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Dr. Dean R,  Brimhall, 
Dimotor of Research, 
Civil  Aeronautics  Administration, 
riaahington, D. C. 

Dear Dr, Brlmhal l :  
3 

o f  Basic  FlipQt Maneuvers as Training Aids! by E. h e l l  Kelly and E. hart, is  
submitted by the  Committee on Selection a d  Training of   Ai rcraf t   P i lo t s  w i t h  tho 

The attached  report on The Effectiveness of F a t t e r  and of Fundamntale 

recommendation tha t  it be included in   t he  series of-technical  rmorta  published 
by the Division of Research, Civil  Aeronautics  Administration. 

of p i l o t   t r a i n i m  undertaken by the Committee. These etudiee  ref lect   the  con- 
viction, nbich you have so frequently  stated,   that   the improvement of   t ra ining 
methods Is an essent ia l   s tep   in  the most e f fec t ive  us8 of manpower i n  aviation. 
Such emphasis upon t ra in ing  in t he  Committee research program represents a 
particularly  important advance upon ear l ie r   reeearch   in  the f l e l d  of aviat ion 
psychology  which,  both dur ing  ?iorld War I and throughout  the p r i o d  lnmmdiately 
following, we8 prhul r i ly  codcerned w i t h  problems of aslection. 

This  report  covers one of a series of investigations i n  the f i e l d  

work w i t h  t he   Pa t t e r  snd Fundamentals of Basic  Flight  hkneuvers WRB or ig ina l ly '  
conceived a8 an maction" program designed to  bring t o  bear upon p i lo t   t r a in ing  
the  experience of education  and  industry. A5 an "action" p r o m  this work 
has been eminently  succeesful. The l e t te rs   rece ived  fmm flight inatruotors  
md flight operators, as well as the  reception  accorded to  these  t ra ining  a id6 
by the  Navyy, furnieh  evidence  of  the  extent  to which this   mater ia l  has foud 
useful  application  in  the field. In view of such wide acceptance, a research 
atudy to test tbe uaefulmss of theee  traiuing aids might *ell have been con- 
sidered  unnecessary. However, i t  is the fixed opinion of the  Comlt tee ,  
which I am cer ta in  you share. t h a t  i t  is still necessary  to  determine  objeotive- 
l y  how well  such t ra in ing   a ids   func t ion  and w h a t  they  contribute  to  training. 

I n  considering the attached  report ,  i t  i s  well to r eca l l  that the 

Unfortunately, the present  investigation  does  not  present definitir?)' ' 

.~ . ,~ 

svidence  with  respect  to  these  questions. The imestigstion.,  llhich wae coa- , 

i 

*@ 



ceived as an exploratory  study,  does  give a clear  indication  of the d i f f i c u l t i e s  
t o  be experienced and of the  controls which muat be applied in euoh fur ther  

proved training  mthode. From this point of vim,  the  s tudy  represents   an im- 
s tudies  as mey be undertaken in  exploring  the  value of t ra in ing  aide and of im: 

portant  contribution  to  the  application  of psychology in   aviat ion.  

I n  presenting t h i s  report ,  it is probably  important t o   no te   t ha t  

analysis  and that reports  will be submitted on the Ohio State  Flight  Invent0 
c r i t e r i a   t o  which Dr. Kelly referb a re  undergoing  very  complete  and  detailed 

and on other c r i t e r i a  considered i n  the study. Theee, it is anticipated,  w i l l  _.._ 
throw further l i g h t  on the usefuln1388 of these c r i t e r i a  both  for f ield use and 
as research  aids, 

Very truly  yours,  

. '  
mv-ce 

Morris S. Vlteles, Chairman, 
Committee on Selection and 
Training of Ai rcraf t   P i lo t s ,  
National  Research  Council. 



! THE EFFE.CTIVE!!GSS OF "PATTEir" AND OF VUNDA13ENTALS OF BASIC 
F'LIGHT MANEU11EXS3 I,.,? TFS.IE!INC AI?S;*. 

divided  into two sub-groups matched on the  basis  of six var iables  
A group of f o r t y  primary  Civilian P i l o t  :'raining Students was 

born or thought ta be related  to   success  in learning to fly.  One 
group mas cal led mexperimental"  and taught with  the  aid of specially 
prepared study  sheets for students and standerdized  vocabulary o r  . 
"patter" f o r  instructors. The other  group was called  "controlR and 
tclught a8 previous  groups  of Civilian P i l o t  Training students had 
been taught 6t the same ins t i tu t ion .  

learning i n  the two groups.  These included  performance  records on 
four  special  check f l i gh t s ,   i n s t ruc to r ' s  rating a t  solo and a t  end 

on t h e   f l i g h t   t e s t .  
of the  course, and Civil  Aeronautics  Administration  InspectorPs  grade 

. Severa l   c r i te r ia  were used t o  compare the rate and  degree  of 

study  sheets and patter fo r   t he  pre-solo maneuvers only,  the inpossi- 
Limitations of the  experimental  design were: avail.ability of 

b i l i t y   o f  matchi% instructors ,   the  small number of cases i n  each  group, 
and the  inaaequacy  of  criteria of student  success. 

Analysis of   the.resul t ing  data  showed no s ignif icant   dif ferences 
in the performance i n  the two groups on any of the   c r i te r ia .  On the 

before  those in the  control group; t h i s   f i nd ing  could however have 
average,  the  experimental  students were coni.idered  "ready for solo" 

resulted from a difference i n  stbRd&rds of   the  instructors  of the 
two groups. 

instruction~~.l zids studied w2re of rio v&lue ,  but the7 couici equkl ly  
These negrtive findin:;a co1da be interpretea *t~ nem t h t t  the  

xeL2 hove resu-teci  from the in:.dequ&c: of ti,? c r i t e r i h  ;:I:.: o t i o r  iimi- 
tsiim:: 7 :  E:<:,erise:.LLl oesi,:r,. r,viornct i~ ? r e s e n t e n  t:. mm tnht the 
,.,:itex;<. o f '  ?lit;hL COG+ 'eilc: wre not suiL.'::lt :'or revealin<; r,i::-er- 
ellcez t,,et.;eor. mtcrrea ~ T G U ~ S  t r ~ i n c c  t ~ y  ani;- slic:ntL;,. difcerin; s s t h d s ,  



In  the  course of  research on t ra in ing  methods conducted a t  Purdue 
University  with f h d s  provided by t h e  Civil  Aeronautics  Administration 
through  the  National  Research Council Committee on Selection and Train- 
ing  of Aircraft P i lo t s   t he re  were developed ea r ly  in 19U two t ra in ing  
sids, vie.: 

~~ 

. .$$: .. . I c . .~', :. ,, 

1. A manual known is Fundamentals  of &sic   F l i&t  Maneuvers1 
. ~, U.+ ~ 

containing a de ta i l ed  description  of  each of the maneuvers 
i n   t h e  primary  Civilian  Pilot  Training  Course  for  study by 
the  student on the  gromd p r io r   t o   f l i gh t   i n s t ruc t ion  in 
the  maneuver. 

. .  
~ 

?~*. 
~ . ' :;.-* i ~. ~. 
I ZL. -. 

;. . . .  

2. A small booklet known as Patter2 embodying 6 simple,  straight- 

used by the  instructor  while  demonstrbting the maneuver to 
forward, m d  standmdieed description  of  each maneuver t o  be 

s tudents   during  f l ight .  

thsn 100 hours  of actual conversations between ins t ruc to r s  and students 
This wterid wbs developed on the  k s i s  of a careful study  of more 

b s  recorded by mans of  specihlly designed rhdio  air-to-ground  recording 
equipment. The descr i? t ion  of   esch  f l ight  mansuver as used both i n   t h e  
Fundamentals  and in the Pa t t e r  whs cbrefully  reviewed by m6ny f l i g h t  

Finally,  the  material was flight-tested  before  being  turned over t o  
operbtors,  inspectors,  and  students  before  receiving final hpproval. 

C iv i l i an   P i lo t  Tr~ining ins t ruc tors  and, in modified form, to Navy in- 
structors f o r  use in t r a i n i n g   p i l o t s  a t  the  primary  levol.3 

Although  both  the,Fundanentals and the Pa t t e r  were well received 
by i n s t ruc to r s  and students, it seemed desirable  to  conduct a t ra in ing  
experiment which might yield  objective  evidence  of  their   effectiveness 
as instructiona!.  aids. Such an axperiment was carried out  during  the 
spring  of 1912 a t  Purdue University.  Briefly,  the  experiment con- 
s i s t e d  of dividing  the LO available  primary C.P.T. s tudents   into two 
matched groups,  providing one of  the  groups  with  the  instructional a i d s ,  

~ ~ ~ ~ ~ ~ _ _ _ _ _ ~ ~ ~ ~ _ _ _ _ ~ ~  - 

'A sample page i s  presented as Exhibit A. See: 
Fundamentals  of &sic Fl ight  blaneuvers for Civi l ian  Pi lot   Train-  

ing,  (Supplementary  Student  Material).  (1st ed.)  Tiaskington, D. C.: 
Civil Aeronautics  Admioistrbtion, 19U. (Prepared by E. L .  Kelly end 
skf f  a t  Purdue University.) 

~~~~~ ~~~~~~~ ~~ 

' A  m p l e  p&ge i s  presented as Exhibit B. See: 
Potter:   besic  Flight  :Imeuvers  for Civilian Pilot   Training. (1st 

>&red by E. L. Kelly &nd s k f f  a t  Purdue ilniversity.) 
ed.) E'cshington, D. C.: C iv i l  Aeronautics  Administrhtion, 19&. (Pre- 



I .. 10. CLIMBING 'PIIREIS 

A CLIMBING TlJRN I S  SIMPLY A SHALLOW TURN MADE WHILE THE S H I P  IS CLIMBING. Thus, 
in  making a climbing  turn,  combine  the  principles  you learned--~~m- 
practiced normal climbs  and  normal  turns. ' ~ ~ . * * . ~  .. ~ . ~~ .. .- _ _  ,; : ~:<+-~>- ~~ ~ . ~. ~~ 

.@ IN ALL TURNS, COORDINATION OF YODR CONTROLS IS IMPORTANT. You will find  it 
necessary  to.hold  more  back  pressure  in a climbing  turn  than  in a normal 
turn,  since  the  nose  is  already  held  in a climbing  position. 

__-.e--. ~ .. *--_ 
~~ =-: - -,: 

REMEMBER: In a climb,  the  air  speed  of  the  plane  decreases.  In a turn y~ :~- ~. 

minimum  safe  flying speed becomes  greater. 

Thus,  in a climbing  turn,  your  margin  of  safety  above  this minimum fVtng 
speed is less  than  during  either a normal  climb or a n o m 1  turn. 

_~,.: 
.~ 

. ~. 

1 THEREFORE: WITH THE SAME AMOURT OF POWER, THE SAME DEGREE OF CLIMB CANNOT BE 
MAINTAINED in a climbing  turn  as  in a straight  climb. 

DECREASE THE ANGLE OF CLIMB  BEFORE STARTING THE TURN. I 
I 
I 
I MAKE A SHALLQW BANKED  TURN. 

COORDINATE YOUR CONTROLS. If you don't  use  enough  rudder  for  your  angle aP bank 
you  will  climb  with  one  wing low and  ttslipn. Too much  rudder for  your angle 
of bank results  in a skid, and a resultant loss of air  speed. 

1 A S K I D   I N  A CLIMBING TUBN IS DANGEROUS. I T  MAY DEVELOP I N T O  A SPIN. c 
TO  RECOVER FROM A CLIMBING TURN, coordinate  opposite  rudder  and  aileron.  At the 

same time  ease  off  your  additional  back  pressure so that, by the  time  the 
ship  is  flying  straight,  you are back  in a normal  climb. - 

A MAXIMUM CLIMBING TURN is executed  similarly to a shallow climbing  turn,  except 
that  it is done  at  full  throttle so that  your  angle  of  climb  can  be  dig- 
steeper. I n  maximum climbing  turns,  your ba~& should be less  than  in a 
shallow  climbing  turn.  In  general,  the  steeper  the  climb,  the  shallower 
should  be your bank  in a turn. 

THE RECOVEfLY is the same as from a normal  climbing  turn,  except  that  when you Come 
out of the  turn you should  be  back in a maximum climb. 

I 
I CPT MANUAL: 153 

EXEIBIT A 
Sample page from 

Fundamentals of Basic  FliEht Manewers 
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teaching t n o  other  group by the   t rad i t iona l  methods, and then curn- 
paring the  success  of tkie two groups i n  learning to   f ly .4  

~~ 

, u:. 
. ,  

, ,  
4 

vance thct   research on t ra in ing   of fe rs  many d i f f i cu l t i e s .  Research on 
-selection may be  clean-cut in design  ana  impressive hi outcome.  Very 

Differences between ,goups may be both  large  and.si(;nificmt.  The use 
large  populations may be  used, so that the   r e su l t s  have h igh   re l iab i l i ty .  

of a valid test bat tery may produce easily  recognizable  changes in prac- 
tical operations. 

D i f f i cu l t i e s  in research on training. It was recognnisd in ad- 

Research on training, on the  contrary, is cheracterized by d i f f i -  
c u l t i e s  in experimental  design which frequently lead $a r e s u l t s   t h a t  are 
a t  best  inconclusive.  Studies of training must ordinar i ly  be dons; with 
small numbers. There are  generally extreme d i f f i c u l t i e s  in matching two 
samples of student  populations.. To obtain adequate matching of two in- 
struct ional   s i tuat ions  presents  an equally troublesomproblem.  Research 
on educationel aids, therefore ,   rarely  yields   s ignif icant   resul ts   c lear ly  
and unequivocally  attr ibutable  to  the use of  such aids. As a result, 
most of the  training  devices now used i n  education and i n  industry have 
been introduced  because  the+-  em?lopent  appeared sound and not  because 
of experimental  evidence  proving  their  effectiveness. 

of  such aids in   aeronaut ics  was par t icu lcr ly   subjec t   to  all these d i f f i -  
cu l t ies .  The Funbenthls and Pat ter  had 6lrenay  received an epthuai- 
h s t i c  welcome by operators and instructors .  I n  other words, they had 
ptssed a prac t ica l  "hccepthnce" test.  Neverthelesa, it Rhs thought 
worth while  to  undertake a t  least an  exploratory  experiment with the 
hope of  securing  objective  evidence as to   the i r   e f fec t iveness  as t ra in-  

indeterminate outcome should  not prevent an investigation i n  which a 
ing hidso It was t he  opinion of the Committee t h a t  the prospect of an 

posi t ive outcome could have great prect ical   s ignif icance.  

I t  %s realized a t  the outset  of t h i s  investigation  that  any  study 

LESIGN 3P THE  EXPERIMENT 

e v a i k b l e   f o r  use in the  study, i t  was essent ia l  that the  exprimental  
Experimental and, control  KI-OUDS. Since only 40 students were 

group  (those u s i n g  the   t ra ining aids) a d  the control group be as much 
d i k e   a s  .possible at  the  beginning of the   f l igh t   t ra in ing  program. 

of the new ne ter ih ls  for pre-solo maneuvers, since  only  these  materiels 
were avai lable  a t  the  time  of  the  experiment. As post-solo  rnmeuvers 

6ny M i a i  superior i ty  due to   t he  new materials should  be  evident 
ere  essentially  combinations of the  fundamentals  taught  before  solo, 

throughout t h e  t r h i n i n g  geriod. 

%fore spec i f ica l ly  t h e  study was concerned  with  the  effectiveness 



Otherwise, w i t h  such me?Ki nmlbsrs, either group z&;:I? L,c .found su- 
periDr a t  the  (com>letion of the <rair!iny es tna  :-t.s~lt. of t chence 
in i t i a l   supe r io r i ty  i-, f lying  apt i tude.   In  or&r LC avoid such acci- '. ~~ ~'~ 

denta l   inequdi ty ,  i;he groups were matscned or, s eve ra i   vu iab le s  h o - m  
or thought t o  be rel.eted t o  success i n  f l i g h t  +,raining. Available 
mewures on which the g r o ~ p s  were matcned included: 

~ . .. 
~.~ , .~ .~ ,,.*,- .~ L 

2. 5coz-e on the Iowa Mathematics  placement Test,. 
1. Score on American Council  Psychologicel  Sxmination. 

3. University  pade-point index. 
4. Xedim  rating by three interviewers a f t e r  a 20-minute 

5. T o t a l  score on An Inventory of Personal Data for Pros- 
. interview. 

6. <core on Section A of An Inventory  of  Persond Data for 
ect ive  Pi lots .> 

7. Previous f l i gh t   t r a in ing .  
Prosoective  Pilots.  

hechuse  the 40 students were to be taught by fou r   f l i gh t   i n s t ruc to r s ,  
the  group was first divided into f o u r  sub-groups of 10 students  esch. 
Although per fec t  matching on a l l  seven variables w&s not   possible  with 

among the  four groups on any of the var iables  l i s t e d  above. (A test  
such an&ll groups, there were no s b t i s t i c h l l y  s ign i f icant  differences 

f o r  significance of differences was not   appl ied   in   the  csse of previous 
f l igh t   t ra in ing .  There was one student  Kith  previous  tr&ining i n  Group 
I; there  were two such s tudents   in   esch of the  other  groups.) 

.Two of the fou r  g o u p  (I and 11) were chosen a t  random and es- 
signed t o   t h e  two "expr imenta l"   f l igh t   ins t ruc tors  who used the train- 
ing  aids. The other two groups (111 and IV) mere assigned to   t he  two 
"control" flight ins t ruc tors  who teught  without  the  training  aids.  

and control  groups  should have received  f l ight   inst ruct ion from per- 
f e c t l y  matched ( i*e . ,  "identicel") instructors .  Because the  experiment 
was conducted in conjunction w i t h  a regular universi ty  C.P.T. program 
and by reason 0.f o the r   f ac to r s ,   t h i s  ideal mas not  even  approac-hble. 
I t  w6s necessary  to  proceed  with  the  instructors mhon the  operator  had 
hired for   the program or t o  drop the  experiment  entirely. 

Instructors .  In a perfectly  designed  experiment  the  experimental 
*~ 

6ge; both had only  recently completed t i e  C.A.A. ins t ruc tor  t r a i n i n g  
course;  neither had ins t ruc ted  in 6 C.P.T. program before.  Their  in- 
s t ruct iont l   experience W L S  limited t o  a fev  hours,  but both had ass i s ted  
in   the  preparet ion of t h e  Pa t t e r  and  Fundtnenkls. 

Both instructors of t h e  experimenkl  group were under 25 ye&rs of 

two "exprimentt l"   inst ructors   with  respect   to   age,  training, and lzck 
One of the in s t ruc to r s  in  the  control grou? wts very sirniltr t o   t h e  

~ ~~ 

5An Inventory of Personal ktt for  Prospective  Pilots,  Form ic.  

Kelly, E. L. The Helhtionship of Background and  Personal&y FGCtOrS 

~~ ~ ~~~~ ~ 

Rkshington, D. C.: Civil  Aeronautics  Administmtion,  19W. See: 

t o   P i l o t  Com?etency. (Purdue ltesemch Foundhtion, Project  No. 3: Progress 
Re?ort,  Sqtember, 1940.) ikshington, D. C.: Nctional  kesearch  Council Con- 
n i t t e e  on Selection and Training of Aircraft P i lo t s ,  1940. 

\ 



of instructional  experience. He had not, however, worked  on the 
Pa t te r  or Fundamentals. The second "control"  instructor was a vet- 
eran pilot   about  50 ye6rs of age, who hed been f ly ing   for  15 years 
and had taught in several  previous C.P.T. programs. 

"?::.~ I . .. ~. "- ' 5  .- . 2 ~, 
I . I  ~. - ~~ 

1 .  ~ , , ~  :. * i* 
~ .. .. 

Procedure. Groups I tmd I1 were taught   to ' f ly  by the "experi- 
menkl"  instructors  using  both the Fundamentals and the Patter.  A t  
the end  of ea& period of f l igh t   ins t ruc t ion ,   the  ipstructor gam the 

'student  those  sheets from the Fundhmentds descriptive of the matmwers 

instructor  quizsed  the  student on t h e  miterid which he should have 
t o  be covered i n  the  next  period. Before taking o f f   f o r  t lesson, the 

studied. 

did  not use e i t h e r   h d a m e n t d s  or Patter .  Both groups  followed the 
Groups I11 and IV were taught by the  ncontroi"  instructors,  who 

regular C.P.T. syllabus  outl ining  the sequence  of  mneuvers. An at- 
tempt was made to keep  the Fundamentals and Patter out  of the h m d s  
of the  control goup  of students and instructors,  hnd while it we8 
n o t   p x s i b l e   t o   a s c e r t a i n  the success  of this control,  it is believed 
t o  have  been reasunably  hdequate. 

of success UI f l j v h t  trabaigg. Because of the diffi- 
culty of securing a sat isfactory measure  of s tudent   p i lo t  competency, 
it seemed advisable   to   secure,as  mhny and as var ied   c r i te r ia  as pos- 
sible .  S i x  different   cr i ter ic l  were used: 

1. Instructor 's  e s t h t e  of when student was ready t o  ~ 0 1 0 . ~  
2. Ins t ruc tor ' s   ra t ing  of p i l o t  competency a t  actual  time of ~010.7 
3. Ins t ruc tor ' s   ra t ing   o f   p i lo t  competency a t  completion  of  course.7 
4. Scoree on Ohio State  Flipht  Inventorv completed during a stand- 

a rd  chegk flighL a t  the end of each of the  four  stages of the 
course. 

~~ ~~~ ~ 

h t e r i o n  No. 1 needs some ex?lanation. It  i s  a  fixed rule of the con- 
t ro l led  C.P.T. course that a studant must heve eight  hours of dual instruc- 
t ion  before soloing, even though  he m y  seem qual i f ied  ear l ier .  If a student 
WKS ready to   so lo  a t  the end of   e ight   hours ,   the   instructor   es t imted  a t  that 
time how many hours  the  student would have  needed i f  the   ru l e  had not  existed. 
If a student was not  ready to solo a t  eight  hours,  the  time when the hstruc- 
tor allowed  thk  student t o  solo w6s taken as h i s  estimate. 

~~ ~ 

t i n g   P i l o t  Comuetency. This  scale,   frequently  referred  to as the F'urdue Ra- 
7Criteris. Nos. 2, 3, and 5 were derived from Item 14 of A Scale for Ra- 

t i ng  Schle, mas pepa red  by E. L. Kelly and i s  printed by the Purdue Research 
Foundation. See: 

due Resehrch  Foundation, Project No. 2: Progress  Report, September 1, 19LO.) 
Kelly, E. L. Development of a Scale  for  Rating  Pilot  Comgetence. (Pur- 

Ifashington, D. C.: National  Research  Council Committee on Selection and 
h.6ining of A i r c r d t   P i l o t s ,  1940. 

8The controlled C.P.T. f l ight   course i s  divided in to  four stages: A, 
B, C, and D. Stage A ends when the  student solos, usually between the 
eighth and the  tenth  hours. Stage B covers  f ive  additiontl   hours,  through 
the   thir teenth hour.  Sthge C ends a t  approximately 25 hours, and Stage D 
a t  35. Provision is made for additional  hours in each  stage i n  cases where 
the  student  needs  further  practice on certain maneuvers. 

,-. . 
, ~I'.- 



D d  he show  reapect for a ship  and  ita  motor? 

Ed tenne or relaxed is he when flying? 

Hod eonlident is he of his flying ability? 

DMb he like to try  out new things, new maneusera  and cmea country trips, for exampie? 



. . 

5. Check p i l o t s  s ratias. of p i l o t  coqetency a t  completidn  of  the 
~ +%mv- 
I,*.-.- I .~:>$, . 

eourse.. (See Foo'hiote 7.j 
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6 .  C.A.A. Flight  Inspector's  grade on f l i g h t  test mae i n  terms 
< ~ ,  

of h percentage  scele, 7% being the lowest passing grade. 

Beeause criterih Nos. 1, 2, a d  3 all involved  subjective  estimates 
by &n ins t ruc tor  of h i s  O&I students, and especihlly  because of the   d i f -  
ferences between instructors  noted hbove, it seemed des i r tb i e   t o  secure 

t o r  w t s  hired  to  give ehch student a standard  check flight a t  the  comple- 
other more objective c r i t e r h  (No. 4 ) .  To t h i s  end, & qual i f ied instruc- 

t i o n  of e m h  of the  four  s*%ges of p r i m e  training. He used ' the && 
S t a t e   F l i & t  Inventor?,  which yields  objective  scores  pesum&bly  indica- 
t i v e  of the  qual i ty   of  performance on eecn  of  several flight naneuvers.9 
The check p i lo t   d id   no t  know u n t i i   t h e  completion of the  experiment whe- 

p i l o t  was also asked t o  r&te ebch student as to  over-all competency a t  
ther  a student was in the  experimental or the.contro1 group. This check 

the end of the  last check f l i g h t  (No. 5 above). 

. . i _ ~  . ~ . .  . .  

, ,~ ~ ,. 
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;..;f;,p 
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Fl ight  t e s t  grades as assigned by the C.A.A. Flight  Inspector con- 
arLtuted  cr i ter ion No. 6 .  

Fxperimental a d  control  groups were compared on e&ch of the six . -...' 

criteria. 

FLESULTS 

The Ohio State  Flipht  Inventory.  According to   t he  or!.g;ind design, 
the   p r inc ip le   c r i te r ion  of p i l o t  competency was t o  have  been t h e  scores 
on the Ohio State  Flight  Inventory  obbined  during  standard check fl ights" 
administered by an ins t ruc tor  who devoted f u l l  time to   the   g iv ing  of check 
f l i g h t s   t o  each  student a t  the  completion of each of the four stages of 
f l i g h t  training. Presumably, the  check f l i g h t  was t0 give objective scores 
indicstive  of  the  student's  excellence in performing  eech of the maneuvers 
required in the  primary traininp, program. The scores  supposedly were oh- 

and not in terms of the  check p i lo t ' s   es t i rmte   o f   th i s  excellence judged 
jective in that   they  indicated the  student 's   excellence on a fixed scale, 

agaidst  the number of hours of f l i g h t  t r a i n i n g  the  student h6d logged. 

9A sample phge is presented as Exhibit C. See: 
Talker, R. Y., Lipram, E., & Kmtmhn, M. J. bknuhl f o r  the Administra- 

1941.) WLshingt.cn, D. C.: Nhtiontrl hesearch Council Committee on Selection 
t i on  of  the Ohio S k t e   F l i g h t  Inventory.  (Progress Fie?ort,  Decesber 20, 

aad Trbinimg of Aircrbft P i lo t s ,  19W. 

%eveloped with 'the cooperktion of M. S. Viteles ana A .  S. Thompson, 
University of Pennsylvmia. See: 

the  soston  Project.   (University of Periisyivmia  Resehrch  Project:  Progess 
Ins t s l l&t ion  of  Ph0togrtphi.c  Eecording Equipment a d  Check F l igh t s   fo r  

Report, November 7, 194l.) Washington, 0. C.: IJationhl  heseach  Council 
Committee on $election ann Training of Ai rcref t   P i lo t s ,  19W. 

- Star-darri Check FliSht  Procedwes, Whshington, E. C.: Dspurtmdnt o f  
i:omnerce, Civii A5ronhutics Adntnistra<io?~, Eu1lelj .n No. 1. 

http://WLshingt.cn




1. 

2. 

In general  the mean and median scores for   individual  man- 
euverszhould  increase  significantly from stage  to   s tage.  
I n  other words, it could  be  reasonably  expected that the 
students, as a whole, would be more expert  in performing . 
given maneuvers a t  the end of their flight training than 
they were a t  the end of the  period  of  dual  instruction, 
after eight  hours of instruction. Thus the mean or: median 
scopes on the  given maneuvers should be higher  for the check ' .__~.:* iq,.,%+ 

. .-e :;~:+ 

f l i g h t  given a t  the end of  the  training,  than  for &e check 
f l i g h t  given after eight  hours, and the mean or median scores 
a f t e r  each  stage of  t ra ining should  progressively  increase. 

For i n d i v i d d  maneuvers, the  correlation between check 
flight scores from stage  to  stage  should be pos i t ive ,   jus t  
as one would expect  to  f ind a posi t ive  correlat ion between 
college  grades at  interv6ls  during a semester. . ,  , 

i~ , ..,, ~ , ,  ~ , ... . -  . .,, , .  , .>$p.,~: 
.~ 

.I~.'.~ , 

_ . a  - 
~ ~ _ . I  

~.; .-L 

The scores from the Ohio S ta te   F l igh t   Inventoq  setisfied neither ,. 
- 4 '  . . 

of  these two conditions, LS i s  ap?&rent belor: 
... , 5 . .  

Scores  for  students on t h e   v u i o u s  maneuvers in the check f l i g h t  
were plotted by grou?, and by stage. Examples of  these p l o h  eppehr 

medians  and r a g e s   f o r   s c o r e s  from stage to stage, and from p o u p   t o  
i n  Tables I tn V. Inspection  of  these .figures indica tes  t ha t  the 

group, show no consistent trend. . 
est increase in score from stage  to   s tage,   the   four  sub-groups were 

An "epsilon quarednu we8 computed for each of  these  distributions w i t h  
merged into a single   dis t r ibut ion,  and the  scores were plottpd by stages. 

For seven of the m e u v e r s  which  from inspection showed the  great- 

llThe statistic "epsilonn,  developed by T. L. Eelley is: an  unbiased 
expression  of the cor re l a t ion   r a t io  which i s  not   subject   to   dis tor t ion 
resu l t ing  from s i ze  of  the sample, as i s  the  conventional "eta." Like 
eta,   the size of this coeff ic ient  i s  a function of the  relat5onship be- 
tween the s k n d a r d  deviations of the   scores   in   the  Y m a y s , ,   u d  the 
standard  deviation  of scores in the   en t i re   d i s t r ibu t ion .  If: no law 
were opra t ing   a f fec t ing   the   d i s t r ibu t iof i s  of  scores of a nuinber  of 
groups, the standard deviations of individual groups would differ   only 
by c h n c e  from the standard deviation  of all scores combined,/ Since 
e?silon is dependent on the  re la t ionship between the standard devia- 
t ions of i n d i v i d d  arrays (or groups)  and the  standard  deviation of 

of fe rs  t convenient way of t e s t ing  the nu l l  hypothesis. 
the   en t l re   d i s t r ibu t ion ,  ana i s  independent of the number of;  cases, it 

Peters  and Van Voorhis give  the  dis t r ibut ion of  epsilon,  squared 
when the t rue correlation is zero. Application of epsilon  squared  gives 
r e s u l t s  comparcble to   t he  mFn t e s t  in analysis  of  variance, and gives  an 
indichtion  of  the  strength of whatever lav? i s  operating, i n  bddition to 
indicbt ing  s ignif ic ince of differences between goups.  See: 

;iathemhticul Bases. (1 s t  ed., 2nd imp.) New York: McCrhr-Htll, 1940: 
Peters,  C., & Van Voorhis, W. R. S b t i s t i c c l  Procedure; and the i r  

(PP. 319-3309 L4-497;) 
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the  results seen in Table VI. An examination  of  the  table Shows t h a t  

are s t a t i s t i c h l l y   s i g i f i c e n t  at  the one percent   level  ( in the  sense 
tao  of  the epsilone squared,  those  applying t o  taxi ing and to thke-off, 

that  such vdJes  would occur  by  chance in only  one  percent of shmples 
drawn a t  random from a homogeneous population). Two addition81  epsflons 
squared,   those  for   lading and  climbing turn, are s t d t i s t i c h l l y   s i g n i f i -  
cant a t  approximately the  five  percent level. However, t h e r e   i s - a n  ap- 
preckble   increbse in medim score from stage  to   s tage od ly  in t h e  case 
of taxiing. 

To checlr the second  condition  mentioned above f o r  6 sa t i s fcc tory  

t t  Stage t for 17 of the 23 maneuvers. I n  no cEse was a posi t ive  correl-  
cr i ter ion,   correlat ions were p lo t ted  between s c o r e s   a t  Sth&e A and scores 

a t ion  of over -15 evident, ma a number of low negative  correlations ap- 
peared.  Correlations between  Stage C m a  Siege D yielded  coefficients . 
of  the s m e  ortier. Even correlations.betmeen  Sthges A and D for the 

were below the  level  of .30e Such low correlations  could  result  from 
seven most pronising meksures (shomm Table VI) with one exception, 

lack  of consistency of performance from one check f l i g h t  to another, or 
from uure l i ab i l i t y  of the f l igh t   inventoq   scores .  

The above f6c ts   l ed   the   inves t iga tors  to r e f r a h  from accepting 

performhnce  durini: f l igh t .   Fur ther   d i f f icu l ty  with  the  inventory l ies 
scores on the  Ohio State  Flight  Inventory as M acceptable  cri terion of 

i n  t h e  fact  t h a t  no to ta l   score  i s  6Vhilhbh on t h e  inventory 6 s  a 
whole, t h a t  is, there is  no method for combining the  scores on individ- 
uh1 mhneuvers in   o rder   to  arrive a t  an over-all  index  of  pilot  efficiency. 

insdequate, i t  w6s necesshry to use  the f ive  secondary c r i t e r i a  in eVd- 
uating the  t rhining  mhter ia ls in   spi te   of   their  known l imitations,  

SecondLry criteria. Since  the principhl c r i t e r ion  was found t o  be 

Ance  the groups were  matched, the  following nul l  hypotnesis  wcs 
hssmed: "There are no s i a i f i c a n t   d i f f e r e n c e s  between experimental 
m.: cmtrol. g r o u p  i n  the  scores on t h e   f i v e   c r i t e r i s  of p i l o t  compe- 
tency." 

r . i v e ) j ~  ani  t.iir- E Q L  hypothesis was substantiated  insofar as the  dis-  
t , r i h u t i o n z  ( I D   hew c r i t e r i a  were concerned, since none of  the  epsil- 
r n s  sqntre!- ~ ~ : ~ : ' w ~ c . i ~ e a  tile f ive  gercent   level  of s imif icance .  (Cri- 
t . e r u  :i+,s. ..s 2 ,  w,d 5 are ins t ruc tor ' s   ra t ing  a t  solo, ins t ruc tor ' s  
fir!;.? xt,i;:,:r F . : : ~ '  check ;>i. lot 's   f inal  ratins,.) Inspection ghve clear 
t.;i.uwcc; t,.;t r:ull. ,V;Jothesis WLS also substantiated  insofa? as 
r x - j  :.<rim ; 1 3 *  h 9  rLi:ht. inspector 's  ratins, wes concerned. 

5.;ls.llor, squared cas computed f o r   c r i t e r i a  Nos. 2, ,3, and 5 respec- 

. -3. 

L l c .  . i ~ . t I i l : . t i w ~  .?f scores on c r i t e r ion  bo. 1 (estimted hours 
t:.' soi.0) I:icl.:el.  TI e?silon  squareu of d 5 3 ,  which is  very signifi- 
<in*,. The rx?,n, e s t i m t e d  til;les t o  so lo  for t i e  two experimental  groups ' 

Fere '7.55 irnl: 6.31 hours  respectively, anu 7.31 anc 9.12 hours   for   the 

ma tnirii .roups, find the second m a  fourth Lroups, were s igni f icant  
two control  &roups. The differences between the meum of the second 

b t ,  t!:e six aercent m u  t:le three ?ercent   levels   respect ively.  



meuver 

ud 

rke-off 

Limbing 

mding 
turn 

-turn 

3 f t  turn 

txaight 
g l ide  

!,ledirm Scores  for all LO students 

Stage Stage 
A B 

Stage 
C 

10 

5 

12.4 

5 

7 

l2.7 

3 

Stage . n 

12 

7 

13.1 

7 

9 

13.7 

3 

E2+ 

.m 
,125 

a057 

-037 

.026 

.025 

.021 

.230 

-.OX? 

. 130 

-.OIL 

.269 

.m 

.021 

N = 28 35 34 33 

Level  of  significance frr  E2 (N = 130) 

5% = A38 

,1% .of54 

*Epsilon squared was comytsd for   the  dis t r ibut ion,  of  scores on the 
check f l i g h t s  given a f t e r  each  stage, If & def in i te  improvement 
fro& s h g e  t o  stage were presen t ,   ep i lon  squared should be large. 

*A?D a d  scores a t  t h e  end of Stage D, 
denotes the   correlat ion between scores at the end of SGge A 
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however, fa r  from conclusive. The size  of  the  epsilon squared is  in- 
creased, and the  s ize  of the  standard  error  of  the  difference i s  de- 

I V  on cr i te r ion  No. l are  extremely &all. The f a c t  that students in 
creased by the   f ac t  that the  variances  of  the  scores on Groups 111 and 

in the  control groups  cannot  unequivocally  be  interpreted as resu l t ing  
the  experimental  groups  received a wider range of ra t ings  than those 

from differences in the methods of instruction.  Since  each structor 
rated only one  group, the  large  epsilon  squared may ju s t  as w , l 1  i% re- 
f l ec t   d i f f e rences  between ins t ruc to r s   i n  methods of r a t i n g ,   i n  stand- 
ards  of judgment, an6 in a t t i t u d e  towsrds  the  students,  rather than 
differences among the  students  themselves or in the  type of t ra in ing  
which they  received. I t  must not be  overlooked, however, the t   s ince  
the   e f fec ts  of the  Fundmentals and the   Pa t te r  were probably most pro- 
nounced during  the f k s t  eight  hours, this d i f f e r e n c e   m y   t o  some ex- 
t en t  be real.. Nevertheless  the  obtdned  significunce  of  the  differ-  

comparcrble estimates were not  available.  
ence i s  probably  sauriously  high. It i s  regre t tab le  that more d i r ec t ly  

This item of evidence in favor  of  the  experiment61  groups is, 

One other  item  should  be  considered i n  reviewing  the  evidence, 
llhmely t h e   f a c t  that none of the  cr i ter ia   revealed a superior i ty  of 
those  students  taught by the  highly  experienced  instructor  of one of 

be t t e r  than or as good as those taught by the  highly  experiencdin- 
the control groups. In  f ac t ,  students in both  experimentd  groups mere 

structor.  However, the  significsnce  of t h i s  finding i s  confused by 
the inadequacy  of t h e   c r i t e r i a  and by the  l imitat ions of the experi- 
aental   design  referred  to  elsewhere in this report .  

DISCUSSION AND CONCLUSIOS 

The negative  findings  obtained in t h i s  experiment, t h a t  is ,  the  
absence  of s ignjf icant   dif ferences in proficiency between experimental 

which the  experiment was conducted. The small number of  cases;  the in- 
and control group,  could e a s i l y  have resul ted from the  conditions  under 

adequacy of   the  cr i ter ia ;   the   differences between ins t ruc tors  employed 
in teaching  the  experimental and control groups; the  fact   that   s tudy 
sheets were available  only  for  pre-solo maneuvers: all tend  to  confuse 
the  picture  and t o  make impossible a definitive in te rpre ta t ion  of the 
findings. On the one hand, therefore,  there i s  wholehearted  accepthnce 
of  the  Patter and  Fundamentals by both  instructors  and students; on the 
o ther   had ,   there   a re   nega t ive   ob jec t ive   f ind ings  (of  doubtful  signifi- 

cluded tkt the experiment has served i t s  function as 6n ewlora tory  a t -  
cence) as t o  the v t l u e  of these t r a i n i n g  aids. In generel i t  csn be con- 

b c k  u?on the problem but h;s produced no def in i t ive  risults. A repet i -  
t ion of the  experiment  with a larger  number of cases and with improved 
c r i t e r i a  tmd conditions would be necesswy i n  order t o  procllre  acceptable 
objective  evidence on the  contributions made by the   t re in ing   a ids  i n  im- 
?roving  instruction. It should  be  noted thtt such v d i d c t i o n  of text- 
books, work muals, and simiLar ins t ruc t iona l   a ids  i s  n o t   o r d i w i l y  
bctempted i n  achdemic education. A question of broad  policy i s  involved 
in deciding whether an elaborate and cost ly  ex2eriment  along  these  lines 
i s  a t  present  desirable in t h e   f i e l d  of pi lot   t ra ining.  
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Tm STOHY BEHIND THE PATTB* 

A short  time ago the Division of  Research of the   Civ i l  
Aeronautics  Authority  published two a i d s   t o  flight in- 

booklet  containing  carefully  prepared  descriptions of 
struction. One, en t i t l ed  simply  "Patter," i s  a sma.l.1 

each  of the maneuvers in the  primary C.P.T course. 
'The patter i s  intended for the  use of instructors and 
i s  writ ten i n  the s ty le  which ins t ruc tors  would use 
whUe actual ly   instruct ing in the p h e .  The other en- 
t i t l e d  "Fundamentals of  Basic  Flight Maneuvers" con- 
sists of some s ix ty  85 x ll aheets bound in loose  leaf 
form. It conthins more detciled  descriptions of the 
maneuvers for  study by the  students on the ground be- 
fore  each  period of f l igh t   ins t ruc t ion .  Both of these 

C.P.T. operetors end f l igh t   ins t ruc tors .  
publications heve been e n t h u s i h s t i c t ~ y   r e c e i v e d  by 

Because the story  behind  these  publichtions i s  such an 
in te res t ing  one, we hhve asked the  mtn responsible fo r  

E. Lowell  Kelly, is Associate  Professor o f  Psychology 
t h e i r  development to t e l l  us the story. The author, Dr 

st Purdue University and himself an experienced  private 
pi lot .  k i n g  the past three  yeaxs he hhs been a pro- 

t ra ining of a i rc raf t   p i lo t s   be ing   car r ied  on a t  Purdue 
jec t   d i rec tor   for  vnrious studies on the  selection and 

Committee on the  Selection hnd Training of Aircraf t  P i -  
under the guidhnce  of the Nbtiond Research  Council 

l o t s .  Funds for these  studies have been  provided by 
the  Division of  Research  of  the  Civil  Aeronautics Au- 
thority.  

Although emall and agpsrently very simple,  both  the  "Patter" book 

A great many people have helped to wr i te  them and many of them don't 
and the study  sheets  for  the  student hcve a long and complicated  history. 

even know it. Here is the story. 

Three years ago the Civil  Aeronautics  Authority,  realizing  the need 
for  research on the human side of flying,  wisely set aoide a portion of 
the C.P.T. hppropriations for fundmental   research on the   select ion and 

research staff and laboratories,   the C.A.A. contracted w i t h  the  Netional 
trhininl; of   a i rc raf t   p i lo t s .   Ra ther   th tn   a t teq t   to  assemble i t s  om- 

Resewch  Council t o  caxry out i ts  resehrches on p i l o t  selection and 
t r h i n i n g .  The Nhtionhl Resemch Council  immediately  orghnized a Com- 
mittee on Selection and Trhining of Aircraf t   Pi lots ,  which i n  turn con- 

*An a r t i c l e   p rep red   fo r   pub l i ca t ion  i n  Aero Dinest. 
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tracted  with  various  universit ies and  colleges  to conduct specific  re- 
seuch  project ,s ,  One such project,  "A Study of Flight  Trairinc; Methods," 
was assigned  to  the Purdue keseuch  FoundLtion  and the miter W E S  asked 
t o  assume direction o f  the  .project. T k . t  wks necrly two years ago. 

. .  ,.F 
I ,  

, .  

O u r  f irst  job whs t ha t  of  finding  out how f l i gh t   i n s t ruc to r s  ac- 
tue l ly  went about  their  work. Patter   has  been written  before, and h t s ,  

However, no e f f o r t  had been ohtie to f i n d   o u t   e z c t l y  what goes on dur- 
i n  fhct ,  been  used f o r  many years by the   Br i t i sh   in   ins t ruc t ing   p i lo t s .  

i ng   i n s t ruc t ion   i n   t he   a i r  as a basis for  preparing  patter t h h t  would 
be  completely rea l i s t ic   in   charac te r .  

.. - ,  . .i,: <; . . ,.~, 

I , .  

l j iscussion  with  both  f l ight  instructors and students,  revehled 
wide var ia t ion i n  instruct ional   prhct ices ,   but  such  discussions  failed 

As a group  they are   not   incl ined to t s l k  abqut  their  art. It became  ob- 
to  revehl  very much about the ac tua l  methods which the ins t ruc tors  used. 

vious t h a t  some method hhd t o  be devised  for  observing  f l ight  ' instruction 
i t s e l f ,  i f  we were to   l earn  how it hctual ly  took place. 

1% 

permitted us t o  make sound recordings  of a l l  conversations between an 
After considerable  experimentation, a technique was developed.which 

instructor  ana  student  during  an  instructional  fli&ht.  Briefly, the apd  

as a modulator f o r  a l i g h t  weight,  high-frequency transmitter.  Thus, 
paratus  consisted  of a two-way electr ical   in terphone which also  served 

we could " l i s t en  in" and make recordings on the ground of the  conversa- 
t ions  taking  place  in   the air. Over one  hundred hours of actual  flight 

a i r c r a f t ,  were recorded,  typed, and then  s tudied  in   detai l .  
ins t ruct ion,  by many di f fe ren t  iiiSti-aatcrG in   d i f fe ren t   types  of 

O u r  analysis  of  these  typed  records of ac tua l   f l i gh t   i n s t ruc t ion  
revealed a great m y  in te res t ing  th ings .  Perhaps  the most s ign i f icant  
finding was the  grefit  variation from ins t ruc tor   to   ins t ruc tor  -- varia- 
tion  not  only in the actual  type of explanation accompanying a demon- 
s t ra t ion  of meuver s ,   bu t   ve r i a t ion  a s  well in the amount said, in   t he  
voctbulary or terminology used by the  instructor ,  i n  goodness of grammar, 
and even i n  correctness  of the explanat ion  i tself  from an aerodynamic 
point  of view. For instance, i n  one analysis  of ten  hours  of  instruction 
by oach of  four  instsuctors, we found a t o t a l  of 500 technical  terms or 
phrases  used by the  four  instructors.  There were imny other terms unique 
wi th  each  of them. In  other words,  each ins t ruc tor  seemed t o  have a sort 
of h private  instructional  vochbulary. 

In  no instance, in 611 of  the  instruction  recorded, did we f ind a 
s inkle   aescr ipt ion accompanying a maneuver which might  be sa id   t o  be 
both  complete and correct. Many obviously  incorrect  Instructions were 
given,  such ts, "you s t e e r   t h i s  t h i n g  j u s t   l i k e  a sled." I n  other  in- 
stances,  the  student was given a "bhwling out" for holding l e f t  rudder 

pes su re ;  he  simply had not been instructed  to   hold  r ight   rudder   to  
on the  climb  after take-off when he whs actually  not  holding any rudder 

counteract  for  torque1 
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O f  perhaps even greater j.qorhter.cn m s  the  discavery t.:?at'r;uch of y~ x:,. ..! 
the insi.ruc+.ion n m  being given in the air could much be t t - r  have  been 
given t o  the studc: +. on the go,u;d.  I n  many Fnstmces,   the  instructor t;: ~ 

vould go i n t o  a re la t ive ly  comprehenai>-e zxplenation  of  the  gerodynmics 
of h mcneuver f o r  t h e   f i r s t  tLrrt: while firing t:hrough the   ~~-18ave r  -- et 
i; t ine  when tine student w r e  dv.iuusl7 n o t  reu&y to l i s t e n  and Knen condi- 
t i o n s  of comunicction were poor. 

.%',.. 

, .  

T ~ c s e  clni otlrss findinLs :e< t o  k1e recognition Oi' ~ W C J  very r e a l  . ,  
needs: (i) h s e t  of short annu simple descriptive  study  sheets  describing ' ' , ~  ' 
etch  mneuver  to be studied by the  student  before  being  given  instruction. 
in b t  part icular  maneuver end, (2) a standardized  patter  for  use by in- t: ~ 

stractors,   both in ac tua l   f l i gh t   i n s t ruc t ion  end in the  t ra ining of new 
instructors.  

L 
9~ 
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il 
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The study  sheets  for  the  students werc prepered first and are h o r n  
6 s  ~Fundmenta ls  of Basic Fl ight   In   these  sheets ,   an at- 
tempt has been made to provide  the  student,  in  the  simplest and most : 
straight-forward  fashion,  the minimum essent ia l s  of knowledge and in- 
f o n a t i o n  concerning  each  of  the maneuvers in the p i m y  C.P.T. program. i 

These descr ipt ions  are   not  as comprehensive as those found i n   t h e  Civ- 
i l i a n   P i l o t  Training Manual (Bulletin 23) t o  which the  student is re- 

i 

ferred for more detailed  discussion of the maneuver. They do, however, .i 
contain w h a t  we bel ieve  are   the m i n i m u m  essent ia l s  which t student  needs t 
t o  h o w  bzfore  having a maneuver demonstrated t o  him, or  before he at- t. 

&-;tz , t o  p u t i c e  i t  &self. 

L. 

c -_ 

n ica l   t e rns  and with no assumption  regceding  the student's previous 
knowledge of aerodynmics or other  technical  subjects related to   f ly ing .  

which instructors   used  to   give  their   s tudents  under the wing of the plene 
In  a sense  the  sheets  might be said to  contzin  the  type of  information 

bound in loose-leef  fashion  to  ?errnit &n ins t ruc tor   to  hand out  study 
in   the  days when ins t ruc tors  had l o t s  of t ine.  These sheets have  been 

sheets  for  the  particular  mneuvers which the  student wiil take up i n  

ingly  writ ten,  it i s  l i k e l y  the t  a student w i l l  read them when he would 
the  next  lesson.  Becuse  the  study  sheets  are  both  brief  and.interest- 

not go to  the  trouble  to  look up an  assignment i n  & text.   Pmenthetic- 
hUy, i t  might  be  added t h a t   t h i s  procedure  iilso  has  the  virtue of re- 
quiring M inst ructor   to   think of  each  indiviaw.1  student an6 h i s  needs 
to   the  extent  of =king the  appropriate  hssignnent  for  the  next  lesson. 
From our recordings, we found it a not uncommon pract ice   for  an insku,-  

h s t  time?"  A?puently, he w m  thinking  for  the first time  &bout  the 
to r   t o   &e t  in E plcine  hnd Lsk the  student "Let's see, w h a t  d id  we do 

W-t icular   s tudent  and his needs  for that instructional  period. 

Every e f f o r t  has been made to  describe  the maneuvers i n  non-tech- 

Behind the  preparation of the  "Pattern was the  very  strong  feeling 
tiltit fi Student  deserved a t   l e a s t  one simple and complete description of 
eeck maneuver while i n   t h e  air, praferhbly  during  the first time i t  was 
dmonstrated  to  him. As indichted above, o w  analysis  of ac tua l  re- 
cordings of f l igh t   ins t ruc t ion  convinced us that such descriptions were - ~ ,  -.. >,.%,,. ._ .,_ ~ . --Ab&- -." ~r-.-!"LLcuuz LlstA~aLLiul.; &"Gl:  ljji k & h k L h L S  ;I, Lila 
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air. It was a t   t h i s  po in t  we decided  to  prepare  approprietf "patter' 
f o r  each of the maneuvers. Usi\lg the  recorded  "pattepof  actual  flight. 

line  with  the  following  standards: 
instruct ion as a beginning, we then  revised it for each  manalver in 

(a) it had t o  be  aerod>mcmicelly correct;  
(b) it had to be simple and clear   to   the  s tudent ,  ;using 

no words or terms  not  already  explained to the  stu- 
dent in the  study  sheet  for each maneuver; 

. 

(c) it hed t o  be sui.table f o r  ac tua l   use   in   the   a i r ;  
(d) it had t o  have the s ~ a e  meaning f o r  all who read it. 

These standards were no t   ea s i ly  met. I n   f a c t ,  we ourselves were 
surprised a t  how ve ry   d i f f i cu l t  it i s  t o  write a description of a man- 
euver which even  reasonhbly  nearly  ap?roximtes the standards  l is ted 
tibove. As is the  chse  nith many of t h e   a c t i v i t i e s  in which we engage 
i n  everydhy life, i t  is considerably  easier to f l y  a maneuver than it 
i s  t o  t e l l  someone e l se  how to do it. Let anyone who doubts this 
statement  try to m i t e  out  s detai led and cor rec t   s e t  of instruct ions 
for   put t ing on a coat or, i f  he i s  a f l i g h t   i n s t r u c t o r ,   l e t  him t r y  to 
write  out  the  detailed steps i n  m k b g  a gentle  bmked %-degree tu rn  
in an airplane and then  have it read over by  two or three  other   f l ight  
instructors.   Either of these  tasks w i l l  be  found to be amazingly dif- 
f i c u l t .  
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i s  inc l ined   to  say, "Yes, t h a t ' s  all right ,   but  I don't  see any reason 
On first  glancing a t  the "Patter"  booklet,  the  average  instructor 

why I should  use it. I explain  the maneuver in the same way." Our re- 

followed by a c r i t i c a l   a n a l y s i s  of it, however, has in every  instance 
cording of various  instructors1  actual  spontaneous patter i n   t h e  air 

moment j u s t  w h a t  he had intended t o  say. 
convinced  each ins t ruc tor  that he was not  able  to  say on the spur of the 

(1) that it i s  based upon an  analysis of actual   inst ruct ion in the air 
obtained  through  the  use  of  air-to-ground  recording,  and (2) thh t  each 
of the  sheets in it h a s   l i t e r a l l y  been writ ten,   revised and rewrit ten 
dozens  of  times. The success  with which we were a b l e   t o  meet the  stand- 
ards  noted above WES possible  only  because so many different   persons 

h&d been revised t o  the  point where the  several  persons cooperating in 
operated in the preparation  of the "Patter."  After  each s e t  of "patter" 

the  project   agreed  that  it w h s  correct  a d  su f f i c i en t ly   c l ea r ,  it was 
then " f l igh t   t es ted ;"   tha t  is, we tried it out i n  the a i r  in the in- 
s t ruc t ions l   s i tua t ion .  This was necessary  to  hssure that su f f i c i en t  
t i n e  would be avuihble   during  the mmeuver for the   par t icu lar   pa t te r  
which had been wri t ten.   In   these  f l ight   t ryouts ,  new recordings were 
made of the "patter" m u  both  the  instructor and persons  l istening in 

rewrit ten,  it whs again   f l igh t   t es ted  and this pocedure  continued  unti l  
on the ground  noted places where it needed revisinL. After  being  again 

dl persons  associhted with the  project  were satisfied  with  the  product. 

Not obvious to the  cssual  reader of the  "PntterR  are two facts:  



A t  t h i s  pint, t h e  wpatterw was prepared ih a mimeographed form 
. ,  

and aubmitted t o  a l a rge r  group of f l i g h t  h s t r u c t o r s  f o r  their criti- 
cism and suggestions for improvement. The 'PatterP as published by the 
C.A.A. is thus  the result of the  cooperative e f for t  of a gredt many . 
persons, and the  acceptance which it ha3 had by operators and f l i g h t  
i n s t ruc to r s  i s  la rge ly  the result of the cooperative nature of the  pro- 
ject. Certhinly nei ther  the "Patter"  nor the "FuidamentalsW could have 
been prepared by any s ingle   jnd iv idud  and, f o r  that matter, not  even. 
by the  group  responsible f o r  it, without  the  help and cooperation  of 
both the N.H.C. Committee on Selection and !l'raining of Aircraft P i l o t s  ' ~ r - . , : .  
tnd  the  Division o f  Resemch of the C.A.A. 
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