr 
l e f t   t u r n s ,  on entry or recovery, and if it is due t o  over- 
control o r  undercontrol.  (Other examples may be used.) 

Point  out how the  Flight  Inventory  can  help  to solve the  
problem confronting  the  ' inexperienced  inetructor  in  deter-  
mining just what const i tutes  a *gogood,a l'average,n orl'poorn 
trainee,-  since  evaluation is  in terms  of  observed  perform- 
ance rather then ratings. 

Point  aut that the "Ohio S ta te   P l igh t  Inventoryll  emphasizes 
the   t ra inee ls  g o d  points as well as h i s  m o r s .  Show  how 
t h i s  ti88 i r w i t h  good instruction. 

Show how the   t ra inee  himself may make use of the "Ohio 
S ta t e   F l igh t  Inventofg'! a s  well as the  instructor .  
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Q. Tryout  and.  Practice  (to  be  carried on outside of c l a s s ) .  

1. 

2. 

3. 

A sample f l igh t ,   cons is t ing  of eight or ten maneuvers from 
Standard  Flight A, will be  devised  under  the Methods Instruc- 
t o r t s   d i r ec t ion  i n  accordance with the  principles of the 
"standard  flight." , ,  

Esch Instructor  Trainee w i l l  se lec t   for  each maneuver  two of 
the  possible  tlerrorsII  listed on the "Ohio S ta te   F l igh t  Inventorgll 
sheet for that maneuver. The "errors" selected  should  be  re- 
ported i n  wri t ing  to   the Methods Instructor  and not mentioned to. 
anyone else.  

The c l a s s  will then be divided  into groups of three:  Trainee 
A, Trainee B,  end Trainee C .  Each group w i l l  go through  the 
following  procedure: 

l 

a. 

b. 

CV 

d. 

e. 

CAUTION. Be cer ta in  that these 
instruct ions are understood. 

Trainee A, acting a s  p i lo t ,  w i l l  pilot  the  plane  through 
the "trial f l ight ,"  making the  predetermined errors a t   t h e  
appropriate  time. (The errors  should  not be  exaggerated 
but performed a s  "naturally11 as possible.) 

Trainee E, accompaqying'the f l i g h t  as  observer, w i l l  assign 
a grade  for  each maneuver on sample sheets of a standard 
Logbook,  making all pert inent   entr ies  and comments. 

With Trainee A as p i l o t  and Trainee B .as  observer,  a 
second f l i g h t  will be made. Trainee A w i l l  make the 

"Flight Inventory,lI  following  the  standard  procedure 
same predetermined  errors.  Trainee B will use  the 

f o r  its use. 

Two f l ights ,   according  to  a similar procedure, w i l l  then 
be made with  Trainee C as  observer and Trainee A as pi lo t .  

If time allows, other  possible  combinations.can be  used, 
as followsr 

_ _  

B as p i lo t ,  C as observer 
B as p i lo t ,  A as observer 
C as pilot., A as observer 
C as p i lo t ,  B as observer 
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4. The Logbods entries  and  Flight  Inventories'will be turned  in 
t o  the Methods Inatructor., properly identified  as  to  Pilot 
and Observer. 

Make a brief sunm(~uy of 
t h e  topics  discussed dur- 
ing this hour. 

CAUTION. The data from thebe  flights 
w i l l  be used in  the  Sixth  Hour  of  this 

have  not  been  completed by this  time 
lesson. If the  experimental  flights 

begin  Unit Lesson Plan  IX in  place of 
the  Sixth Hour and come  back  to  it 
when  all  Instructor-Trainees have com- 
plete  data. 

~ ~ ~~ 



I f   t h e r e  has been  an  extended lapse of 
time between the  fourth and f i f t h  hours 
of this lesson  present a b r i e f   s m a r y  
of the  topics  discussed  during  the  last  
hour. 

I V  ~ PRESENTATION $JIG DZMONCTRBTIOM (Continued) . 



3. Denanet-Fation of Woticp Photograph,  Reel 2. 
2 

-8 .  Pass a t  t o   t h e  class FA Description of Blotion Photograph 

Fl ight  Test;! Reel 2. 
0% pod and bad pirforwance 011 selected maneuvers from a 

b; h'esent Red 2, which contains two f l i gh t s ;  the first 
mpresent iag a good performance on Q e  selected laanew'rers, 
and the second representing a poor parformance. A f t e r  the  
film has been run, ask  the  class ta consider which of the 
performance Uas the  better of the two and w h r .  

- 

4.; Re-run the film and make specific  observations on sample 
maneuvers; (Methods Instructor  -- see comments on Demonstration 
Film I.) .Point oat the d i f f i cu l ty  of  observing  items  dur- 
ing one viewing and the  differences betweein individuals  in  the 
cLeBs as tu  the  observations  they  reported. 

T:i Values of photographic  records of p i l o t  performance. 

1. Perrnit.viewing and re-viewing until a l l  possible  observations 
are  sade. 

2. A t ra inee 's   errors  can be  pointed out t o ~ h i m  on the ground when 
he is not  distract6d by other  duties. 

3. Rore than one person can obseme the  per formnce   a t   the  same 
time. 

4. An instructor  can check h i s  o m  accuracy in observhg  t ra inee  
performance. 

5.~ Instructors  can  check t h e i r  E f lying  habi ts   to   insure   thet  
they a r e  demonstrating  mneuvers  properly. 

6.. Use of these  instruments is lirnitd-by their cost,  time  necessary 
 to process  the  films,  necessity for ?photographic plane," etc .  

U. Graphic  recording of p i l o t  performance. 

1. Refer t o  t h e  following  photographs and descriptions  in  the 
Reference  Materials (in the  Notebook): 

a. The R. S . Ride  Recorder and Smple Records. 

b. The Wiez Flight  Analyzer. 

c:~ Thii Blight Recorder and Sample Recorda. 



3. Evaluation  of  graphic  records  of  performance. 

ai Same general  advantages  as  photographic  records. 

b. Leis costly  than  film. 

c. Harder  to analyze since  records  are  in  different  form  from  that 
o r d i n a r i l y  observed. 

. ,  
.~ . .  . ,6 

d. Recording limited  to a few  aspects  of  trainee's  performance. 

e.  Maintenance  of  this  apparatus  is  difficult. 

V.. Present a brief  disc,uskion  of  the  status of these  techniqueb. 

1. As yet,  the  photographic  and  graphic  methods  of  recording  and  analyzing ~ 

fltght  performance  (discussed  in  previous  sessions) are  not  available 
or practical  for  every-dsg  use.  Analysis  of  trainee  performance  still 
is  dependent  upon  direct  observation during flight. In the  meantime, 
Ymch  methods are available  for  research poposcs and  field  try-out  as 
instructional  and  fright  evaluation  aids. 

2. The  immediate  problem$  of  instructors  is  to  improve  their own observa- 
tion,  utilizing  all  possible  aids. 

the  topics  discussed  dur- 
. .  



09 th i s   l esson   premnt  a brief s- 
of  the^ topics discussed during t h e  last 
blir. 

.~ ~ 

bave not completed the,ir  experimental ' 
f l i g h t s  as called for in the Fourth 
H'&r of this lessan.,  begin  presenting 
U d t  L1eS60n Plan IX at t h i a  time. 

W~. Coaprison of L o S O q k  and Rlirrkt ~ Jnventow  Observatfons: On, the 
his o f ~ c l a a s  comments and data qbtained  during  the  Pprkctice 
fl ights,p  the Log Book QIU~ Fzight  Inventory methods of observa- 
ti& should be discussed and evaluated, and the  following  differ- 
ences eniphasised: 

1'- Observatioh of intent ional   errors .  

a- Tabulate the data from the  "Practice  plight* ' experiment 
using  the "Recod SheeCa"  providecP. 

bi. TCeat each naneWer aeuapetely~, and detemine w h a t  per- 
centage of the t o t a l  number of intent ional  errors made 
by your t ra inees   during  their   "pract ice   f l ights"  were 
recorded i n  (1)  the bogbook o b s m a t i o n e ,  and (2 )  the  
F l igh t  Invent- checka, respectively. 

,--For -Ne: If you have a c lass  of 30 trainees,  each 
man should have  completed two f l i gh t s ,  makYng the same 

Thus there  woad be €0 intentional  error6 made i n  a 
two , i n t e n t i d  errors in each maneuver of each f l i g h t ;  

single lnaneuler during f l i g h t s  i n  which the -observers 
used  the W .T.$. Logbook, and the  sane 60 intentional 
errors would be ria& during  the  f l ights  i n  which the 
observers  used  the  Flight  Inventom. 

- 

- 

c-: Checkhg ths "LogbookR entries against the e r r o m  in- 
tent ional ly  made by t h e . p i l o t  w i l l  reveal how mny of 
 the^ 60 were ''caught" by the  obs'ervers. 

d. Checking the  "Flight Inventory." observations  against 
the  errors   intent ional ly  made w i l l  provide a similar 
comparison. 
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e. Compare  the  efficiency  of  the  two  methods  in  terms  of  the . i 

success  with  which  each  recorded  the  intentional  errors 
made.  (Tabulatfon  of  data  on  three or four  maneuvePs 
should  be  sufficient  for  illustrative  purposes.) ~~ 

Completeness  of  observation:  It  will  undoubtedly  be  possible  to 
contrast  tendency  of  Logbook  entries  to be concentrated  on a 
few  items  with  the FUght Inventory  which  compels  observer  to 
examine many aspects  of  the  performance. 

3. Coniparative  merits  of  the  two  systems for instructional pur- 
poses (as  discussed in Butline  for  Fourth H o w  of  this lesson). 

4. Comparative  merits  of  the  two system for  grading, or raking 
purposes  (as  discussed  in  outline for Fourth Hour of this 
lesson)'. 

V. REVIEW AND CONCLUSION. 

A.  Ac.-te measurement of trdineels progress req-es: 

1. Standardization  of  the  test  situation. 

2. Complete  and  accurate  observation of performance  during  the 
test  situation. 

5. Use  of a gfading or rating  system  with  well-&fined  standards 
and  methods  of  grading. 

B. The  accui-acy  of meawes of  trainee's  progress  can be ifnproved by 
.means of the  following  techniques: 

1. Use of S t a n d A  Flights. 

2. Training  in  the  avoidance  of  common  errors  of  observabion  and 
evaluation. 

3. Use  of  Fright  Inventories  for  analysis  and  scoring  of  pilot 
~ performance . 

4. Use of graphic  and  photographic  methods  (in  research). 



CHECKING  FLIGHT  INSTRUCTOR  PRACTICES 

Udit  LeSS6n  Plan  IX 

I I AIMS OF LESSON 

A. To  stress  the  need  for a periodic  check-up  on  instruction  methods. 

B. To  describe  the  use  of  the  llInstructor's  Self-Audit,! a systematic 
evaluation  of  daily  instruction  practices. 

.~ 

II~.  MATERIALS, 

Reference  materials  (in  notebook) : 

0 "Self-Audit  for  Flight  Instructors." 
0 @.S'd Navy "A Diagnostic Scale for  Rating  Flight  Instructors." 0 "How'm I doin'?!' by M S .  Viteles. 

Suggested  questions  to  be  assigned  prior  to  the  final emination. 

111.  PREPARATION 

A .  RBview  the  above-listed  materials,  and  how  they  are  used. 

IT. PRESENTATION AND DFMONSTRATIOIJ 

A .  Begin  the  hour by presenting  the  need  for a periodic  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. 

a. 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  constant  attention 
-to the  avoidance  of  common errors of  instruction,  must 
become  habitual  with  the  instructor: 

b. Refer  to  the  fact  that a personal  check  on  one's  habits 
has  been  used  to  advantage in industry  under  the  title  of 
the  alSelf-Auditn plan. The  function  of  the  self-audit 
plan  is  to  direct  the m a n i s  attentibn  toward  his own 
work, to  encourage him to  review  his o m  working  practices, 

Use  the forms attached  to  "Howlm I &oin'?Ir  as  illustra- 
and  to  correct  any  faults  which  he  discovers  in  them. 

tive  material. 
c. As  the  instructor  becomes  more  experienced  he  is  likely 

being  aware  of  it.  The  fundamental  idea  behind  the  self- 
to  slip i n t o  some  bad  teaching  habits withmt actually 

audit  procedure  is  that  even  the lpan who  knows liow to.  do 



the job,, and who is  eager t o  do the  job well,- freqaent*~ 
sl ips   in to   care less   o r .neglec t fu l  w~ys of doing it~witk ~~ 1 
out becoming a w e  of the change i n  working habi ts  w h i c h  
has taken -place.  Refer  to  the aaterial on driving an 
automobile, pp. 2-3 of ntlow'm I Doinl?lf  as an illu&ra- ~- 
t ion.  Ask the  class  to  suggest simil&r $l luetrat imis  in 
terms of instruct ion  habi te .  

dd Check-ups are   par t icular ly   necessary  with  the  beghing 
instructor  since he i s  s t i l l  learn ing   to   t each .   I t~can-  
not  be assumed that his  teaching  practices  are  adequate 
s.imply bebause he can f l y .  

e. The beginning  instructor is l ike ly  t o  become  overwhelmed 
with al l   the   nthings  not   to  do and things  , to dof1 and will 
say t o  himself, "If I have to   th ink  of a l l  these  things 
when I teach, I won't  be ab le   to   t each   a t  all'." A sys-' 
tematic check-up will enable him t o  keep the  pr inciples  
in mind -- t o  d e  certain  that   they are s t i l l  being 
applied -- that no bad habi ts  have replaced good  ways of 
teaching. 

B.: Methods of  checking.on  instruction'.practices. ~. , .i .. . 

1. One w a y  t o  check is  by asking   t ra inees   to   ra te   the i r   ins t ruc tors l  'Y-.<: 

~~, .a 
~ . s  

.~ 
I _  

~ 

.~ 
.~ . ~~ ~~. . 

, .~?. 
-. , 

An example i s  the U.S. Navy '?Diagnostic  Scale  for Rating F l ight  
Instructors  ." 
a~. Pass saqle  copies  around to   t he   c l a s s  or~ccipJT separate 

items on the bogrd f o r  demonstratidn  purposes.  Various 
items  should~be chosen f o r   discussion^. (If enough copies 
are made available have 'each member of the  c lass  f i l l  one 
out, r a t ing  an instructor  he had during h i s  training.) 

b. Poin t  out tha t   the   sca le  i s  n o t   f o r   f i e l d   d i s t r i b u t i o n   a t  
t h i s  time and that the Navy is  only  experimenting wi th  i t a  
w e .  

c: Emphasize t h e   f a c t   t h a t  it gives  the  trainee a chance t o  
express h i s  opinions of the  instructor ;  

2. The "Self-Audit for   Fl ight   Instructors l f  is another method of 
. checking on f l i g h t   f n s t h c t i o n   p r a c t i c e s .  

a. Pass  our  copies of the lfSelf-Auditlf t o  members of the 
class .  

b.a Point out how the  flSelf-Audittl form is used. 

(1) Review the  direct ions on  the^ cover  sheet of the 
Welf-Audit!' with  the  class. 



i 

c'. Dfsmes when t o  use the  "Self-Adit.? 

(1) It  should  be  used a t  regular   intervals .  These 

year of instruction. Bring out that the direct ions 
i n t e r v d s  should  be ra ther  frequent f o r  the f i r s t  I. 

suggest that the  instructor  rate  himself on four 
consecutive lessons, since a single  lesson might 
not be representative# 

(2) I t  should  be  used whenever the  instructor  i s  havfng 
- 

trouble  with a par t icu lar  trainee and especially 
i f  a nunber of h i s   t r a inees  seem nweak.11 

d .  Present6for  class  discuesion  the  question: "What good 
will it do t o  f i l l  out  the  WAf-Auditt?"  Bring out the 
following  points: 

(1) The Wslf-AuditF is  i n  r e a l i t y  a brief  review of 
w h a t  they have  been taught in t h i s  course. 

(2) It .grovides a means by which the  instructor  can 
check h a w  closely he is following  prescribed  train- 
ing practices.  

~ _ _  
(5) It -provides  the  begiflning  instructor  with  "how- 

Ledge of h i s  oWn progress.." 

(43 I t ,~provides   the  instructor   with an analysis of his 
specif ic   s t rengths  and  weaknesses. 

(a )  Refer t o  the s to ry  conoarning Ben Franklin, 
who -prepared a List of traits he wanted t o  
develop &d then checked himself a t  the end 

12  t r a i t s  he had picked  out that a f t e r  a 
.of each day. He improved so much on the 

month he had t o  add a 13th  trait -- humil i ty  
- t o  keep  from  becoaing too  satisfied  with 
himself. 



3.  Inviting  the  trainees  to  give  informal  comments  on  instruction ::, 
is  still  another  way  of  checking  on  teaching hbits. 

~.. 
. 
! 

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  against  them  and  that  he  is 
really  interested  in  improving his teaching  practices. ~~ ~~ 

(e) This  method  mustlbe usee 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 hble  to  take  and  evaluate  the 
trainees'  suggestions or criticisms  in  terms  of Pm- 
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- -t 

revealing:  At  the  completion of the  course he gave a party 
instructing  experience  the  following  procedure was  very .. 

for  the  trainees  at  which  he  rigged up a mock..airplane. 
The  instructors  climbed  in  the  back  seat and the  trainees 
were  put in-the front  and  told  to  impersonate  their  instruc- 
tor. 

(1) The  trainees  got a lot  off  their  chests. 

(2) The  instructors  got a lot  of  hints  for  improving 
their  instruction. 

V. EVALUATION AND REVIEW 

A.  Sunmarize  the  main  points  of  the  lesson. 

1. The  need  for a periodic  check-up on instructor  practices. 

2. The  value  of  the  Y3elf-Audit'1  as a check-up  device. 

3. The  value  of  the  tr+inee's  opinion  of  the  instructor. . . .  
.. 

ASSIGN.the  questions  on  the  evaluation 

tor-trainees may use  any  of  the  materials 
o€ the  course.  Point  out  that  instruc- 

in  preparing  their  answers.  Answers 
should  be  handed  in  at  the  beginning  of 
the  final  examination. 



SUMMARY O F  THE COURSE 

U n i t  Lesson Plan X ( F i r s t  Hour) 

I.. AIMS ,OF LESSON 

A. To sunmariae the main topics  in  the  course  as they apply to   the  im-  
.provement  of f l ight   inst ruct ion  pract ices .  

~\ 

B. To discuss the  place of the  f l i gh t   i n s t ruc to r  i n  the w a r  ef for t .  

11.. MATERIALS 

of "25 Opinions on Flight  Inatructionw  for  each member of the 
elass. 

III . PRETARaTION 

A .  Review the Unit Lesson Plans I through I X  and  the  demonstratida 
materials. 

B. Prepare a discuseibn of the  place of t h e   f l i g h t   I n s k c t o r  . i n  the 
war ef for t .  

IF. PRESEMTATION AND DWONSPRBTION 

A. Give the  c lass  t h e  l i s t  of "2s Opinions on Flight  Instruction." 

1. 

2. 

3. 

#eve the   c lass  mark t h e i r  agreement or disagreement  with,  the 
apinions . 
Have the class  compare the  way they marked the list a t  the  
beginning of the  course  with t h e i r  lnarkings at the end of the 
cowse. 

Deternine the items on which the  dpinions of a number of members' 
of the  c lass  changed, and by d i s m s i n g  briefly the poin ts   in  
the c&se bearing on such  changes, introduce  the summary of the 
course,  outlined below. 

B,. Write on the  board  the  following  eleven  "Points t o  Remember in  
Flight  Inetructionll: 

1. Treat the   t ra inees '   d i f f icu l t ies  as learning problems. 

2. Deal with each t ra inee ' s  problems IndividualW. 

3. Keqp the  tminee  interested,  i..e., motivated. .~ 

4. Recogmize the  importance of the  trainees '   physical   f i tness.  

8. Maintain  the  trainees'  emotional  fitness. 
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~ . ~~ . . ~~ 

6. Plan ground  and a i r   i n s t ruc t ion  in advance. Remember the  steps8 
. , ~  

Statement  of Aim, Preparation,  Presentation and Demonstration, 
Try-out and Prkctice, and Review and Evaluation. 

i 

7. Conduct gruund inst ruct ion as an organised  discussion. 

8. Keep instruct ion in air  clear ,  simple, and concise. 

9. Direct  the  trainees,k  learning. 

10. Use a systesatic  procedure f o r  evaluating and grading the > 

trainees! performance. ~~ .~ 

U. Emphasize, in ail instruction,  the  importance  of  developing 
Precision, Judgment, and Ability to Plan Ahead. 

0, Take up  each point   br ief ly ,  and through  class  discussion  bring out 
the material i n  the  course  bearing on each of the  points. 

discussion.   Feel   f ree   to  add other 
points. 

1. Treat the   t ra inees '   d i f f icu l t ies  as learning problems. 

a. Point  out  that   the  characterist ic  shape of the  learning 
curve  indicates that trainees  learn rapidly a t  first, 
ahd that i n  the later stages  the rate of learning grad- 
ually decreases. 

b. Pdint out the importance of recognizing  variations in 
the rate a t  which t ra inees   learn.  

c. Mention the  dangers in tqving  to  teach b o  much too fast. ~. 

d. Stress the  importance of "habit sequences" i n  the  learning 
of complex mmeuvers. 

.. 

2. D e a l  with  each  trainee' s problems individually. 
~ .~ 

a, Bring  out  the  impcrtance of individual  differences in 
bas ic   ab i l i ty ,  background,  and d e s i r e   t o  f Q  in detenninlng . 1, 
the rate a t  which,trainees learn. 

. 

~~ 

b. Point  out the dangers in typing trainees.  

C. Stress  the  value of 'a nPersonal Logbookll in keeping a 
record of each t ra inee 's  problems and progress. 
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3. Keep the  trainee  interested,  i .e.,   motivated. 

5-14-43 

a. Emphasize the  isportxmce of the  instructor 's   developing 
and maintaining  the  trainee18  desire  to  learn  to flr. 

b.  bring^ out  the  necessity of se t t ing   goa ls   for   the   t ra inee  
to   shoot   a t 'dur ing   h i s   t ra in ing ,  and the  importance of 
Raking cer ta in   that   these day-to-day goals are  within the . 
trainee's   reach. 

c. Bring but the  use of praise  and reproof, and the  bowledge 
of  progress as methods of motivating  the  trainee. 

d:. Stress  the  importance of the  instructor 's   endeavoring  to 
see   the   t ra inee ' s  problems  from his point of view. 

4 *  Recognize the importance of the  trainees '   physical   f i tness.  

8.. Point out that teaching a s ick  t ra inee i s  usually a waste 
of t i n e  and t h a t  such  cases  should  be referred t o  a physi- 
c l a n   h d i a t e l y . .  

- 
b. Point out that the t ra inee ' s   f i t nes s  i s  a problem for   the  

b r i e f l y  how t h e  inst ructor  s h d d  handle: 
ins t ruc tors  as well a s   f o r  t h e   f l i g h t  surgeon.  Discuss 

(1) the problem of fatigue,  

(2) the problem  of airsickness,  

(3) the problem of common colds. 

5. Maintain the  trainees '   emotional  f i tness.  

a. Emphasize that  the  instructor  should  recognize muscular 

 relieve it. 
tension i n  the  trainee,   try  to  determine its cause, and 

b. Point  out that the  instructor  should  recognize  the ''danger 
signals1t of emotional strain, and  endeavor t o  determine, 
and to  eliminate,  the  underlying  causes. 

e. Emphasize the   f ac t   t ha t   t he   t r a inee  should  be  prepared f o r  
all s i tua t ions   t o  which he  might  be  expected t o   r e a c t  
emotionally, e.g., f i r s t   f l i . g h t ,  f irst  solo flight, f l i g h t  
test, sirmlated emergencies, e tc .  

Make a brief  sununary of the 
topics  discussed  during  this 



Unit Lesson Plan X (Second Hour) 

If there  has been an extended lapse of 
t h e  between the f i rs t  and second  hours 
of this lesson  present a br ief  summary 

hour. 
of the  topics  discussed  during  the last 

I V .  PRESENTATION AND DEMONSTRBTION (Continued) 

0. (Continued) 

E. Plan ground  and air ins t ruc t ion  in advance. 

a. Formla te   spec i f ica l ly   the  aim of .each l e s s 0 4  in terms 
of requirements of maneuvers, their   re la t ionship  with 
other maneuvers, etc. 

b, Prepare  specif ic   out l ines   for  use in ins t ruc t ing   in  
various nraneuvers which  should be a l te red  only t o  meet 
the  needs of specif ic   t ra inees .  Follow  the  outline: 
Statement of Aim, Preparation,  Presentation and Dernonstra- . 
t ion,  Try-out and Practice,  and Review and Evaluation. 

c- Give all instruction  possible  duriig ground discussions. 

7. Conduct ground ins t ruc t ion   as  an organized  discussion. 

a. Mention the  use of the .nFundamentals  of F l igh t  Maneuvers" 
a s  an aid in ground instruction. 

8. Keep instruct ion in air   c lear ,   s imple,  and concise. 

a. Mention the  use of VPatterfl a s  an out l ine   for   ins t ruc t ion  
i n  the  ail-. 

9. Direct  the  traineest   learning. 

a. Contrast  &ectad  learning  withundirected  practice. 

b. Bring  out  the  value of the "Flight Inventoryn and the 
"P.wsonal Logbookn in directed  learning. 

ML Use a systematic  procedure  for  evaluating and grading  the 
trainees'  perf  omance. 

a. Bring  out  the  use o f  the "Flight In.structor*s Recom- 
mendation"  form. 

b.  Show the  value of an organized  system  of  observation 
and notation  exemplified by the  Whio  S ta t e   F l igh t  
Inventory .fl 



c.   Stress  the  necessity  of an organized and consistent method 
of assigning grades in the .W.T.S. lggbook. 

U.. Jhphss i~e ,  in  all i n s h e t i o n ,  the jmpor&ce of developing 
Precision, Judument,  and Ability to   P lan  Ahead. 

a. Point  out that these are absolute   requis i tes  for the  
-mil i tary flyer. 

\ 

br  Bring  out that a l l  of the teaching  techniques  discussed 
in this course cam be used i n   I n s t i l l i n g  these habi ts  
into  t ra inees .  - 

Diecuss f a r the r  needs i n  the improvement of flight instruction. 
Show the islportance of research in such improvement. 

1; Point out how studies  by the C .A.A. have improved instruct ion.  

a. By organizing the f l i g h t  coursea  logically in regard t o  
se lec t ion  of maneuvers for the  wrious courses, t h e h  
order of presentation,  etc.  

b i  By the standardization of ground school courses and 
examinations. 

c. By t he   i n s t i t u t ing  of standardization  centers for C 
inspectors. 

2 0  Point  out how research by the C d t t e e  on Selection and Train- 
ing of A i rc ra f t   P i lo t s  has been  naed in this course. 

a. The need for the  eourse was indicated by the  recording o l  
~ a c t a a l   f l i g h t   i n s t r u c t i o n  in  the   a i r .  

b b  Much of the material on evaluation,  prevention of air 

a C h  research.. 
sickness, met ing   t he  problem of tension,  etc,, cawe from 

8. B r i a g  out that whenever applicable,   the reaults of research in 
t ra in ing  methods in indwtrg were incorporated in the  present 
course. 

4. Bring out how the  class,  as ins t ruc tors  in the field., can help 
i n  planning future research. 

a. Point oat  that the  questions in the  "25 Opinions on F l igh t  
Instruction" on which there  wag marked disagreement among 
members of the c h s  represent areas in which further re- 
search  should be d b e .  

b. Emphasize that members of your c la s s  can aid  future   re-  
search by submitt ing  their  problems t o  $he proper W.T .S. 



. 

officials, or to  the  offices  of the Committee on 
Selection  and  Training  of  Aircraft  Pilots. 

5. Point  out  that  the  course  in  instructional  methods  will  con- 
tinually  be  revised  in  light  of new research  results,  and in 
light  of suggestions from  instructors in the  field. 

E. Discuss  briefly  the  contribution  of  the  flight  instructor  to  the 
, 

w a r  effort. . 
. .  . 

1. Present the qualifiuationa  of  the  good  instructor. ~~ 

a. He must  thoroughly  understand his subject  matter, and be 
able  to  present  it in terms  the  trainee  can  understand. 

bd He mst c m d  the  confidence  and  respect  of  the  trainee. 

c(- He must  have  as his' goal  not  just  pushing his trainees 

trainee ky  bringing  him up to  the'highest  level  of per- 
through  the  course,  but  getting  the  uost  out  of  every 

f ormance  possible. 

2. Point  out  that  these  qualifications  demand  men  who  will make 
flight  instruction a profession;  and  not  just a job. 

e. Emphasize  that  the man who  is  not  interested in instruc- 
tion  probably will not meet these  qualifications. 

b+ Point  out  that  viewing  flight  instruction only as a "job 
.' for  the-duration"  detrimentally  affects t h e  quality  of 
flight  instruction. 

3 Remind  the  group of the  responsibility  which  rests on the 
shoulders  of  the  flight  instructor. 

a. Point  out  that  the  trainee's  basic  training in fundamentals 
of  flight  performance,  and in precision, safety,  and plan- 
ning,  greatly  influences  his  later  training in advanced  and 
operational  courses. 

b. Emphasize  that  efficient  training  in  early  courses  can 

when  the  trainee  gets  into  actual  combat. 
sometimes mein the  difference  between  success or failure 

c. Stress the  fact  that  good  instructors  are  contributing 
more to  the  successful  outcome  of  the war k y  training 
thousands  of & pilots  than if they were  actually in 
combat  themselves. 



BppEADIX A 

Bibliography and Sources of Reference 
Materials in the Instructor's M a n u a l .  



LIST OF REFEREBCE HATERIAL INCLUDED I N  
INSTRUCTOR'S NOTEBOOK 

(The source of t he  material, or off ice  where copies..ay 
be  obtained, i s  indicated  following  the  reference. Where 
c red i t  is not otherwise  given,  the material hae been 
prepared by the authors.) 

.~ 

Analysis of eye fixations  and patterns of eye movements 

Bromer, J. Washington, D.C.: C.A.A. Division of 
in landing a Piper Cub J-3 aimlane. Tiffen, J . & 

Research, Report No. lob 1943 , (abs t rac t ) .  

*C.A.A.4.R.C. Piper Cub Instrument Panel,  Photograph of 
(From Viteles, US., Thompson, A.S ., & Ewar t ,  E.S. & 

Washington. D.C.: N.R.C. Committee on Selection and 
analysis of photonaahic records of p i l o t  performance. 

Training oi Aircraf t   P i lo t s .  January 1943.) 

Ward-sorting  experiment,  procedures  for 

Charts   to  be  used a8 a ids  in lesson  plans 

Bul le t in  823. W a s W t o n .  D .C .: U .S . Government 
(From Civi l  Pilot  Training M a n u a l .  Civil Aeronautics 

Pr int ing  Off ice ,  19395 Figs.  41, 43, 45, 46,, 49,50, 
51, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 65, 64, 
65, 66,  67,  68, 69, 70, 71,  72, 73, 74,  75, 76, 70, 
79, 80, 81, 82, 03, 84, 65, 86.) 

*Description and analysis of  motion  photog~'aphs of 360' 
s teep turn, Reel 1. 

*Description o f  motion photograms of good and bad perfor lb  
apae on selected maneuvers from a f l i g h t  test, Reel 2. 

Diagnostic scale f o r  ra t ing  f l i gh t   i n s t ruc to r s .  
(U.S. Naw. Aviation  Psycholorn  Section. Bureau of 

I1 

VI11 . 
I11 . 

V I 1  

I I~ 

VI11 
i 

I X  

*Ear* f l ight   inventory,  sample  of 
(From Edgerton, H.A. & Walker, R. Y .  Criteria of f l i g h t  
cmetence.   Mshington,  D.C . a  N.R.C. Committee on 
Select ion and Training of AFrcraft   Pilots.  September 
1940 -) V I I I  

.~ 

. ~~ 

* Denotes that the  aateriel  i s  (111 f i l e  in, or is avai lable  from, the   o f f ice  of 
the  Chairman, Cornittee on Selection and T r a i n i n g  of Aircraft P i lo t s .  



*Flight  instruction  plan  and trainee evaluation,  instructor- 
trainee  outlines  of 

Flight  inatructorts  reconmendation, o r  Pilot  flight  test 
report; Form ACA,  342  A.  Washington, D. C.: Department 

Service, 1943. 
of Comrce, Civil  Aeronautics  Authority W a r  Training 

Flight  instructor's  vocabulary, the 
(From E.E. Kelly,  The  ~flicht  instructor! 8 vocabulary. 
Washington,  D. C.: C.A.A. Division of Research,  Report 
No. 20, August  1943.) 

*Flight  recorder,  photograph  of 

nology, under a @ant-in-aid by the  Committee on Selec- 
(Recorder developed  at  Aassachnsetts  Institute  of  Tech- 

tion  and  Training  of  Aircraft  Pilots.) 

Vriei flight analyzer, photograph of 

on Selection  and  Training  of  Aircraft  Pilots.) 
(Inetruaent  employed in several studie's of  the  Committee 

Fundamentals of elementarg~~flQht maneuvers. 

U S .  Government  Printing  Office,  1943. 
Civil  Aeronautics  Bulletin No. 32, Washington,  D-C.:  The 

for  Civilian  Pilot Training ( 
(Adapted  from:  Fundamentals of basic  flight maneuvers 

Supple-  student 
material).  (1st  ea.)  Washinaton.  D.C.:  C.A.A. Division 
of  Research,  .1942 .) . 

Fumdamentals of  secondary flight  maneuvers  for  Civilian  Pilot 

- .  

Training  (Maneuver  sheets).  (2nd  ed.)  Washington, D.C.: 
C.A.A. Division  of  Research,  1943.  (Draft  version, un- 
released .) 

General principles of learning. 
(From The ~sycholom of learninn in relation  to  flight 

and  Training of AircPaft  Pilots.  Washington, D.C.; 
inetruction.  Prepared by N.R.C. Committee on Selection 

C.A.A. Division of! Research,  Report No. 16, June 1943.) 

*"Howtrn I doin' ?n 
(From an addreas delivered  at  the  Operations  Section  of 
the  Pennsylvania  Electric  Association,  Johnstown, Pa., 
April  24, 1940, by M- S. Viteles.) 

*Instructor!s personal logbook  for  each trainee, sample d 

Uni t  Lesson 
Plan 

VI1 

VI11 

I~ 

VI11 

VI11 

I* 11, & VI1 

I1 

II., I11 , & v 

Ix 

VI1 & VIII 

m s  material , is. on file in, o r  is  available from, the  dffice of the chairman, 
Connittee on Selection  and  Training  of  Aircraft  Pilots. 



*"Introductory remarks" by MS. Viteles  a t  opening. session of 
I n s t i t u t e  a t  Minneapolis, Minnesota. 

 introspective reports on l e i m i n g   t o   p i l o t  an Aeronca  Chief 
plane. 

(Excerpts from these reports appear in: Viteles,  M S .  
& Thompson, A.S. 
photoma& i n  the  analysis of aircraft p i l o t  perform- -. Washington, DX.: C.A.A. Division of Rese&ch,, 
Report No. 15, M a y  1945.) 

Job  instruction, a manual fop shop suuervisors and inetructors.  
Washington, D.C . I  W a r  Production Board. (For sale by Super- 
intendent of Documents, Washington, D.C.) 

m o t i o n  photographs of good and bad performance on selected 
maneuvers from a f l i g h t   t e s t ,  Reel 2, description of 

25 opinions on f l igh t   hStNCt iOn.  
(From IJ .S . Navy Opinions on F l igh t  Instruction.. Washing- 
ton, D.  C.: U S .  Navy, Aviation Psychology Section, 
Bureau of Medicine and Surgery.) 

Phonograph recorda.  (See  "Transcripts .") 

A prelim$nery studs of certain  predictors of success i n  C i v i l i a n  
P i l o t  lkaining. Kelly, E.L. & Ewart, E.S. Washington, D.C.8 
G.A.A. Division of Research,  Report No. 7, December 1942 
(abstract) .  

*Record sheet   for   analysis  of practice  f l ight  observations.  

*Sample s t h t  coanents. 
(From an investigation of f l igh t   ins t ruc t ion  conducted by 
E. L. Kelly a t  Purdue University,  Lafayette, Indiana, under 

Aircraf t   Pi lots . )  
the  auspices of the Committee on Selection and Training of 

*Scale  fox  rating  pilot  competency. 
(Prom Kelly, E.L. The develoument of "A scale  for rating 

Research,  Report No. 18, July 1943.) 
Pi lot  comuetencx.n Washington, D.C.: C.A.A. Division of 

*Self-audit   for  f l ight  instructors.  

V I 1 1  
~ 

* This  material i s  on f i l e  in, or is available from, the  office of the  
Chairman, Conunittee on Selection and Training of Aircraf t   Pi lots .  

. - . 
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Plan 
%Sequence. of maneuver8 for final check f l i$ht ,  88Fnple dia- of 

(Prepared i n  the  course of r e s e a r c h   c d u c t e d  by Ma. 
Biteles and A.S. Thonpeon a t  the Unirersi% of P e n n q l d a ,  
under the  auspices of the  Comudttee & Selection and Trtdn- 
ing of B i r d 6  Pfiote.) 

Werv i s  r e m h e r ,  photograph and description of 

+9kn&&d ~Chsck flight procedlllwe. 
(Frum Viteles, M.S. & Thompson, A.S. The use of standard 
fl igh-b. 'and motion  ahotoarapbx in  the anals~is of aircraft 
f l d t  Qerb?umce. Washington, D.C.: C.A.A. Division of 
Research, Report No. 15, May 1943. Aleo isaned as m- 
ard check fU&t mocedures. Washington, D.C.: C .A.A. 
Division of Research, Bulletin No. 1.) 

S t o r y  behlnd. the PATTER, The 

Vattar' and of nFundamentds of Baeic   Fl ight  Mansav6xsn 
(Prom Kelly, E.L. & Errart, B.S. The effectiveness of 

as traininp, aids. Washington,~D.C.: C.A.B. Division of 
Research,  Report No. 6, December 1942.) 

Study of v i d  depth  perception in   av ia t ion  by C. Pfaffman. 
Published as a supplement t o  T i f f i n ,  J.  & Brmer, J . ~ ~  Analssis 

Piper Cub J-3 airplane.  Washington, D. C .: C .A.A. Division of 
of eye fixations and patterns of eye movements in landin,? a 

Research, Report No. u), February 1943. 

m g e e t e d  questions to be  assigned pr ior  t o  the   f inal   examhat ion.  

Wuggeeted questions for final exambation. 

inuh.anscript of Phonograph Record 1, Selections A and B. 

+uh.anscript of Phonograph Record 2, Selection A .  

+PPFanscript of Phonograph  Record 2, Selection B. 

mh.anscr ip t  of Phonograph Record 3, Selection A. 

**"PFmscript of Phonograph Record 3, Selection B. 

m a n s c r i p t s  of Phonograph  Records 4, 5, 6, and 7. 

VXII 

I1 

VI & VI11 

I & VI1 

I1 

IX 

X 

I 

I1 

v 
111 

V 

VI1 

, .  

i r  

* 

Thie material is on file in, or is available from, the  office of the C h a i r -  
man, C o d t t e e  on Selection and Training of A i r c r a f t  Pilob. 

Transcripts are  of phonograph records  included in the Inetructorfs K i t  and 
used for  demonstration purposes. 
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APPEXDIX B 

BibliograpQ and Sources of Materials 

Materials Called for in the Course. 
in the Instructor's  Kit and of Other 
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CONTENTS OF INSTRUCTOR'S KIT 

(Supplementary Materid) 

How to   prevent  a i r  sickness.. 
Van de Water, W., in cooperation  with Wendt, G. R. 
Washington, D. C .: C i v i l  Aeronautics  Adninistration 
Division of  Research,  October 1942. 

Wan- for  administration of the "Ohio S ta te   F l igh t  
Inventoq.n (1st ed.) Washingtop, D. C'.: Civil 
Aeronautic8  Administration  Division of Research, 
March 1943. 

(Draft  version,  nnreleased.) 

Wate r ids   fo r   ca rd   so r t ing  experiment. 
(Cards and graph  paper.) 

*Motion photographs  of 360' steep  turns,  Reel 1. 

Wotion  photographs of good and bad performances on 
selected maneuver8 from a f l i g h t   t e s t ,   R e e l  2. 

Mhio  State   Fl ight   Inventory.  

R h i ~  Sta t e   F l igh t  Inventory." 
(Reproduced in  Manual for administration of  the 

*Phonograph Record 2, Selection A. 
*Phonograph Record 1, Selections A and B.  

*Phonograph Record 2, Selection B . 
%Phonograph Record 3, Selection A.  

*Phonograph Records 4, 5, 6, and 7. 
+#Phonograph Record 3, Selection B .  

Unit  Lesson 
Plan 

VI 

I11 

I1 

V I 1 1  

I 
I1 

V 
I11 

V 
VI1 

* Denotes that   mater ia l  is on f i l e  in, or can  be obtained from, the   o f f ice  of 
the Chairman, Committee on Selection and T r a i n h g  of Ai rcraf t   P i lo t s .  

+R Phonograph  Records 1, 2,  and 3 were taken  from  recordings of f l ight   inst ruc-  

by E. L. Kelly, under the  auspices of the Committee on Selection and Train- 
t ion made i n  the  course of a research   pro jec t   a t  Purdue University,  directed 

ing of Aircraf t   Pi lots .  Records 4, 5, 6, and 7 were preparedby  the staff 
appointed by the  Chairman, Committee on Selection and Tr@ining of Ai rcraf t  
P i lo t s .  



Unit Lesson 
Plan 

C i v i l   P i l o t  Trainnlna Manual 
(2nd ed.) (Civil  Aeronautic6 Bulletin #23) 
Washington, D. C.I United S ta t e s  Government 
Printing  Office,  1941. 

set-up of rudder and s t ick  'controls. 
(Provided by the ground-school  course  contractor.) 

F i t  t o  F l y  
Grow, M. & Amstrong, H.  G. New York: Appleton 
Century,  1941, pp. 327-331. 

Fr ight   Ins t ruc tor l s  W d  
(Civil Aeronautics  Bulletin 85. f i rs t  edit ion.  
June  1939, third edition, SeptLmber 1941. Waihington, 
D.C.: Unitad S ta t e s  Government Printing  Office,  
194l.) 

(J939  edition)  (Optional) . 
Madel airplane with movable aontrols. 

+Lantern s l i des  of Figs. 45, 46, C.A.B. #23. 

(provided by ground-school  course  contractor.) I 

WUtline of course of f l i gh t   t r a in ing  in C.A.B . #5. 

Pa t t e r  for elenentazy fli&t maneuvers. 
(Civil   Aeronautics  Bulletin #3l) Washinnton. D. C.: 
United S ta t e s  Goverrmnent Printing  Office,  1643. 

k%&%?reviseddl. or Form ACA 1190. 
Washington, D. C . t  The United S ta t e s  Government 
Printing  Office,  1942. 

. _  

VI1 and VIZI 

VI1 

VI 

VI,  VI1 and VI11 

VI1 

VI1 

VI1 

I and VI1 

* Denotes that the naterial Aa on f i l e  in, or is avai lable  from, the   o f f ice  
'of the Chairman, Committee on Selection and Training of A i r c r a f t  Pilots. 
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Materials  for U n i t  Leeson Plan I 

mDUCTOFE REMBRp;s 

bs 

Chairnan, National Research 
Morris S .  Viteles 

Council CoPlnittee on Selection 
and Training of Aircraft  Pilots 

i 

Selection and Training  of A i r c r a f t  Pi lots  delivered before the  W a r  
Training  Service  Institute on Training Methods in Minneapolis, Minne- 
sota,  April 1943. 

Reprint  of opening remarks by t h e  Chairman of the Committee on 
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INTRODUCTORY RXMAFXS 

Morris S. Viteles  
bs 

This is an interesting  experience for me. I am rentjnded of a t r i p  I 
took  about  twenty-fiA  years ago. I was s t i l l  a y m g  graduate  $student a t  
the  University of Pennaglvenia, when I had the good fo r tune   t o  meet a man whe 

delphia, and who had become involved  with  the  rehabilitation of w a r  veterans. 
a t  that time was Dean of the  School of Engineering of Drexel In s t i t u t e ,  Phila- 

After-. the last  World W a r  there  was established a Veteran’s Bureau  which  took 
hold of disabled men who  came back  from  France and t r i e d   t o  f i t  new careers 
f o r  them. He had been  working in that, and I had done a l i t t l e  work for him. 
Shor t ly   a f te r  we met, he became Director  of  Education  for The Milwaukee Elec- 
t r i c  Railway and Light Conqxqy, and invi ted me t o  come out   to  Milwaukee t o  
apply some of the  psychological  techniques  that had been worked out fo r  use 
in the  industry t o  the  personnel of the Milwiiukee Elec t r ic  Railway  and Light 

.. -~ 

Cospany. 

My f k s t  job  there was t o  develop a method for   se lec t ing  competent ’ 

s t ree tcar  motormen and improving methods of t ra in ing  new men. I s ta r ted  
that   job by taking an apprenticeship  as a motorman. T h a t  was the  beginning 
of many years  of experience  with~these problems of t ra in ing   indus t r ia l  
personnel. 

the things that were happening. The way they ran that  course was t o  t a k e  
I am remhded  that ,   as I took that  course,  I was &zed a t  some of 

gn apprentice, send him  down t o  one of the  old  barns where they had f i t t e d  
up an old trolley car   with  t rol ley equipment so that he could  learn  some 
thing  about  the equipment, &ow 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 
h i .   i n   t he  car. T h a t  was h i s  reward, sixteen cents a day for t ra ining  these 
students. 

I remember the  f i rs t  man with whom I went received me in somewhat t h i s  
fashion: Re said,  “Huh, another one of youse w s l  I have t o  worry  all day 
because you might  be.  running this car and have an  accident, and maybe 1’11 get  
f i r e d  because you had an accident.” T h a t  was actual ly  my reception on the  car. 

a while,  and he  showed me  how he handled the  controls, how he  handled the brakes, 
and how he  handled  the l i t t l e   l e v e r   t h a t  opened the  door, and I watched h h  
for three or four  hours. Then we came t o  a quiet  time of the day  and a quie t  
s t r e t ch  of t h e  road, and he said, “ow, you try it,” and I t r i e d  it. I t r i e d  

I could just see that he was ready t o  grab that control  handle aiy  time I did 
it f o r  a period of about two hours with this nb%n hovering wer my shoulders. 

Well, we started  off .  W h a t  happened was I stood  alongside of h i m  f o r  
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something t h a t  looked wrong, and  he bawled me out  for  approximat+y  the whole 

q, and I didnyt do it that w a y  during  those two hours. Then the busy period 
two hours  because I wasn't  doing  the  job  right. He wanted it done a cer ta in  

came up and he  took  over  the  car, and t h a t  was the end of mlp ins t ruc t ion   for  
that day. 

The next day I reported a t   f i v e  in the morning  and was sent  out  with 
auother motorman on another  streetcar,  and we followed appr0xiuatd.y  the 

I had received from the f i rs t  man. I stood  looking a t  h i m  for   about  three or 
same procedure. I had appradmately  the w e  pleasant welcome greeting that 

f'bw hours,  and finally mas given  the  car +A handle. I took t h e  control ler  and 
started notching it u p   t o  make it start, and immediately he threw  up h i s  hands 
and said, " T h a t  i s n ' t   t h e  way you handle  the  controller. You a r e  nmving it 
t b o  elowly. 9ou don't want t o  move it 1, 2, 3, 4, 5, 6; what you want to do 

eight notches in that eontrol ler  as I remember.  Then we caine t o  a corner and 
is  t o  move it 1, 2, 3, 4, wait a f rac t ion  of a second, 5, 6, 7, 8." There were 

I star ted  to   brake  the car. 

the lever  slowly  over t o  the  r ight ,   then  to   br ing it back to   neu t r a l   pos i t i on  
and just hold it. I d id   tha t  very carefully.  But  the second motorman said, 
"Tha t  i sn ' t  the way to   s top   the   car .  Y o u  will j u s t  jerk the  passengers  out 
of   the i r  seats.!' In those days they were a l i t t l e  worried  about  jerking 
the  passengers out  of  their   seats,  but they have changed a l o t   s ince .  "Now, 
wkst you want t o  do is t o  take two shor t   b i tes  of air  then re lease a l i t t l e  
b i t ,  and your car w i l l  cowe t o  a nice, smooth stop." So throughout  that day 
I practiced  very  carefully 1, 2, 3, 4, stop, 5 ,  6, 7, 8, stop, and when we 
came to   t he  corner bi te ,   b i te ,   re lease .  T h i s  I d i d   p r e t Q  well by the end 
of the day. 

The first motorman  had to ld  me t o   t ake  a long   b i t s  of a i r  by moving 

The t h i r d  day came along, and I was sent  out with  mother motorman, 
and t h a t  motoman, I assure you, had ideas on how t o  run a car t h a t  were 
en t i r e ly   d i f f e ren t  from those of the  f irst  two men- T h i s  continued  for a 
period of fourteen d a y s ,  because a .an spent  fourteen  days in learning how 
to b e r a t e  one of these s t ree tcars ,  and he spent it with  fourteen  different 
men, the  notion  being that simultaneously he would learn how t o  run the  car  
and learn the d i f f e ren t  routes of t h e  c i t y  so that he  could be  assigned t o  
auy one of these  routes* But every one of  these motormen had a l i t t l e   t r i c k ,  

nulearned what he had learned  the day before and s ta r ted  on an e n t h e l y  new 
s m e  individual  pecnliari tg in operating that car, and  every  dag the  apprentice 

nethad of operation. 

Well, that's the way men were being  trained twentg-five  years ago in 
hdustry. The Milwaukee E lec t r i c  Railway and Light Company wasn't a q  dif-  
f e ren t  from other companies; they were all doing it the same uay. There was 
no system, ne organization, and no attempt had been made, f o r  example, in the 
transportation  induetry,   to  f ind  out  the  best  method of operation,  the  best  
method of picking up speed quickly and the  best  way of stopping  the c a r  so t h a t  
the passengers woauLdn! t be  jerked  out of the i r   sea ts .  You be  intarsated 
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t o  know that as a result of that   analysis  the  industry made an  imrest@tion, 
and arrived a t  a standard method of operating a s t r ee t ca r  which i# more or . 
l e s s  uniform throughout  the country. 

found that   teaching a man how t o  do a job  involved more than merely preaentdag 
A t  the  same time  transportation companies and other  industrial  concerns 

the  correct method of work. In analyzing  the  si tuation  they  discovered  that  
there  are good ways of  teaching and poor ways of teaching. As a ~ r e s d l t ,  d v  
i n g t h e  past twenty-five years  the transportation and other  indudtries have ,I 
designed improved t ra in ing  progrm!a t o   t each   t he i r  good supervisors how t o  
teach  other men. T h e y  have fonnd men who are darn good supemisvrs, who 
could  handle men, t o  whom they gave the r e s v i b i l i t y   f o r  teaching men, bat. 
who couldn't  do a good job largely because  they werenl t acquaint&  with some 
of  these  Wricksn  with  respect  to  teaching  that  have been worked out 88 the 
resul t   of   research in t h e   f i e l d  of education and in industry. 

To show  how marked these  developments have  been I need only refer t o  
the  Training  Within Industry program of the W a r  Manpower Coaaission. Have 
aqy of you heard  about t h i s?  Well, when we went into t h i s  w a r  there was s s t ~  
up  veiy  quickly, in what was formerly  the^ W a r    production Board and w h a t  is now 
the W a r  Manpower Commission, a job-training-in-industry program through which 
courses in job-training methods are  being  given  to  hundreds of thousands of 
supervisors  throughout  the  country. They a re  going in to   indus t r ia l   p lan ts  
and giving  the supervisors a short ,   intensive  training  course on teaching 
methods, because  they know that msqy men  who a re  good supervisors have not  
had the  opportunity  to  get  acquainted  with  these  better  teaching  techniques 
that have  been applied v e q  widely in  the more progressive  industrial   planta 
18 t h i s  country. 

In a sense, that is w h a t  we are  attempting  to do i n  t h i s  course. We 
are  recognizing that throughout  the  country  there  are a l o t  of men engaged in 

pilots .  Each has learned, and very  frequently he has learned  the hard way. 
ins t ruc t ing   p i lo t s .  They, themselves,  every one of those men,, are good 

A large  proportion of  them, I am convinced, have a very  sincere and honest 
i n t e r e s t  in teaching  other  pilots i n  the   best   possible  way, but many of then 
are handicapped by t he   f ac t  that in sp i t e   o f   t he i r   i n t e re s t  in teaching 
p i l a t s - a n d  it is their d e s i r e   t o  do a,bang-up job-nobody has taken  the 
t r o u b l e   t o   t e l l  them a l i t t l e  something  about  teaching methods, and t o  bring 
them in touch  with  the  latest   developents  with  respect  to  training  pilots 

mittee and by other groups. 
that have grown otit of some of the  research that has  been done by our com- 

NQW, I th ink   tha t  you fellows are taking upon yourselves a tremendous 
responsibi l i ty .  I think, in a sense, you might be appalled by w h a t  is h a p  

well  revolutionize some of the methods t h a t  are being Used in t r a in ing   p i lo t s  
pening in  this room today. Here you are ,  a group of seven men,  who may very 

today. If the material that we give you, if the  ideas   that  we discusa  with 



y w  during this ten-day course do ang good, you will revolutionize  to some 
extant the pogran of p i l o t  instruction in tkis couatry. 

Now, we think thls cowse is  good, but we are biased. Horeover, some 
of us haven't had that direct  experience in t r a in ing   p i lo t s  which you men have hed. What we h o p  you a re  going t o  do, in addi t ion ' to   learning~soaething  about  
t he   be t t e r  methods of  instruction as we understand them, is t o ~ t e l l  us h o w  t o  
ikiprove on 88118 of the i k  that we give you, Bo that we can r e v i s e  this in- 
struction material and put in t i  It the benefi t  of your long years of exgerience 
% inetruct lng men. If we don*t cole out of ~ ' thie  course with sons changes i n  
these  Ideas that we put doma on paper 88 the- result e? theee  discnseions  here, 
I khink we shall have lost a tFsrrndona lot. 

,.~ 

, YOU men have h d  d i r e c t  .&perfennce in t r a in ing   p i lo t s .  Y (N can *rove 
this course by adding yenr ideak t o  those we are   ab le  t o  pres%nt as- a r e s u l t  
of combining what we maalves have done i n ,  research  with our knowledge of 
what has b e e  done in inanstry in the~lray-of.im@roving training methods. 

two items-the oatcolpes of ~ our om 'keseareh and our knowledge of what i n d u e  
Actually, w h a t  we are  giving  you~ree"Uy  represents a conbinatian'~of  thaw 

t ry   has  done t o  improve training methods. 

me. It sounds  academic and it sounds fiapractical, and It s W s  just  
theoret ical .  geod deal -of research fs %rqmrct'icaI, and a good deal  & 
theoret ical .  Some of the research t h r w e  have  done has been  impractical. On 
the  other hand, as a result of three years of work we have discwered 
things about t r a in ing  methods that Beem to be higbly prac t ica l ,  so prac t ica l ,  
at  least i n  the case of the  "Pattern book, that the Navy immediately  printed 
W,WO copies and sent out an o f f i c i a l   d i r ec t ive  saying, "Thie is the  way you 

v l th   yea r s  of experience in t ra in ing  says,  RThis-thing looks workable," we can 
a r e  going t o  teach your pilots.*, Row, if a hard-headed, p rac t i ca l  pavy man 

cer tainly  agree  that   th is  part of the  research mst have some practical   value.  

olrr research program has been going on for three  years.  It waa s tan ted  
by the  C.A.A. in 1959. IEL 1939 the C.A.A. came t o  t h e  M a t i d  Research Council 

It i s  going t o  bq. eountrpaide, and we are  gowg to have this done by individual 
apd said, "we a r e   s t a r t i n g  an h t a n s i v e  program for t ra in ing   c iv i l ian   p i lo t s .<  

a re  going t o  go to   the  pr ivate   operator  and give hlm a chance t o   b u i l d ~ u p  his 
operatore. We are not gaing to s e t  up a bareau w i t h  a l o t  of instructors ;  we 

business by ins t ruc t ing  young p i l o t s  who m y  be i n  the aa rke t   t o  purchase 
planes and thereby  develop  the  aviation  industry.n 

Row, just a mord about our research.  Research is a t e r r i b l e  word t o  

- 
T h a t  is the  way the   thing  s tar ted.  The C .A.A., through  the  Director of 

Research, Dr. Dean R. B r i m b a l l ,  came to t he  Council and said,  "We a re  going 
%to t h i s   f i e l d .  We r d i z e  that the  personnel problem in aviat ibn i s  acute. 
We want to learn what' makes a good pilot!  second, w h a t  can be  done t o  improve 
the  methcds used in t ra in ing  pi1ots.R T h a t  National  Research  Council, W c h  
is a noc-profit  organization tfiat simply assembles  people who have had exper- 
ience in W e  f i e l d   t o  work.on a problem, got  together a committee. The Com- 
mittee  gathered  together workers from various  univers i t ies  and various  research 



centers &d s ta r ted  on the  progran~of  research in the   select ion . a n d  t ra in ing  

program because, as you go through  the  course, you ail1 see  for  yourselves 
of a i r c r a f t   p i l o t s .  I em not  going t o   t e l l  you very much about the  reeearch 

what has come out of it in the  way of useful material. However, what has 
come out of it can  have no value d e s s  men l i k e  yon take  hold of it and 
apply i t  jn the  manner which is going t o  be suggested in t h i s  course in train- 
ing  other   pi lots .  

I talked t o  the captain and executive  officer of a ba t t lesh ip   the  other 
day. This  batt leship is  used  almost  exclusively for training  purposes, and 
both  of  these men said exac t ly  w h a t  every  other man in a noncombatant posit ion 
has said--"If we c d d  only get   into  act ion3 if we could only get  out  there." 
"Look here,P I said,  "you are t ra in ing  x-hundred men a week on t h i s  ship, and 
these x-hundred men, both  officers and enl is ted men, go out and train x-hundred 

because of the work that you a re  doing on this   ship.  Y o u  a r e  doing  the job 
other men. What are  you doing? You are  multiplying yourself a thousand fo ld  

of  thousands of men-because every  time you t r a i n  a good man you contribute 
something to   t he  performance of t h e   f l e e t  in action, you have done something 
that is important i n  the  combat s i tua t ion  by doing a good teaching job." 

Now, w h a t  I said to   the  captain of this bat t lesh ip  and his  executive 
officer  applies,  I th ink ,   t o   t h i s  group. You a r e  men  who a re  going t o   d t i p v  
yourselves a thousadd fold if in your  training  job you take  hold of what i s  
good in this course and then go out and put into  operation  the useful  ide,as 
pr.esented t o  you. Y o u  a r e  going to   he lp  turn out  the  highly qualified and 

responsibi l i ty  has any. man. e f f i c i e n t   p i l o t s  that our  country  needs i n  i t s  W a r  ef for t .  No greater  , 
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25 OBRIIQAS OB ~FLIGET INEIRUCTIOB 

Flight   instructors  do not always agree on the best methods of instrnc- 
tlon. The 2!j statements which follow  represent the sort-of  points on which . 

they d i s a g r e e 3  

Even though you have not   ye t  done any instructing  yourself ,  you probabG'? 
. .  

have definite  opfnions on of these item. 

your t r a i n i n g   f o r   f l i g h t   i a e t r u c t i o n .  
We are ia t8rested in knowing, how you f e e l  on these  points as. y W  be@ 

Y& will feel more strongly  about some of your answers than s& will 

Place a number in eanh box t o  show your opinion. .Use t&z following  scale: 
abaut  others. On some of the  statements you may be completely  undecided. 

Be sure t o  ALBl 

2 = disagree 
3 = unaecided 

:k every  item. 

Y o n  w e   t o  keep this sheet until t h e   f i n a l  meeting  of the class. 

1.0 TWQ-way comnrunication between instructor  and t ra inee i s  not a6 de- 
s i r ab le  as one-way c d i c a t i o n .  

2.0 Simply t e l l i n g  a t ra inee   to   forge t  about it w i l l  generally remove 
m i l d  fears. 

3 . 0  A . g o o d  way t o  handle .the over-confident or show-off t ra inee is t o  

4.o~n inetructor  should insist that all of M a  trainee8 become "experts.n 

5 ' . 0  A good ray t o  handle a t ra inee who is doing  poorly is  to   th rea ten  him 

bawl h l a  out i n   t h e  presence of other trainees.  

with the p o s s i b i l i Q  of washing out. 

Elementary t r a i n e e e   ' s h d d  be  taught t o   " f l y  by the   seats  of t h e i r  
pants .n 

7;a The nethod  of instruct ion and not  the trainee i s  usually the  cause of 

(over) 
t ra inee   fa i lure .  

~Whese state~nents were selected and adapted from a longer list of opinions 
prepared by the U. S. Navy, en t i t l ed  "U. S. Navy Opinions on Flight  Instruc- 
ti0n.P The scale was designed t o  measure the opinions of experienced f l i@ 
instructors .  



trainee he it being helped. 
Instructors  ehould d e  &or control  adjuabents  without telling the 

. 



Instructor:  

Instructor:  

Instructor:  

Studentr 

Inktractor:  

Student: 

Instructor:  

Record 1, S&ction A: Poor Instruction 

N o w  let's get  i n t o  a normal gl ide!   that ' s  been  one  of your 

wads and forwards - just get your approxihate speed - and 
troubles....Dm't pul l  t he   s t i ck  backwards  and forwards, back- 

check it occasionally  with y'onr air speed indicator....DijnIt 
s i t  with y m  head in the  cockpit and t r y  and h i t ~ 6 5  knots on 
the noses it monlt work. Keep your epeed -- now, all r igh t ,  . 
l b t g s  see you break that gl ide  - smoothly - do you have t o  
du everything - like you. were driving a truck? Come back 
eaay - eaay - a l l  right,  hold it, l e t ' s  go - all r i g h t  - 
I lve  got  it. 

Recard 1, Selection Bt Fair Instruct ion 

Nor on t h a t  last approach,,. that wasn't a very good approach, you 
should  have gone on far ther   to   the  north,   held"your   a l t i tude,  
closed your t h ro t t l e ,  and made a turn -you' l l  see that the last 
thousand f e e t  in toward the   a i rpor t  must be in a s t r a igh t  line. 

I didn't  make a blg enough circle .  

Nom do you ever make a 45 degree  turn or do you  always  go up 
and make a 90? 

Well, EOQIB turns w i l l  be 45. Y o u  should make a 45 r i g h t  
a f t e r  - on the  first turn. 

Oh, I see. 

However, we always make 90*s here, go around  here so we have 
square corners. 

Pou come right around l ike  t h i s .  

That's  right, now r igh t  around i n  a nice 90 degree turn - 
Now hold your bank constant and your nose r i g h t  where it is - 

Ihdiana, under the   direct ion of E. I,. Kelly, under a grant-in-aid by the  
*From a research  project  conducted at  M u e  University,  Lafayette, 

National  Research  Council Committee on Selection and Training of Aircraf t  
P i lo t s ,  from f b d s  provided by the Civil Aeronautics  Admlnistration. 
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~~ now remver - hold your nose up there  - t h a t ' s   t h e  time.... 
. Y m  see that -rakes a wch smoother turn,  and i t ' s  wen eas ie r  
to do. 

Student: Yon haw to   c rab   qu i te  a good deal  i n  order to keep  her - 
Ihstmctor:  That '  s r i g h t  - now does  that nose w a n t  t o  drop down? r~ 

~ .. atudentt Pes it does a l i t t l e   b i t .  

I a B h c t o r :  W e l l ,  we' l l  crank that e tab i l i ee r  back a l i t t l e  - howls that? 

Etudent: That18 bet te r .  

Tnstructor: It seems t o  be working for a change. They tightened it up but 
~~ 

I s t i l l  not iced  that  it donct work  good....Ifow I ' l l  show you 
what I mean by that approach. .~ 

S W e n t :  You've got  it, huh7 

lhstructor :  ,No; I ' m  j u s t  showing you where t o  cut your   throt t le  - Bow we ' l l  
close it r ight   here  - now glide on s t r a igh t  for just a few f e e t  
here - now le t ' s  make another turn - 45 degrees this time see.... 
Now you would have been down lower if t h a t  air hadn ' t   h i t  you.. . . 
Well, l e t l s   n o t  l e t  that   bother us....Ju~t hold a normal glide 
nor - see w h a t  happens - y d r e  s e t t l i n g   f a s t e r  now than when 
you went up there  - did yon notice   that?  

SClldent: Yes, we're going r i g h t   i n t o  the wind....Now see if I can put t h i s  
thing down....Ilm landing  too damn high in the a h ,  Iln afraid.... 
(Landing) . . . ..Did I do tha t?  

Ihetructor: '  You did   tha t .  Y o u  also did something wrong. 

Siudentt What was that?  

Ihs tmctor :  You no t i ce   a f t e r  you got down she  kept  right on going around? 
I w a n t  t o  show you what would happen. Supposing that  thunder 
ehower  would break  r ight  now a l i t t l e  ahead of schedule.... 
We'd get  the gustg air which usually accoapanies it....Bere we 
a r e  in this   posi t ion.  You were landing that w a y .  Now I touched 
-a l i t t l e  rudder  to  bring you around this vay....Well, y ~ u  see 
what would happen if the wind got  under t h a t  wing. 

.~ 

.~ 
SbUent: Yeah. 

Ins tmctor :  It would be pret&y bad. 



TRBASCRIFT OF DEWHS'PRBTIOA RECORD+ 

Record 2, Selection A: Ground Instruct ion 

I h S h C t O r :  

Student: 

Instructor:  

Stndent: 

Instructor:  

Student: 

Instructor:  

Student: 

Instructorr  

Today I want to  give you some e ights  around  pylons. On these 
pylons, you pick  out two pylons such .SE fence  corners, hay 
stacks, or t rees ,  crosswind,  about  twelve  hundred t o ' f i f t e e n  
hundred fee t   apar t .  Say r ight   here  would be one pylons and here 
would be  the  other one, and the wind is coming from this direc- 
t i on  - out of the  north -- you f l y  down along  your pylons a 
l i t t l e  on the down wind side...and as you come t o  the pylon 
r ight   here ,  why you start your t u r n  in to   the  wind ...wing t o  
keep  your  airplane  equidistant from your pylon all the way 
around...making a pat tern of a  f igure  eight on the  ground 
course. Bow since  the wind is from th is   d i rec t ion ,   we ' l l  s a y  
t h i s  is  a pylon r i g h t  here...as you come  down here,  into the 
wind - 
Yeah. 

- your bank wants t o  be kind  of  shallow. As you come in to   t he  
w i n d  - as your ground speed  decreases wQp decrease your bank, 
and as it increases why increase your bank. ~ As we start around 
here wby you start increasing your bank a l i t t l e   b i t ,  and r i g h t  
a l b a g   h e r e ~ i s  y e w  steepest  bank of  course.  After you get  over 
here on t h i s  side, w b y  forge t   tha t  pylon and  watch for   the  next  
olie - concentrate on it and al low  for  your wind d r i f t .  F l y  

and pick a couple or th ree  pylons and - 1 1 1 1  do a few f o r  you. 
s t r a igh t  and l e v e l  between your two pylons. We'll go out here 

The wind is coming from t h i s   d i r e c t i o n ,   i s n ' t  it? 

Yeah. 

YQU start out  here...did you sag that?   Let ' s  see...I oust  have 
got that wrong. 

See...the wind is out of th i s   d i rec t ion .  

Yeu start with a shallow bank? 

Well a8 yon come - yeah a t  first you start with a fairly 
shallow bank..... 

+From a research  project  conducted a t  Purdue  University,  Lafayette,  Indiana, 

Research  Council Colaaaittee on Selection and Training of Aircraft Pilots ,  
und& the   d i rec t ion  of E. L .  Kezly, under a grant-in-aid by the  National 

frbm funds  provided by the Civil  Aeronautics  Administration. 



GALYSIS OF B E  FIXATIONS. M D  PATTFHIS OF EXE MOOVPEIEBT 
I B  LBADIUG A PIPW CUB 5-3 AIRPLBBB 

Motion pictures  of the eye-rovement pat terns  of p l lo t s   dur ing   the   l as t  
S-Lo seconds  before  landing^ were analghed t o  determine  whether certain of  them 
m e  ehacacter is t ic  of t he   sk i l l fu l   p i lo t .  

Photographa were tiken of t h e  pilot's eyes a t  the rate of 16 frames per 
seuond with a a n e r a   s p e c i a l l y  m t d  i n  a Piper Cub J-3. Three f l a sh l igh t  

the distance fmm the ground and indicated  the  exact  time a t  which the wheels 
flrst tmched. 

- 
~~~ . bulbs on the p i l u t l s  headgear were activated in tm by a device which measured 

tsiled~frme-bg-frame analysis. Graphs of the eye movements of 53 p i lo t s  were 
The pictures  were studied first in normal projection and l a t e r  a de- 

~lladb f o r  a tutal of  177 landings. These  graphs show the movements i n  7 dif-  
f e ren t  ~ v i i k l  f i e l d s  as determined by the rindows  of the  plane. The graphs 
arm separated  into four groups  according to   the  f l ight   experience of the   p i lo t .  

w s i a  of the  data   reveals  that the  experienced  pilots  exhibit no 
s ing le  general pat tern of  eye movement. On the  other hand, ind iv idua l   p i lo t s  
show a cer ta in  anount of consistenw in t h e i r  m patterns of  movements while 
landing. Another tendency  revealed by the  graphs is the tendency of rtmy 
p i l o t s   t o  spend a certain portion of the last f i v e  seconds in  looking  directly 
+%ward the   f ront  of the ship. 

lawemnt pattams ofthe  experienced and inexperienced  pilots.  Experienced 
pilota,  hcwever, show baok-and-forth  excursions u n t i l   t h e  last f i v e  seconds 
before  landing.  Inexperienced men do not all show these. Some of the experi- 
enced p i l o t s   c o n t h e  excursive movements during  the last f i v e  seconds before 
m i n g ,  while other expwienced.pilots tend t o   s e t t l e  dorm t o  one area, 
lbbking to-the r i g h t  or l e f t ,  but not a l te rna te ly  between r i g h t  and  left,. The 

the  adjoining  large  area  representing 54'. Either one of these two areas on 
s e t t l i n g  OCCUTS e i t he r  in the  forward  area,  representing 12' of  vision, or i n  

purposes. Set t led   f ixa t ion   jus t   before   l anding  seems t o  occur a t  r igh t  angles 
either s ide  of the plane seems about equally l i k e 4   t o  'nerve t he   p i lo t ' s   v i sua l  

t b  the axis of the  ship. 

It i s  concluded that there a re  no clear-cut  differences between the eye- 

dbktracted from Analysis of Eye Fixations and PattWnS of E3re Movement i n  
l w i n g  a P i m r  Cub $ 4  AirDhne, by Tif f in ,  J. and Bromer, J. Report No. 10 
% Division of Research, Civil  Aeronautics  Adainistration. 
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PROCEDDRES  FOR THE CBRD SORTING E X P E R I " T  

I I. AIH OF TRE EXPEFLIMEHT 

j 

I , .  
To demonstrate  general  characteristics  of  learning. 

I , 11.  MATERIALS 
A. Pack  of 80 cards, 10 each of cards  numbered  one  to  eight,  respectivdy. ~ ' ,  

1 (These oards have been  taken  from a Flinch  deck.) 
I 

B d  Watch or timer. 

, I  

i 

,. - C. Graph  paper  for  drawing  learning  curves. 
~ 

i 111.  PROCEDrmE 

I A. Members  of  the  class  will  work in pairs;  one  acting  as  subject (S) 
i ~ i 

~ 

1 the  subject in two  rows  arranged  as  follows: I 

and  the  other  as  experimenter (E). 
! 

I B, Ohe card  of  each  number (1 to 8) will  be  placed on the,  table  before 

i 

Arrangement A: 
l8t ROW 3 - 8 - 1 - 6 

2nd  Row 5 - 2 - 7 - 4 

C. Instructions  to  subject. 

Wold the  pack  of  cards  face up in your left hand (for  right- 
W d e d  subjects) - When I give  the  signal,  sort  them on to  the 
proper  piles.  Correct .my errors  of  sorting  immediately. 
S t a n d  while  sorting. Your score will be  the  total  time 
necessary  to  sort  the  cards in the  pack. Work as  rapidly  as 
possible. Ready - begin! n 

D. Fifteen  trials  will  be  made  with  arrangement A .  When  picking  up  the 
cards  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 trial. 

E. Five  trials  are  then  made  with  the  piles  rearranged  according  to 
arrangement B as  follows: 

1st  Row 4 - 2 ,- 5 - 8 

2nd  Row 1 - 7 - 6 - 3 
Arrangement B : 

F. Five  additional  trials  are  then  nade  with  the  piles in the  original 
arrangement, i.e., arrangement A. 



-136- 

G . Precautions. 

1. The 25 t r i a l s   r e q u b e d  i n  the  'exper,iment  should be made i n  
succession  with e n 4  enough time  elapsing between trials t o  
prepare for the   next   t r ia l .  

2. The time is recorded in seconds. 

5. Errors of sorting m e t  be pointed  out by E and corrected 
immediate& by 6. 

4. The S should be Urged t o  work as   rapidly as possible throagh- 
out   the experiment. ~. 

5. The cards must be  thoroughly 
picking up the  cards a t  the  end of each t r i a l ,   t a k e  up a 

shuff led  for  each t r i a l .  When 

few from  each p i l e  i n  a haphaaard way ra ther  ' t h a n  the  whole 
p i le .  

A. Each subject w i l l  have 25 scores in terms of t o t a l  time i n  seconda 
f o r  each of the  25 trials, the f irst  15 f o r  arrangement A, the  next 
5 f o r  arrangement B , and the l a s t  5 for arrangement A .  

E, Each subject will p i l o t  h i s  8cores on graph  paper  with  time  in 
seconds on t he   ve r t i ca l  a x i ~  and successive trials on t h e  horizontal 
axis. .. 



TRABSCRIPTS OF DEMONSTRATIOI4 RECORDB* 

R&ord 3, Selection A: Teaching  too much too   f a s t .  

Inst iuctor :  Now on these  eights around,  see, you f 4  between your  pylons  dom- 
wind, start your turn, and  keep the stme distance from your pylon 
during  the  turn.   Poufl l  have t o  ahallow  out when yowhead  into 
the wind, and steepen  the bank when you are  headed downwind. That 
i s  you bank rather  eteeply when you enter  the  turn,  shallow it out 
gntadually a8 you turn in to   the  wind and then when you  begin turn- 
ing domrind yon  steepen  the bank  up. Then when you f inish  with 
one pylon forget  about it and concentrate on the  next one, and 
fbuow  the  name pattern,   keeping  your  distancekeeping  the same 
distance from your  pylon all the way around.  Get it? 

Skudent: No-I don't-I don't  follow you. 

Snstructorc Never mind-1111  show you one. 

*From a research  project  conducted a t  Purdue  University,  Lafayette, 

National  Reeearch  Council Committee 'on Selection and Training of Ai rcraf t  
Indiana,  under  the  direation of E. L. Kelly,  under a grant-in-aid by the 

P i lo t s ,  from  funds  provided by the C i v i l  Aeronautics Administration. 
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4-29-45 ' ~. 
.. 

TRANSCRIPT OF DFt40HS'PRATIOA RECORD, 

Recrord 2, Selection B t  Example of poor  motivational  technique. 

Ins t ruc tor$  Now look, you undershot  the last the didn ' t  you... 
well w h a t  a r e  you doing way out  here  this  time, huh? 

Student:  Well I... 

Instructor:  Oh well, wake up, will you? 

Stadent:  (nuder his   breath)  Oh for... 

Inetmctor:  You'll  never make it, yon know that...Well why go out  here? 
T h a t ' s  what Ilm yelling  about...if-yon  undershoot one t h e ,  
the next time you come around here you better ge t  i n  there  
close enough.. .yon Rake the same old mistakes ever and over 
and m e r  again. .. Yoatre  not  getting anywhere a t  all..SeeP 

*From a reseatch  praject  conducted a t  Purdne  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 Aircraf t  
P i lo t s ,  frm funds  provided by the  Civil Aeronautics  Administration. , I  

. ,  
I ,~. 
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TENSCRIPTS OF DEWI?STRATION RECORDb, 

Record 3, Gelsotion E: Bad instruction on lao Approaches. 

Instructor: Now  remember on these precision  landings, it' 5 always your height 
and distanoe from the  field--itla always your height  and  distance 
a5 where you rant  to land. So I would like to have you bring it 

gliding  distance to the field, I want you to cut the motor, make 
around to the BEue place  and  whenever you think you are  within 

your turn and go in and  land. 

Student:  Cut  the  motor  here. 

Instructor:  That's  right. Now we  hope to land  somewhere neap our spot. You w 

you see you'll be  too high, apd you won't  even  get into  the  field 
want, to watch your height  and distance.. If you turn in too quick 

....... No you're still  too high...... 

*From a research project  conducted  at -due Universitp, Lafayette: 
Indiana, eer the  direction  of E.L. K e l l y ,  under a g r a n t - h i d  by the  National 
Research Gouic3.l Coamittee on Selection and Training of Aircraft Pilots,  from 
rimds provided by the  Civil  Aeronautics  Administration. 
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TWSCRIPTS OF DEMO~~STRATION RECORDS 

Record 4: Excerpt from good A i r  Instruction. 

Illstructor: Do you see t h a t  paved road  ahead  of up there, runr*ng north and 
south? 

Student: Oh, yea. 

Instructor:  Well1 use it for our landmrk, f ly  parallel t o  it, enter  our turn, 
turn thruugh 180°, and w e ' l l  recover  flying parallel to it but 
headed in the  opposite  direction. A l l  the tim we hold our alti- 
t d e  constant. 

.~ 

Now be certain to  notice  those  reference  points we talked  about on 
. the ground,. check your degree of bank,  check  whether or not  youtr8 

f lying  level .  You can follow me through on the  controls.  Rest 
your hand-your hand, l i g h t l y  on t he   s t i ck  and your 1 f t  
hand on t he   t h ro t t l e  as I to ld  you yesterday, and rest t h e   k l 1 8  

Yonlll probably  be  surprised a t  the   s l igh t   cont ro l  movements you 
of your feet on t h e  rudder  pedals wi th  your heels on the   f loor .  

can detect,  but as I to ld  you, dwws think of control  application 
as exerting  preesures,  not as ac tua l  movewents. 

OX., we're flying para l l e l   t o   t he  road-we'll  check o w  t r a f f i c .  
Look t o  @e l e f t  and behind us, since we're going t o  turn l e f t .  
Do you see other  planes? 

Student: I t ts  all clear.  

Instructor:  A l l  r i gh t ,  we begin  the  turn-coordinated  aileron and rudder  pres- 
sure t o   t h e   l e f t h o l d   i t t h e r e l s  our bank-a i le ron  and rudder 
pressare off-back pressure and a l i t t l e  opposite aileron-now g e t  
those  reference point-now just before   we. turn  paral le l   to  
the road we start ollp recovery-right  aileron right rudder-ease 
off  the back pressure-and  here  we are  f l y i n g   p a r a l l e l   t o   t h e  road . . 

again,   straight and leve1,~and headed south. 

Did you follow  that? 

student: Yes-I think I got it all r igh t .  

Instructor:  O.K. then, 1'11 demonstrate one to  the  r ight-the  procedure i s  
~- 

r 

juet  the same, except that you bank to   t he   r i gh t ,  that is you 
apply  control   pressures   to   the  r ight  in entry, t o  the l e f t  i n  
your recovery.. .I wont t talk through t h i s  one, you just follow 
through on the  controls. Look f o r  your reference  points now... 
O.K., we check our t r a f f i c ,  and begin the entry. Here we go..... 

I 

~~ - 



Bow .re recover flying  north,  parallel t o  the road again. 811 
right, 1111 l e t  yon have the  controls.  Make a wedim banked turn 
ta the lef t ,  through 180'. Enter and recover   paral le l  to that 
highay. Let's check f o r  traffic...O.K...all youks...ndw begin 
your recovery. That' 6 r igh t .  

Ifou mls t h 8 t T  

T h a t  w all r igh t .  You held your control  pressures wel l ,  and 
released them smeothly. You didn' t use qtdte enough rudder on 
your recovery and BB a Fedt you ekidded slightly, and you didn ' t  

that bdore the f l i g h t ,  remember? You have to  *ratch the  road 
dart y m r  reemq qui te  soon enmgh. We discussed rtpr you do 

during  the trUrn,and start puur recovery  slightly  before you 
turn pard01 t o  the road again. But know that9 hard t o  do 
the f k e t  time. 8c all in all that was a good performance. Now 
l b t ' s  try another to the left and see if you can't make it even 
bettai.. ..That's the bay..check y a w  traffic............ 

Am w a s  tha t?  I recovered  right on the nose. 

T h a t  wae much be t t e r ,  yon recovered a l i t t l e  nose-high, but  it 
tekes tiae do catch on Spat when t o  ease off the back pressure. 
O.K., now let's aake a turn t o  the r igh t .  

. 
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TRANSCRIPTS OF DEVONSTMTIOB RECORDS 

Records 5 and 6r Section  of good ground instruct ion.  

Instructor:  

Student: 

Instructor:  

Student: 

Instructor:  

Student: 

Instructor:  

Student: 

Instructor: 

Student: 

Instructor: 

Bow about  these Medium Turns. Turns are  one of the fuadaaental 
maneuvers, d o n g  with climbs, and glides, and s t r a igh t  and level 
f l i g h t .  Nearly a l l  maneuvers a re  merely  combinations of these 
basic  maneuvers. ' 

Turns now a re  inportant not only because  they  help  to  get you 
where you want t o  go, but  a l s o  because  they  give  you  practice , i n  

caordination of your controls  which-is necess- for   precis ion 
f ly ing-  

Did you  read  the  sheets from the  "Fundamentals" I gave you yes- 
te*-Y 

Pes I did,   Sir .  

Wh+t i s  the  degree of bank f o r  a medium turn? 

About 45 degrees, i sn ' t  i t ?  

Well, the book says  between 30 and 50. With these  l ight  planes 
we f 4  it w i l l  be  closer  to 30, just about 30 degrees in fac t .  
If you were f ly ing   dong   s t r a igh t  and level ,  and wanted t o   t u r n  
t6 the   r igh t ,  w h a t  would you do? 

Well, I 'd  give it right  rudder and ai leron - I mean I'd  apply c6- i 
ordinated  right  rudder and ai leron pressure until I got  the bank, 
then  neutralize  the  controls and hold a l i t t l e  opposite  aileron 

l e f t  rudder and l e f t   a i l e r o n .  
t o  keep the bank  from gett ing  steeper.  Then tc recover  I 'd  use 

You'd turn d. right,   but  you'd  sure lose a l t i tude .  

Oh yes - I ' d  a l s o  use enough back  pressure t o  hold  the nose on 
the  horiaon. 

Well, I want to  point  out  here that when you  bank,  you apply 

your bank. You donlt  keep increasing  the  pressures  during  the 
rudder and aileron pressure and hold them until you've reached 

bank. 

Now, w h y  do you  hold  opposite  aileron in a turn? 

Well, l e t l s  see, i t %  because if you don't  the bank gets  steeper 
since  the wing on the  outside of the turn has more lift. 

That' 6 r igh t  - it' s shown in  this diagram here. Since the wing 
on the  outside of the turn - t h i s  one - has f a r t h e r   t o  go in  
the same length of time it obvious4 has t o  go f a s t e r ,  and the 
increased  speed  gives it more l i f t .  Now why do you hold  back 
pressure  during  the  turn? 



student: To keep the  nose  from  dropping - t o  keep from losing  a l t i tude.  

Instructor:   Thatls  r ight - there ' s  an a e r o d p d c  reason  for   that ,   but  we 
wonlt worry about it just now. 

Student, Do you apply the back pressure as soon as you begin t o  bank? 

Instructor: Well, the  s teeper   the  the more back  pressure is necessary. 
For egtremely  shallow  banks you need hardly any back pressure 
a t  all. So you delay  the  application of back p res su re~s l igh t ly  
'on the   en t ry   to  your turn, end appG it gradually as the bank 
increases. Keep it - hold it during t h e  turn. Then during  the 
reccwm you re lease  it gradually - you'll f ind  that it should 
be  completely  released d u e t  before you complete the recovel-g. No 
I don1 t- want you counting one - two, and- then  apply  back pres- 
m e  - that would be   kchan ica l .  Just apply it when you need it 
t o  keep the  nose  from  dropping. N o w  w h a t  makes the  plane  turn? 

S W e n t :  Well.... What do you mean, "what makes the  plane t u r n l n  

In'structor:  Well,  the  point 1 1 x 1  making  is^ that you turn by banking, t h a t  is 

nake t e e  with yoar rudder  alone, of course, but that's poor 
the rate of turn is determined by your degree  of bank. You can 

w i n g ,  and i t ' s  extremely  dangerous. They cause  the  plane  to 
skid - remenlber in the Vundamentals," that exaaple  about  the 
car  turning on a flat  highway? 

S M e n t :  Yeah. 

Instructor:  Well, you need rudder   pressure  to   correct   for   cer ta in   forces   in  
the entry and recovery  from a bank. These forces  cauae the rate 
of turn t o  be out of line  with  the  degree of bank. So remember 
t h a t  ypu tu rn  by banking,  and the  rudder is s o r t  of a correcting 
device w h i c h  you coordinate  with  the  aileron  pressure. 

~. Staaent t I ' d  never  thought af it l i k e  that. 

Instructor: Thatls explained i n  Bullet in  23. So go over that again before 
tomorrow. How can you t e l l  i f  you slip or skid? ~ 

8tudent: Look a t  the ball bank, I suppose. 

Xhstructor: What if you ddn't have a b a l l  bank? 

Student:  Well, let 's see. If the  plane  skidded - I 'd  - have a tendency 
t o   s l i d e  in  the seat to& the - high  side - 

Instructor:  Toward the  outside of the  turn. 

student: Pah, that's r igh t ,  and in a s l i p   I ' d   s l i d e  toward the  inside of 
the turn. 



Instructor t  

Student: 

Instructors  

Student: 

Instructorc 

Student: 

Instructor;  

Students 

I n s t m c t o r r  
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That 's   r ight,  and i n  a good turn ymlll  feel  as ip'giill were being 
mushed  down in the  seat.  But remember y6u can only.feel  th.0s.e~ 
slips and' skids i f  you are relaxed  and'riding with tbe p h i e . ~  
You .cant t fee l  them if you lean away - , f r o m  the bank ' a i d  attempt 
t o  keep your body perpendicular to   the  horison.  Itla a g d  idea 
t o  check your turns  occasionally  with  the ball bank, it can detect  
slips and &ids  that  you can't ,   but  donrt  aepend on it too mxch - 
some pou may be  without one. 

Now there was one extremely  important'point you fo rgo t   t o  nen%len 
when you were t e l l i n g  me how t o  Bake a tarn. What do you .alwaya~ 
do  before you turn? 

I know the answer t o   t h a t  one - I check the   t r a f f i c .  

That's  correct - but  don't  t a k e  that checking' t r a f f i c  ' too 
Ught ly  --I can ' t  emphasize i t s  importance too much. Yon 
redly w a n t  t o  look - turn your head - crane your neck - and 
look particularly in the  direct ion you E& pla?ming t o  tu rn .  Look 
s t r a igh t  enough back so that you can see the tail surfaces of 
the  plane.. . . 
1'11 remembei. that .  

All r igh t ,  now about  these medium turns we're  going to   t ake  up 
ttday. Our degree of bank w i l l  be  about 30 degrees. When  we go 
up I ' l l  demonstrate one or two for you. Whfle I'm demonstrating - 
la t ionship of the wingtip,  or some other  reference point which 
that i s  while the  plane' s banked - I want you t o  note  the re- 

you can pick oat - no t i ce   t he   r e l a t imsh ip  of that   point  on the  
lrlng - with  the  horizon. Remember that relat ionship so you'11~ 
have a guide t o   t e l l  you when you have proper  degree of bank. 
How can I t e l l  i f  the nose is level  during  the  turn? 

Well, I ' m  colping t o   t h a t .  You won't be able t o  use the  same 
reference  points you pick for s t r a igh t  and l eve l   f l i gh t .  Y o u l l I  

Remember that   during t h e  turn, you keep  looking  around from one 
have t o  pick up some other ones, perhaps one of the  cylinders. 

rhference  point  to  the  other. D o n ' t  just s t a r e   a t  one of them. 
Now, t-, we're  going t o  W e  these medium turns through 180 
dagrees. 

Let's see - i f  I turn  through 180 degrees I end up going  juet 
opposite to the way I star ted,   don ' t   I?  

That ' s   r ight  - you want to get  used  to  thinking of t u rns   i n  
terns  of degrees.  We'll use a road as a h d m a r k ,  f ly parallel 

,d i rect ion,   but   again  paral le l   to   the road. . Y o a * l l  no t ice   tha t  
t o  it and begin  the  turn,  then  recover  flying  the  opposite 

the  recovery UFU have t o  be s t a r t e d  a l i t t l e   before   the   p lane  
i B  pa ra l l e l  to the  road again, since  the  plane will continue 
to turn during  the  recovery. T h a t  is, yo@U have t o  ant ic ipate  
your recovery. 

~ ~. 

. .  
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868, diag the correct bank, mlnbiiuing your a i t i tude ,  and enter- 
inp and r e e m r i n g   q ~ c t J y   p a r a l l e l   t o  the road - all t h i s  is known 
as precision. The arphasie all through th is  course will be on 

. peoielon flying.  if you were flying irr formation and d idnr t  make 
paeciaion turns, either you or some other  fellow, or both  of yon 

, d g h t  lose a ving. T h a t ' s  not  good. 
sbdmtr I see the  polnt. 

In8tructara O.K. b y  other questions? ' 

Stdent:  Not now. 

I n e h c t o r s  You seem t o  have read enough of the a e s i g ~ e n t s   t o  have a p r s t Q  
good idea of what is going on. I l i k e  that. That's very good. 
How once more - i n  these t u r n s  remember t o  check carefully for 
trapfie before you turn. O.K. Let's go. 
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Instructor :  

Studentr 

Instructor t  

Student: 

Iristructor: 

student: 

Instructor:  

Student: 

Instructor:  

Student: 

TBBBSCRIPTS OF DEMONSTRBTION RECORDS 

Record 7: Excerpt of post-flight ground instruction. 

... No, you did  r ight  well .  Have you got any more questions? 

Well, yes, one or two. A couple of times you to ld  me that I 
skidded on t h e  recoveries, and then once I slipped on the  entrp.  
I couldnl t   fee l  that i n  the   sea t  of iqy pants or anywhere else. 

Well, you could see it i n  t h e   b a l l  bank indicator,  couldnl t you? 
How as for fee l ing  them. There a re  probably a couple of reasma 

you d i d n l  t. One, they  weren ' t   par t icular ly   violent   s l ips  
and skids, and again sea t  sense is  something you have t o  develop. 
You j u s t   haven ' t   f e l t  enough slips t o  lmow what they f e e l   l i k e .  
Ill1 t e l l  you what we'll do - tomorrow when  we go  up, I l l 1  nake 

pretty  violent  ones, and we*ll  give you an  idea of j u s t  how they 
some in ten t iona l   s l ips  and some intentional  skids,  make them 

you are  often so busy making the  turn,  watching your reference 
f ee l .  Waybe another  reason is  that when you're just beginning 

points 'and your Landmarks, that you just d6nl,t pay a t t e n t i o n   t o  
your sea t  sense.  &thing  else? 

I had  something e l se   bu t  I can't  think of it r i g h t  now. 1'11 
bring it up l a t e r .  

Well, there  are  just  a few points I w a n t  t o  mention. Le t ' s  see - 
as I to ld  you when we were flying, your application of control 

released them. But did you not ice   tha t  on your r i g h t  turns, the  
pressures was good, you applied  the  pressures,  held  then,  then 

bank tended to  ahil low  out? 

Yeah, I did  notice that but I don't  know why.  

That's because the torque of the  propellor - remember I explained 
that   yesterday - tends t o  turn the   p lane   to   the   l e f t .  On r i g h t  

you do need a l i t t l e  more rudder on the  entry. Thoee are pre t ty  
turns you don't need t o  hold qu i t e  so much opposite  aileron,  but 

f ine   po in ts  though, and you catch on t o  them a f t e r  a while. You 
needn't worry about them r i g h t  now. 

You held your a l t i t u d e  w e l l  in   those  turns; I was real ly   surpr ised.  
What did you use for  reference  points? 

I t r i e d   t o  keep that second v l i n d e r  from the top  just   about on 
the  horizon - I thought I wobbled once or twice though. 

Well  yeah, you had some var ia t ion   in   a l t i tude ,   bu t   no t  as much as 
most t ra inees  do a t  your stage of t he  game., But remember I to ld  
you that you skidded on some of your recoveries. Do you know  why? 

No, I don't lmow j u s t  off-hand. 
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Inbtructorr You wunt t o  use a l i t t l e  more rudder pressure when you recover. 
We'll work on that tomorrow - I ' l l  l e t  you p l v  around and find 
aut exactly how much rudder you can use withat   causing  the  plane 
t o  s i i p  on the reowery. 

Just one more thing..Wbile you were f*ing s t r a igh t  and l eve l  I 
noticed that you tended t o  corr8ct f o r  bumpy a i r  by pretty violent  
applicatione of the controls. You don1 t need t o  do that. I f  the 
plane hits a burp it w i l l  r e t u r n   t o   l e v e l   f l i g h t  even i f  you 
d h ' t  make any cwrec t ive  movements a t  all. Of course you can , 

l eve l  f l i g h t  quicker but you only help it do what it wants t o  do 
speed up t h e   r e c w e q  - that is - you can bring it back t o  

aqway. So when y w  correct  for rough air, j u s t  use gentle co- 
ordinated preeaures instead of those rough sudden rnoveaents. 

low toaorrw w e ' l l  take up soae elementary  coordiaation  exercises, 
- here a r e  the msneuver sheets f r o m  the  ~lbmdamntals.n Go wer 
them care- before tororrow. We'll a l s o  review s t r a igh t  and ., 

for turns again, and also read the reference in Bullet in  23. I 'll  
level ,  and t h e m  medim turns,  80 look wer the  laneuver  sheets 

have som questions t o  ask about that material. N o w  w h a t  e l s e  was 
bothering you? 
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nIGAT INSFS'PRUCTION PLAN AND TRAINEE EVALUATION 

A. Experience  in  job  training  in  industry  has  shown  that  the  best  resdLts 
are  obtained  when  the  instruction  procedures are  organized in advance, 
according  to a carefully  worked-out  plan.  The  principal  steps in 
teaching a new  task  are: 

1. Statemeat  of  aims or forrimlation of what is to  be  taught in a 
specific  lesson. 

2. Premation -'of what  to stq or demonstrate, and how  to  do  it; 

aids. 
including the collection  of all necessary  materials  and  training 

I 3. Presentation-and .- demonstration  to  trainee. 

44 Tm-out and  practice try trainee. 

S. Evaluation  and  review - to  determine  how  well  the  task is learned 
and to  review  it as a whole. 

B. Flight  instruction is most  efficient  when  it  follows  these  same  steps. 
Good inetructors,  whether  they know it or not,  alnost  invariably  go 
through these~five steps.  They  are  nothing  new or revolutionary. 

C. These  five  nsteps  in-teaching"  apply  to  ground  inStNCtiOn as well a8 
to  ihstruction'in  the air. In flight  instruction  these  steps  should 
be  followed as outlined  belowg 

1. Statements  of  aims.  The  instructor  who  remarks  at  the  beginning 
of  the  flight  lesson,  "Well,  what  did we take  up  yesterday?" in- 
dicates  that  he  has  not  formulated  the  aim of the  lesson in his 
o m  mind and is approaching  the  lesson  without  preparation.  The 
aims of  the  lesson  must  be  clear  to  the  instructor  before  they 
can  be  clear  to the trainee. 

a. The  formulation  of  what  is  to  be  taught  includes  not o n 4  a 
statement  of  the-maneuvers  to  be  taken  up,  but a l s o  a.de- 
scription  of  the  manner  in  which  they  develop  from  maneuvers 
previously  instructed  and  an  indication  of WE&V in  which 
they  are  basic  to  more  difficult  maneuvers  which are to 
follow. 

~~ 

b. Determination  of  what  should  be  taken  up  should  be in tern 

should  be  leade at the  end  of  the  preceding  lesson so that 
of  the  progress  of  individual  trainees.  This  decision 

appropriate  assignments  in'the  Vundementals" can be made. 

L Preparation. 

a. Instruction  starts  long  before  the  instructor  meets  the 

lesson,  and  to  make  his  explanations  clear  to  the  trainee, 
trainee.  If  the  instructor is to  get  across  the  aim  of  the 

he  must  have  thought  out  and  prepared  each  step in his 
instruction. 



b. The preparation for a  flight  lesson (whethersor not auy new 
maneuvers are  to be introduced)  includes: 

(1) Reference to the  outline of the particular cowse to d e  
termbe what maneuvers the  trainee  should be taking up. 

(2) Befarenee to the nFundamentalsn to determine  what  points 
the troiaee ahodd know and  what questions he  should be 
aaked to detekmine ip he has read and mderetood the 
assigned nmtefal . 

(3).  Determination of the points in hia~ oukside  preparation  to 
be emphasized in the ground discussion, and additional 
explanations to be given. 

(4) Reference to the Vattern book, to brush  up^ on the method 
of  explanation,  and  terrdnologg, during  flight instruction. 

(5) Collection of charts,  models, or other  instructional  aids 
tb be  used  during  instruction on the ground before the  
flight lesson. 

(6) Outline 6f what w i l l  be taken up in air and  ground  in- 
struction,  the order in which the material  will be pre- 
sented, and the approximate time limits for each  topic. 

CG This preparation is less  formidable than it sounds, and is 
act-ually a time-saver. General lesson plans can be prepared 
f& each maneuver j u s t  once,  and then altered,as necessary to 
meet  the  individual needs of a  given  trainee, 8s determined by 
reference to his W.T.S. logbook, or to the instructor's 
Personal Logbook. 

3. Presentation and  Demonstration. 
\ -  

a. On the  ground8 

(I) Goo& g r a d  instruction  should  cover  the  following  points: 

(b) The reqnirments of a given meuver. 

(b) H o w  it develope  from, or is different from, meuvers 
introduced  previously. 

(c) Hou it is basic to maneuvers  which are to follow. 

(d) A description of how the maneuver is' performed in 

using  models  and  charts whenever possible. 
terms of  plane  attitude and coptrol operation, 

( 6 )  An indication of some of  the  common mort) d e  
while  learning the maneuver  and h o w  they may be 
avoided. 



I 

( 2 )  Ground  instruction  should ba.m organiaed discussion 
led by the  instructor,  which  permits an exchange  of 
ideas  and  of  questions and answers,  but  which is kept 
on a abquence  of  planned  topics, by the  instructor, so 
that no important  points  are  missed.  If  possible, 
thls  discussion  sh+d  be  conducted  in a quiet  place, 
free  from  distractions.. 

~ ~~ 

(3) During  the grollnd instruction,  the  instructor  should 
question  the  trainee  over  the mteridl assigned in 
nFundamentals," and other C.A.A; bulletins-.  This' 
procedure is a time-saver,  since  the  instructor  can 
then  concentrate  his  discussion on those  points  which 
the  trainee  does  not  clearly  understand. 

b. In the  air: 

(1) Good air inatruction  should: 

(a) Be  aerodpamlcdly correct. 

(b) Be simple  and  clear  to  the  trainee, ushg no 
c 

unfamiliar or highly  technical  terms. 

(c) 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 alz trainees. 

(f) Include  demonstrations  which are accompanied by 
brief  instructions  making  specific  mention  of 
plane and ground  reference  points. 

(2) "Pettern  should  be  used  as a guide  to  terminology, 
and  to  order  and  method  of  prepentation.  "Patter" 
was  written,  reviewed,  and  rewritten literally dozens 

use in actual flight  instruction. 
of  times, on the  basis  of  experience  gained from its 

2. Try-out  and  Practice. 

a. The  purpose  of  the  *-out is to  deternine if the  trainee 
understands  the  maneuver,  and  performs it correctly. 

b. Practice is to  enable  him  to make habitual  the  correct per- 
foraance  of  the  maneuver, 

(1) The  trainee' s practice  should  be  directed so that his 
particular  difficulties  will  be  overcome. 
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(2) Even  though a trainee  may be performing a maneuver 

not waste, since  it  will  reduce  the  chances  of  later 
correctly,  continued  practice  on  that  maneuver  is 

forgetting, d d  will  aid in nakiag  his  control 
operations  ~'autoitatic.1' 

5. Review and Evaluation. 

a. Review 1s necedsary,  since  forgettind.oc&s  in  learning 
to  fly as well . 8S  in other learning' situations. 

b.  During all duai p&iods.when maneuver;  are  "tried  out"  or 
practiced,  the  instructof  'should  evaluate  the  trainee! s 

However,  it  should  be  noted,here  that: 
perforlnance.  Methods  of  evaluation  are  outlined  below. 

I 

(1) The  over-all pef.fqWce of a mheuver should be 
evaluated  first:  Whether  the  trainee Pollowe@ g r o h d  
reference  points,  met  precision  requirements,  etc. 

(2) The  specific  errors  should  then  be  discussed, e.g., 
t 

with  specific  explanation as to  how  these  errors are 
errors in control  movements,  slipping,  skidding,  etc., 

lying  the  maneuver. 
out  of  accord  with  the  fundamental  principles  under- 

c. Review  should  take  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 

pre-lesson  ground  instruction,  this  period  should  be an 
in  the  uPundamentals"  and  other C.A.A. bulletins  made.  Like 

organized  discussion,  in  which  the  trainee has an opportun- 
ity to  ask  questions. 

D. Eduation of trainee  performance. . 
1. Inaccurate  evaluation  of  trainee  performance  has  three  main  causes: 

a. ~ ~ F a i l ~ e  to look for  the  right  things. 

b. Failure  to  record  accurately  what was observed. 

c;  Failure  to  evbluate  the  performance  adequately,  either for 
the  trainee's  benefit,  or  for  grading  purposes. 

2'. Evaluational  procedures  have  two  purposes: 

a. Analysis  of  trainee's  performance  for  instructional  purposes. 

b. Analysis  of  trainee's  performance  fpr  ,grading or rating  pur- 
poses. 
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E. 

b. 

C. 

di  

3. Whether  evaluation is for  instnrctional or gradlag purpges, the ~ ~ 

observational  procedure  is  the  same.  The  instructor, the& €$, 
mat look  for  the  right  things.  This  can  best  be  accompltshed ~ ~ . 

by the  development  of an organized  Bgstem of observation. 
5 

. .  
._  ~. 

Break  down  maneuvers  into  logical  units  (such as entry, 
turn,  and  recovery)  and  whenever  possible  note  errors 
during  the  trainee's  perforlnance  of  each  pert. 

Clasaie the  errors  found in each.~pmt of  the  maneuver, - 
for  exawple,  as  follows; 

~~ . 
~~ 

(1) . Control  operations. 
~~ 

(a) Errors in application  of  pressures. 

(b) Errors in timing. 

(2) Precision. 

(a) Errors in maintenance  of  direction,  turn, 
angle  of  bank,  etc. 

(b) 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 t emg of  specific  aspect$  of  perform- 
ance  ("leads  with rudder ib entry")  rather than in terms - -  
of  general  characteristics  (npooG  ioordinationn). 

Record  accurately  what is observed, i.e., use an organized 
gatem of  note-taking  while in the air. 

The  "Ohio  State  Flight  Inventory"  represents an 
organized  procedure f o r  making  observations,  developed 
through  research so that  the  most  important  aspects 
of performance  ere  noted. 

S d  5x8 cards-have  been found by maw experienced 
flight  instructors  to  be  useful  for  note-taking  while 
in the  air. 

. .. 

4. Evaluation  of  performance  for  instructional mposes. 

a. The over-all  performance  should  be  evaluated  first. 
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b. Then  spicific  faults  should  be Aalyzed, and  their  effect 
on  the.  over-all  performance  pointed  out.  The  "Flight 
Inventory" s h d d ~ b e  gone oirer,  with  the  trainee,  at  the 
completion  of all flights  in  which  it  is  used. 

C. llFqilies of errors1' should  be  particularly  noted. 

(1) "Families  of errors" occur  when  certain errors appear 
in  the_executicn  of  several  maneuvers  which  can a l l  
be  traced  to a common  cause, e.g., skidding  in  all 
maneuvers  involving  turns,  due  to  improper use of 
rudd%r, failure  to  "feel"  approaching  stalls  result- 
ing  in  poor  breaks  on  stalls,  bad  landings,  steep 
climbs,  etc. 

(2) Particular  attention  should  be  given  to  correcting 

discovered. 
the  underlying  cause  when  families  of errors  are 

(5) If the  same  "family  of -errorsll, appears  in  several 
of  the  instructor's  trainees,  some  deficiency  in  the 
insthctor~ls  teaching  methods may be  indicated. 

5. Evaluation  for  grading  *poses. 

a. When  evaluation  of  flight  perf.ormance  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 seauencd!. The  check  flight  situation,  that 
is;  should be  standabdized. 

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, e.g., an average 
trainee  rated  immediately  after  an  outstanding 
trainee may receive  too  low a rating. 

(2) Use of  the  'Flight  Inventory"  helps  solve  the  problem 
confronting  the  inexperienced  instructor  in  deternin- 
ing w h a t  constitutes a "good," ltaverage,tl or "poor11 
trainee  since  evaluation  is  in terms of  observed 
.prfonance rather  than  ratings.  These  records  of 
obse.w.'performance  of a number  of  trainees CM then 
ti6 compared  to  determine  the  relative shding 'of 
members of the group. 
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(3)  When a trainee's progrees is being  evaluated, the follow- 
i n g   p o k t s  should be noted: 

(a) Application of principles  learned  in  previous 
nmneuvers (e.g., safety  precautions,  correution 
f o r  drift, etc.). 

(b) Recognition  of new variat ions of previously learnbdt 
control  applications- 

(c) BapidiQ  with which errors drop  out  with  continued 
pract ice  on certain maneuvers. 

(d)  Persistent  recurrence of old errors. 

(e)  Speed with which the  trainee  ncatches on." 

6. The problem of r a t i n g   f l i g h t  performance. 

a. The W.T.S. logbook ca l l s   fo r   r a t ings ,  after each f l i g h t ,  of the 
trainee's  perfo-ce on a l l  llvuleuvers practiced  during that 
f l i g h t .  These ratings a re  made i n  t e rns  of a grading  system 
having a renge of five  points,   as  followsr 

1 - Excellent 
2 - Ab& Average 
3 - Average 

5 - Poor 4 - Below Average 
- 

b'd The purpose of r a t ing  system i s  t o  differentiate individuala 

the f l igh t   ins t ruc t ion   s i tua t ion ,   the   ra t ing  system i s  designed 
i n  respect t o  the  petformawe on which they 6.1% being  rated. In 

t o  b&g out  differences ' i n  f lying  proficiency which ex i s t  among 
trainees. 

(1) In order for d i f fe rences   to  be~mde most clear ,  as much 
of the t o t a l  of ra t ings  as possible  should  be  used'. 

(I?) T h i s  fact  makes clear that the  tendency of many f l i g h t  

ratings is an ineff ic ient   ra t ing  procedure.  (For instance, 
ins t rnc tors  t o  use 0 6 4  two or three of the  f ive  possible  

that 32 were given 8 grade of e i the r  75 or 80, the  other 
one s t u d y  of inspectorel   ratings of 36 trainees showed 

between individual trainees, bat merely lumped the  bulk of 
f h r  being  given 70. This obviously  did not d i f f e ren t i a t e  

them i n t o  two groups.) 

c. The rating or grade  given t o  a t ra inee w i l l  depend on the  stan- 
dard of performance  with which he i s  being compared. 

(1) TWO standards m i l d   b e  used in r a t ing  a group of trainees, 

c d d  be compared with: 
Le., the  perfo-ce of individual  trainees in the  group 



(a)  The performance of a large group of t ra inees  who 
had completed the  f l ight   course.  

(b)  ha performance of a la rge   g rmp of t ra inees  
having  the same amount of t ra in ing  as the man 
being  rated. 

(2) The advantages  -and  disadvantages of these two types 
bf standards are: 

fa) Standird;  Proficiency  at ,  end of course. 

- Advantage: Improvement can be shown by the 
.progressive improvement i n   r a t i n g  from stage 
t o  stage. 

- Disadvantage: The en t i r e  range of ra t ings 
w i l l  probably  not  be used i n   r a t ing   t r a inees  
a t  any one atage, e.g., during  Stage k, even 
the  beat  trainees would seldom be  ra ted  bet ter  
than 3 on ce r t a in  maneuvers. 

(b) Standard:  Praficienqr of a group having same 
mount of training  as  those  being  rated.  

- Advantage: The entire  range of ra t ings can 
 be used i n   r a t i n g  R group of t ra inees  a t  any 
s tage   in   the i r   t ra in ing .  

- Disadvantage: Ixiprovwnt  is not so readily 
shown, since  the  trainee who improves nornally 
w i l l  show no improvement i n  h i s  ra t ings from 
stage  to   s tage.  

d .  W.T.S. o f f i c i a l s  have s ta ted   tha t   ra t ings  are t o  be made 
terms of what. could  be  .&icted  of a & ~ D  of t ra inees  hav- 
~inu comparable , t ra ining  to   those be- rated.  

[CAUTIONS Check this   point , i+t th  your I 
I resid'ent  supervisor. -W.T .d.  procedures 
chanrre frbm time t o  time. I 

(1) Thus, the "standard" against  which trainees  being 
rated a r ' e  t o  be compared is  repiesented  best  by the 
various  levels of performance  tpe  instructor has 
fwhd i n  grevious  trainees  ,he has instructed.  

, .  

(a) Th3s' q9.y present some d i f f i c u l t y   t o  the inex- 
psxtenced , i n s k c t o r ,   s i n c e  he has  not  trained 
enopgh trainees  to  develop a basis for compari- 
son. Until experxence is  gained he may: 

,- Use as a tentat ive  s tandard  the performances 
of the nen with whom he trained,  in  various 
b L T .  courses. 
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- R e f e r   t o  his l is t  of e r ro r s  colaollly made in 
a spec i f ic  maneuver. The  number of these 
errors made by a given  trainee can then be 
considered in giving him a rating. 

~~ .~ . ~ . -  
.~ ~. 

~. 

~~ 

~ ~~ 

(2) I t  shrnild be remembered that when t h i s  s t m w  ( FOD- ~ . i 
parison with  the group) is used: ~I 

.~ 

(a) ' Average progress from s tage   to   s tage  will be 
~ ~. 

indicated by similar ratings from s tage   t o  .~ .. 
stage, and not by iwrroveatent in rat ings;  

(b) The entire  range of ratings  should  be used, eb 
that the  greatest   possible   different ia t ion be- 
tween t ra inees  wsy be made. 

~. 
~~ .~ 

~~. 

- If a la rge  m~ of t ra inees  were being 
ra ted  on a given maneuver there  should be 
11s and 5 ' s  as w e l l  as ra t ings  of 2, 3, and 
4: T h i s  i s  becauee i n  a large group of 
trainees  with equal number of hours of 
f l i g h t   t h e r e  must be soie who a re  outstand- 
ingly bad. 

~ ~- 
.- 

~~ 

.~ . ~~ ~. 
. ~- 

- Certain s n a l l  groups of t ra inees  may not con- 
tain very good or very poor trainees,  so that . 
the  instructor  should  not  "force" h i s  ratings.  
He should remember,  however-, that 1's and 51 s ' - 
are  included in the  scale,  and should  be used 
i n  rating  the  extremely good, and the  extremely 
poor trainee,   respectively.  : .  

(3) Two implications of ratings in t e rns  of a group of 
txainees  having comparable t ra ining  to   the  individual  ~ ~ :. 

be- rated  are: 

(a) The statement made frequent ly   instructors  
that, "If a t ra inee were ra ted  '1' he would be 
perfect  so there would be no use of t ra in ing  him . :~: 

further,n i s  grossly inaccurate. 

.~ 

(b) Just because a t ra inee i s  given a It i n  a maneuqer :: 
in   Stage A does n o t  imply that further hprovement ~ ~~ 

is  impossible. It merely indicates   that  in can- 
parison  with  others  having  the sane training,   the  ~ ~~ 

t r a inee ' s  performance is extremely,good. 



Presented  below is a sample  of  the  type  of  page (or card)  that is to be 
kept on each  individual  trainee by the  instructor.  Such  pages ( o r  cards) lsey 
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 is to be kept  for t h e  instructor's  personal  use, i.e., its COE- 
tents  are  not to be shown to  unauthorized individuals. Its  sole  purpose is to 
aid t h e  instructor in making  accurate prewation for a given flight  lesson 
with a particular trkinee. Such a logbook  prevents  the  instructor's  forgetting 
specific  errors  and  good  points  of a particular  trainee. 

It must  be  remembered  that  this  logbook is not a "rating" or a "grading" 
device. It is an aid  to  proper  instruction only. 
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PHOTOGRAPH OF 

THE FLIGHT RECORDER 

and 

A W L E  RECORD 

Developed a t   t h e  Massachusetts I n s t i t u t e  of Technology 
under a grant-in-aid by The Committee on Selection 
and Training of Aircraft  P'ilots  National  Research 
Cbuncil . 



TRE  FLIGHT RECORDER 

The  flight  recorder,  illustrated on opposite  page  (external 
housing  reaoved) , was  designed'  and  constructed  especially  for  use 
in  elementary  ti'aining  at  the  Instrument  Section,  Departuent of 
Aeronautical  Engineering,  nassachusetts  Institute  of Techlogy, 

~~ under the auspices  of  the  Conmittee  OnSelectionand  Training  of 
Aircraft  Pilots,  National  Research  Council. It embodies  the  sug- 
gestions  and  speoifioations  which  have grown out  of more than  two 
years  of  research,  sponsored by the  Committee,  on  graphic  record- 
ing  of  flights. 

.~ 

. 

chart  (Sample of wax record  appears  on  back of opposite  page)  the 
By means of metel styluses  ecratching on a 15" waxed  paper 

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 c are  recorded by stqlus. (5). Functions 
d, e, f, and g are recorded by styluses (6) - Function h is  re- 
corded by stylus (7.- A l l  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 ro l l e r  (3)  to  the  take-up  roller (4) by a spring-wound 
governor-type  clock  enclosed  in a housing (1) . The  standard  chart 
speed is 5n per  minute  which m y  be  increased  to 6' per  minute by 
changing  gears.  Shock  mounts (8) are  provided  for  installation  in 
the  airplane. 

lying  principles  which Rake this  instrument-particularly userul in 
field  work,.  Except  for  the  normal  and  lateral.accelerometers, 
which  are  enclosed  in a comon case (61, each  unit  is  enclosed in 
an  individual  housing as foUows:  Housings (3)  control  recording 

 at the bottom of  housing 5) provides  for zero settings of the altimeter. 
units; housing ( 4 )  airspeed unit;  housing (5) altimeter  unit. Crank 

!€he entire Pram (2) pa ITA tting  rapid  removal  for  repair cs' replacement 
without  dieturbing  the  other  units.  All  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  rear  view  of  the  Flight  Recorder  illustrates  the  under- 

The  Flight  Recorder  has  not yet been  put  to  field  use,  having 
only recently  been  completed.  It  is  anticipated,  however,  that  it 
will  sefve  as a useful  adjunct  in  day-to-day  instruction or in 
flight  tests,  and  provide  the  instructor  with  detailed  and  objective 
information  about  the way the  trainee  handles  the  airplane  in 
either dual or solo flight. 



-167- 

FLIGHT RECORDER 
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5-52s 

DESCRIPTION OF MOTION PHOTOGRAPH OF GOOD AND BAD 
PKRFORFlLLNCE ON SELECTED  MANEUVERS FROM A 

FLIGHT  TEST. REEL 2 

(For  Methods-Instructor) 

I .  Description of film. 

These  motion  photographs were taken a t   P o r t  Columbus,  Columbus, Ohio, i n  
connection v i t h  the Midwest Project of the  National  Research  Council 
Committee/ Selection and Training of Ai rcraf t   P i lo t s .  

A description of the  instruments  in  the camera f i e l d  may be  found i n  t he  

Panel. 
exhib i t   en t i t l ed  "A Photograph of the C.A.A.-N.R.C. Piper Cub Instrument 

The film presents  selected maneuvers from  check f l i g h t s  made.by C.P.T. 

The selected maneuvers, which are   ident i f ied by a card i n  the  upper  left- 
trainees  just   previous  to  the  completion of the i r  primary instruction. 

hand corner of the  projection  f ield,   are:  , 

1. 
2. 
3. 

5. 
4. 

6. 
7 ,. 
0. 

10. 
9. 

11 L 

Take off.  
Climbing Turn. 
360' Steep Turn t o   t h e   l e f t .  
360' Steep Turn to   t he   r i gh t .  
S t a l l .  

Medium T u r n  t o   t h e   l e f t .  
Glide. 

Medium Turn to   t he   r i gh t .  
S t ra ight  Climb. 
S t ra ight  and Level. 
Landing. 

The following  points,  regarding  the maneuvers photographed during  the 
two f l i g h t s ,  should  be  noted: 

PILOT #5. Relatively Poor Performance. 

Take-off: 

Climbing  Turn: 

360' Lef t  
steep  turn: 

360' Right 
steep turn: 

Flew the  plane  off,  although  control movements not smooth. 
Considerable  uncoordinated  aileron movement j u s t   a f t e r  
leaving ground. 

Banked t o  30' on entry,  then  shallowed  off t o  15O. 
Slipped  during  turn, due to  holding of "top rudder." 

Slipped on entry, due to   insuff ic ient   rudder  and rough 
application of aileron  pressure. 
Banked too  steeply,  apparently  losing  control,  nose dropped 

Recovery accompanied by  marked aileron  skid.  
and los t   a l t i tude   rap id ly .  

Nose high  during turn,  and a slight,   but  continuous  sl ip.  
4 5 O  bank maintained. 



Sta l l :  

Glide: 

Left  Medium 
banked turn: 

R-ight M e d i u m  
banked turn: 

C l i m b :  

S t ra ight  and 
Lkvel: 

Landing: 
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Break apparently  not  "clean." 
Corrixted  for low  wing by rudder pressure, but  use of 
aileron  pressure also evident. 

70 mph. Directional  control only fair. 

XIo bank. Entry and recovery smooth except   for   s l ight  
s l i p  on entry. 

30' bank, s l i g h t   s l i p  on entry, pronounced aileron  skid 
on rec,overy . 
Angle of climb  probably  too  steep -- r a t e  of climb slow. 
Tendency f o r  low r i g h t  wing evfdent. 

Sat isfactory - 
Failed  to   hold  s t ick back af ter   p lane was on ground. 

PILOT #la. Relatively Good Performance. 

Thke-off : 

Climbing Turn: 

3600 L e f t  
s teep turn: 

380' Right 
.steep  turn: 

Stall: 

Left Medium 
banked turn: 

Right Medium 
banked turn: 

Cl i l l l b :  

S t ra ight  and 
Level: 

Landing: 

Flew plane  off. 

Shallow  bank -- rate of t u n  var'ied. 

60' bank obtained,  but  pilot  held  top  rudder, l o s t  al- 
t i tude  - 
h g r e e  of bank var ied   to  4S0, slight  skid  evident on 
recovery. 

In  general good, except for f a c t   t h a t  
of nose t o  horizon  varied somewhat. 

Clean break, no aileron  pressure used 
wing. 

re la t ionship 

i n  ra i s ing  low 

30' bank. Nose s l igh t ly  high  during  turn. 
No s l ip   o r   sk id .  

30' bank. Nose slightly  high  during turn. 

Air Speed 55 mph. Right wing s l igh t ly  low. 

S l igh t  1085 i n  a l t i tude .  

Good. 
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U';T .S. Controlled  Secondary 

SELF-AUDIT FOR FLIGHT 

Even  experienced  instructors  find 

INSTRUCTORS 
. 

. 

that  it  is a good  thing  to  "take . ,. 
stocktt  of  themselves  periodically  in  order  to  prevent  occasional slip 
ups  from  becoming  bad  habits.  This blank has been  designed  to  aid you 
in  "auditingtt  your  daily  instruction  methods so as  to  point  out  your 
strengths  and  weaknesses as an  instructor. 

Since  no one instruction  session ' w i n  give a true  picture  of  your 
general  practices,  space  is  provided  for you to  check  youreelf  on a 
series  of four consecutive  sessions. Use Column 1 for  the  first  session, .~ 
Column 2 for  the  second,  etc. 

questions  on  the  accompanying  sheet,  using  the  appropriate  column: 
After  each  session,  review  carefully  what  happened, and answer  the 

1. If  the  answer to the  question  is  clearly H Y E S " ,  place a check 
mark in the  square  following  the  question. 

2: If  the  answer  is  VNOll,  leave  the  space  blank. 

3.  If.you really  tried to follow  the  procedure Sn question,  but 
were not  very  successful,  place a question mark in  the  square. 

If for,every one  of  the  series of four consecutive  instruction 

you  can be fairly  certain  that:you  are  consistently  adhering  to  the 
sessions  you are  honestly  able  to  gut a check  mark  opposite a question 

correct  in6truction  practice  covered by the  question. 

--~ 

On  the  other  hand,  the  appearance of a number of blank spaces  or 
question  marks  after a given  question  should  be a danger  signal  to  you, 

a r e  having  difficulty  carrying  it  out. If the  latter,  consult  your 
indicating  that  you  have a tendency  to  neglect  this  practice  or  that you 

chief  instructor  or  talk  it  over  with  your  associates. 

Remember, NO ONE IS PERFECT BUT EVERY ONE C A B  IMPROVE. 
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SELF'-AUDIT FOR FL1GBT:INSTRUCTORS 

A. BFXOFIE  THE S B S I O N  STARTED. 

1. D I D  I prepare Wself by reviewing ngr notes  on the I 

trainee's  previous  lessons so as  to  get  ready  for  this 
particular  student? 

2. D I D  I have a clear  idea  as  to  exactly  what I wanted  to 
accomplish  during  the  session? 

B.. BEFORE LEAVING THE GROUND. 

1. D I D  I review  the  past  lesson  (or  lessons)  with  the 
trainee? 

2. D I D  I make sure,the trainee  had a clear  idea  as  to 
what  was  to  be  done  during  the  session? 

3. D I D  I give  all  possible  instruction  on  the mound, re- 
viewing  the  Fundamentals  of  Basic  Flight  Planeuvers, 
diagrams,  discussing  the  maneuvers,  etc.? 

4.  D I D  I check  to make sure  the  student  understood  the  key 
points  of  the  maneuvers  to  be  practiced? 

C. IN THE  AIR. ( D u a l )  

1. D I D  THE student  understand  clearly  what I wanted him 
to do? 

2. D I D  I use  the  correct  "Patter"  in  describing  the man- 
euvers  being  taught? 

3. D I D  I give a of  the  correct  method 
of  performing  the  maneuvers? 

4.  D I D  I analyze  the  student's  performance  into  its 
specific  strong  and  weak  points? 

5. D I D  I make  sure  that  criticisms  were  helpful  rather 
than  merely  critical? 

6. D I D  I praise  the  trainee  when  he  gave a good  perform- 
ance  and  identify s he  did  well? 

7. D I D  I keep  on  the  alert  for  signs  of  student  fatigue, 
tension,  discouragement,  etc.? 

8. D I D  I use the  time  in  the  air  efficiently,  i.e.  no 
unnecessary  back-tracking,  maneuvering  around  for 
position,  unnecessary  discussion,  etc.? 

0 . m  

nunc7 
a n o n  

n o n o  

noun 

000n 

nnuu 

n o m  



BELF-AUDIT FOR FLIGBT IHSTRUCTUFLS page 2 

Dv fH TBE (after the instruction  flight) 
Instruction 

Sessions 
1 2 3 , 4  

L; DID I review the performance with the trainee, evalu- 
ating his progress t o  date? U'nno 

2. DID I "look forward" to his  nart lesson, suggesting 
what he could do to prepare for i t ?  

E- ~ ~ E R A L  ETAMATZON OF rn IIOSTRDCTION METHODS M DATE. (on 
the baais of this series of instruction  seesions.) 

I.. DO I e , w  ~teacMng techniques t o   ~ t b e  m i p i c  problems 
of each trtdiee? 

2. DO THE sessions accomplish w h a t  they m e  planned to 
accomplish? 

3. IN GENERAL are  instruction methods hamoving? 

4. The instruction techniques I am going to  cmcentrate on 
in the future are the following: 

a. .. 

C-. 

f 

0 
, 

0 



Material for U n i t  Lesson Plan VIII. 
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PHOTOGRAPH OF 

C.A.A. - N 2 . C .  PIPER CUB IBSTRLWMT PANEL .~. .- 

Taken  from P a r t  I of An Analysis of Photographic Recorda 
of Pi lot  Perfbrmance, January 1943, by Viteles, M .  S. , 
Thompson, A .  S., and Ew&t, E.  S .  This study was under- 
taken at the  University of Pennsylvania, Philadelphia, 
Penneylvanfa, under the auepices of the Conmittee on 
Sdect ion and Training of Aircraft Pi lote ,  National 
Rasearch  COancil. 



These  photographs mere taken to  provide  information  concerning  the 
oontrol  adjnstnents made by the   p i lo t   dur ing   f l igh t  and on the   a t t i tude  
and f l i g h t  of the  plane. 

It will be noted that a special  instrument p e l  h a m  been  prepared 
for use in these studies,  as follows: 

Special  Instrument  Pmel (mounted over left half of standard 

a. Top rowl left  t o  right;   Suction gauge ( for t es t ing  turn 
and bank indicator and ggro hor- 
hob);  Airspeed ind ica tor ;   ra te  

Altimeter. 
of Climb Indicator; and Sensit ive 

pane11 - 

bL Bottom row, l e f t   t o   r i g h t :  Tachometer; Gyro-Borizon; 
Turn and Bank Indicator; 
Switch for  Suction Gauge. 

(2) Pennsylvania  Control  Recorder (mounted below special  panel) I 
8,. The top  scale is the  Rudder Pointer;  the  middle  scale,  the 

diler~ns pointer;  the  Botton  scale,  the  Elevators  pointer. 
A " u l t i p l i e r l  i s  located  behind and beneath  the  Control 
recorder. It m a t  be  noted that the lweasuring units' 
f o r  the  control  indicators which appear in the photo- 
graph are  merely units s e t  up fo r  interpret ing  the films, 
i.e.,  they  are  not  inches of movement, pounds of pressure, 
etc.. 

(3) Ident i f icat ion Datat 
a- The card i n  the  upper l e f t  of the  panel   ident i f ies   the 

bd The number appearing above the  Control  Recorder  identuies 
p i l o t  by code number and t h e   f l i g h t  by l e t t e r ,  e.g., 620 A .  

the  maneuver being photographed. 

larger cawerk f i e l d  and include  the head aad shoulders of the p i l o t  and a 
The photographs taken by the  motion-picture  canera embrace a s l igh t ly  

laents nade after this photograph was taken, a signal l igh t   ( ind ica t ing  
gLieater portion of t he   f ron t - sea t   t h ro t t l e  and control  st ick.  In  improve- 

that t h s  check p i l o t  had taken over) was mounted above the  special  instru- 
ment panel and the maneuver ident i f icat ion number was enlarged and moved 
t o  the r i g h t  of the  Control  Recorder. 




