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involver a oareful analysis of mthode  ured in ~ ~ e r s l n g  
Roaearoh on t h e   s e l e d l o n  and training of p i l o t s  

the   f l igh t   p rof lo lenoy o f  s tuden t   p l lo t r .   Fo r   t h l s  reason, 
s t u d i e s  of t h e  r e l i a b i l i t y  and v a l i d i t y  of ratings glven 

t h e  first inveatlgatione  rponoored by t h e  Cmulttes on 
by f l i g h t  i n a t r u u t o r r  and inspect ora were i n o l u d d  among 

Seleot lon  and Training of AiroraPt P i l o t r e  

sents one of t h e   e a r l l e a t   i n v o s t l g a t l o n e   i n  t h l r  f i e l d .  

ua t lon  of methods ao tua l ly  employed by those  responsible  
It i s  of p a r t l a u l e r   i n t e r e s t  beaauee it involves an 0-1- 

tor giv ing   lna t ruot lon  and f o r  deoiding whether a student 
pi lot   should or should  not  be  granted a l l a m a s  t o   f l y  a 
plane. The f i n d i n g  of t he  investigation were  employed 
In d i r s o t i n g  t h o  oPforts of t h e  Committee and of tho  Civ i l  

m n t  i n  learning t o  f l y  mor0 su f t ab le   t han  those  employed 
Aeronautior  Admlniotration  In  developing  oriteria  of aohlove- 

While some of the f indings may appear t o  ba "out  of date," 
i n  t he   ea r ly  phases o f  the  C lv l l l on   P i lo t   T ra in ing  Program. 

beoaure of developments  subrequsd t o  1940, t h e  ntudy and 

t h e  probloms  expsricnoed  and  the  mothodr  ourrently  employrd 
i ts  f i n d h g e  a r o  nevartheloss  o f  i n t o r e n t  i n  r e l a t i o n  t o  

in  tho   a reeoment  of PliBt profioienoy. 

The study by H. M. Johnson  and Mary L. Boots reprm- 
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An ana . l Y S  lis was made of  

B1 

SUULARY 

t h e  ratinm given  by ins t ruc to  lrs and insp - -  
t o  s tuden te   pa r t io ipa t ing   i n   t he   expe r imen ta l  program f o r  Civ i l ian  P i l o t  

1eotor8 

Training  conducted by t h e  C i v i l  Aeronautice  Authority in t h e   s p r i n g  o f  1939. 
The major port ion of  t h e  analysis covered  records of 178 e t u d e n t e   d t h o u t  
p rev ious   f l i gh t   t r a in ing .  A supplementary analysis was made of t h e  reoords 
of 110 atudente xho had  had previous   f l igh t   t ra in ing ,  

Ratings by i n a t r u c t o m  were made on a number o f  mceuvers   during  every 
lesson. All rat ings  under   cer ta in   general   headinge ..vere averaged  for eaoh 
s t a g e  o f  t ra ining.   Rat ing8 by inspec-tors were made on a percentage  basie.  
The a c t u a l  range of  rn t inge  f o r  s tudents   wi th  no previous  t ra ining  ranged 
from 70 t o  95' 

Average  rat1n:s for   the   major i ty  of studente  tonded t o  progress  from 
s t a g e   t o   s t a g e ,   a l t h o u g h   t h e m  were numerous oxcsptione t o  thie   tendency.  

a t  various  etagee.   These  ccrrdotione  ranged f r o m  -88 f o r  two adjacent  stage.  
Pos i t ive  and s i g n i f i c a n t   i n t e r c o r r e l a t i o n e  we18 found  between rat ingo 

t o  .44 f o r  s t ages  romoved by t w o  i n t e rva la .  

Correlat ions  between  inspsctora '   f inal   Xeaaral   ra t ings 2nd i n s t r u c t o r e '  

were s ign l f ioan t .  The h igher   cor re la t ions  were  found  vrith  maneuvers  xhich  had 
mean r a t i n g s  on given maneuvers f o r   t h o  ant iro  courae Bere lo r ,   a l though a f e r  

been given the  lwrgeet numbor of gradee   md e o  m i g h t  be  expacted t o  have higher 
r e l i a b i l i t y .  Dout,t l e  expreaeed a3 t o  t h e   p r a c t i c a l i t y  of  i no reas ing   r e l i ab i l -  

number of  grades  given t o  one student  throughout the course  ranges Prom approxl- 
i t y  by inc reas ing   t he  number of r a t inge  s ince under the  current   syetem the 

m t e l y  600 t o  over  1500, A euggeotion is made t h a t   o n l y   r a t i n g  of "passin@ 
or "not  passing"  be  required,  

Cor re l a t iom between inspec tors '  f ina l  general   ra t inge  and  instructorse  
mean r a t i n g s  on maneuvers f o r  t h e   f i n a l  two hours   2f   f l ight   inst ruct ion  tended 
t o  be somewhat higher,  although tha.hi@R')iDt sa8 only -33. 

In t a roo r re l a t ione  betwean i n s t r u c t o r s '  mean r a t i n g s   f a r   g i v e n  maneuvers 

between me.neuvers more frequent ly   rnted.)  
ranged from .29 t o  .93. (Here again,   the   higher   oorrelnt iona  tended t o  be 

puted  separately.  Thoee oorrelat ions  tended  not  t o  be   g rea t ly   d i f f e ren t  Prom 
Corre la t ions  on a group of l l G  a tudenta  a i t h  p rev ious   t r a in ing  were oom- 

t h o s e   f o r   s t u d e n t s   w i t h o u t   p x v i o u s   t r a k i n g .  

An analyeis o f  remarks made by i n a t r u c t o r s  on the   r a t ing   s ca l e s   r evea led  
mnny valuable and oclighten1.n: eug:eatiouu f o r  the use o f  the   e tudent  or o f  
another   ins t ruc tor .  Rovevar, w r y  f requsnt ly  the remark8 proved t o  be per- 
func to ry   o r   t o   con t r sd ia t  t he  ~-stin;le, J t  is  suggested  that   both t h e  system 
of  r a t i n g  and the :~equirarr,snt for exp?.zn-&~ry r;.mrks should be n o t   t o o   i n t r i -  
cate o r  toa  involved.  



ANALYSIS OF RATINGS IN THE PRELIMINART 

PHASE OF THE C,A,A, TRAINING PROORAM 

i 
! INTRODUCTION 

experimental  program f o r  c i v i l i a n   p i l o t  t ra in ing  i n  t h i r t e e n   d i f f e r e n t  
oo l legeo ,   wi th  330 s t u d e n t s   p a r t i c i p a t i n g .   I n  November  1.939 it was deoided 
t o  make an  analyeio o f  t h e  ratings given these   s tudente  by %3ir i n s t r u o t o m  
and by the  aeronaut ioal   inspeotore .  Such a s tudy,  it was fe l t ,  should  prom 
or d i s p r o v e   s t a t i s t i o a l l y   t h e   e f f i c a o y  of t he   ou r ren t  rating system; it should 

the  use of  t h e  system; it should   demnet ra te   whether   th i s  eyetern  provided t h e  
expose  diecrepanoies, i f  they   ex is ted ,  botwean ins t ruotors   and   inspec tors  in 

correct   e tandard for  Judging t h e  pmfio ienoy or adrancement  of  students3 it 

put  udon them by i n s t r u c t o r s ;  and thereby,  should  be  an  aid t o  i n s t r u c t o r e  
ehould  reveal the relat ive  importance o f  d i f f e r e n t  manourere, o r  the emphaeie 

and o thoee.reeponeSble  for  planning  future  oouraee i n  e i v i l i a n  p i l o t  t ra in-  

I n   t h o   s p r i n g  of 1939, t h e  C i v i l  Aeronautios  Authority  oondueted an 

Ing 4 
YWJECTS 

~ 

i Table I.2 Of t h e m  300 who started  the  coume,  taelve  were  waehoute,   but  of 
1 these  twelve,  aa far ae ava i l ab le  recordfl show, only two a c t u a l l y   f i n i a h e d   t h e  

1 course and  were  disapprovod by t h e   a e s o ~ a u t b c a l  inrcpeotor. 
I 

Records  were  analyzed of  s tudente  in the   twelve   i ?wt i t r r t ione   l i s ted  In  

It was then  decided  to   e l i lhinate  f r o m  t h i o  t o t a l  of 286 a l l  thoee  rho had 
had  previous  t ra ining a f  any kind,  e i t h e r  in den1 o r   a o l c   f l y i n g ,  or i n  g l i d e r  

and t h e i r   e l i m i n a t i o n   l e f t  a to tn l .  o f  178 wi thout   p rev ious   t ra in ing  t o  be 
f l i g h t s ,  Records3 showed t h a t  110 etudente had  had eome previous  experience. 

t r e a t a d   e t a t i a t i o a l l y   i n  one group. The recorda of   s tudante  w i t h  provioue 
t r a in ing   r ece ived  a s e p a r a t e   a m l y a i a ,  

I 
~ 

TIE RATINQS 

minimum 6 hours3 S tags  B, Primary S o l o ,  minimum 1 hour dual and 5 hours   solo;  
The f l i g h t  t r a i n i n g  time WRJ divid.eri i n t o  Stage A, Dual I ea t ruo t ion ,  

I 
1 and  Stage C ,  Advanoed Solo, minimu% 6 hours dilal and 13 hours s o l o ,  The A- 



t in@ obtained  var ied somewhat from s t age  t o  s tage ,  as i nd ica t ed   i n   Tab le  11. 
( I n  Stage c, t h e r e  were two r a t i n g  a e e t e  for grades. The correspondin5  sub- 
a t ages  are indica ted  as C-1 and C-2.') 

., TABLE I 

STUDENP RECORDS ANALYZED FROM THE ZXERIYENTAL PHASE 
OF TI(E VOCATIONAL FLIGHT TRAINING PROGRAM 

Number Considered Washed Had 
S t a r t i n g  f o r  out by Previous 

C O l l e K e O  -- . _ _  Couree Cor re l a t ion   In s t ruc to r   T ra in ing  

Un i re r r i t y  of Alabama 
Qsorgia School of Technology 
University o f  Kansas 
Yassachueetes h o t  i o f  Technology 
University o f  Michigan 
Universi ty  o f  Yinnesota 
New York Univereity 
North  Carol ina  State  COlle&e 
North  Texas  Agricultural College 
Pomona Junior College 

30 24 0 6 
30 ' 21 2 I 
20 13 
20 

0 
13 

7 

20 
2 

9 
5 

1 10 
20 
30 

10 
11 4 

1 9 

20 9 
9 

0 
30 

11 
18 1 

15 
11 

13 1 1 
Purdue  University 
Sari Joaa State   Col lege 

- 

i 
r a t i n g   r o a l e ,   t h e  C i v i l  Aeronautics Authority F l i g h t  Reoord (sSe e x h i b i t s  1 a,nd 2 ) .  

The f l igh t   ins t ruc tors   g raded  each o f  t h e  r t uden t s  on a regulation  f ive-point 

The r a t i n g s  were made accord ing   t o   t he   d i r ec t ions   p r in t ed  on t h e   r a t i n g  forms ( the  
Flight  Records) as fol love:  1-good,  2-above averaxe,  3=avera$e, &below averaga, 
and 5-poor. OM of t hese  forms (F l ight  Heoords vas a v A l a b l e  for  eaoh s t a g s  o f  
f l i g h t   t r a i n i n g .  The s tudents  were r d t e d   i n  eaoh period o f  i n s t r u c t i o n  on t h e  sub- 
headings  given i n  Table 11 under  Stages A, B, and C. (An "x" i nd ica t e s  whioh man- 
euvers wre r a t ed  i n  a given s tage . )  It was decided for the  pyrposes of t h i s  s tudy 
to  average,  without  weighting, a l l  the   q radee   g lven   +der   the   pnera l   headings ,  
i d e n t i f i e d  by Roman numerols,  divided however into Stages A, B, and C-1 and C-2. 

t o   c o r r e l a t e  t h e  r a t i n g s  i n  t h e  very  ear ly   hours  o f  d u a l   t r a i n i n g  w i t h  t h e   r a t i n g s  
Stage A van a l s o   d i v i d e d   i n t o  four period8  approximately equal i n  time i n  order  

i n  t h e  l a t e r  periods of dua l   t r a in ing .  A form waa made  up t o  show the   average  
grade  given t o  eaoh  student  on  eaoh maneuver i n  eaoh  stage of i n s t r u c t i o n ,   t h e  

maneuvers for t he  whole  oourae. 
average  grade for each  s taye (a l l  maneuverr),  and the   genera l   avorase  o f  a l l  
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I, PREUMINARY GROUND INSTRUCTION 
Uaneurer 

Starting englna 
Warmlng up engine 
Stopping englns 
Warning. 

Into d n d  
Cross rind 
Dom wind 
Gusty a k  

Into wind 
Crors  r i n d  

Straight and l e v e l  
Qent le   g l ides  and alimbr 
Gentle t u n e  

Spiralo  and approaahes 

Into wlnd 
Cross r ind 

11. TAXIING 

111, TAKE-CFf% 

IO. AlRWOFK 

700 tWM 

0 .  LAWINaS 

VI, STALLS AND 3PIM 
VI1 EMERQEMCIES 

On take-off 
900 t o  a lnd 

stage 
A 
I 

X 

X 
X 
x 

X 
X~ 

X 
X 

X 
X 

X 

X 
X 

X 
X 

x 
X 

Stags 
B 

I_ 

x 
X 

X 

X 

X 
X 

X 
X 

X 
X 

X 
X 
X 

Stage 
c-1 - 

X 
x 
X 

X 
X 

x 

X 

X 

x 
X 

x 
X 
X 

x 
X 

x 
X 

X 

X 

x 
x 
f 
x 
X 

X. 
11 
x 

Stag0 
c-2 - 

X .. 
X 

X 
X 
X 

X 
x 

X 
X 
x 
x 
x 

X 
X 

X 

x 
X 

X 
X 

x 
x 

X 
X 

X 
X 

x 

x 
X 

X 

X 
X 

2 

I 

. 

! 



Pha i m p o c t o x w ~  ratings ~ a c !  + , L . ; - ~ P . > + . . ~ ! I ~  ;.hc atudy W E  t h e i r  fins1 
geaera l  ratings, mads on k peiwentegn oasi.6,  Nn ratings were ava i l ab le  t h a t  
were g iven  by lnapeotore o l l . t h a  ye?:'oamr,cs of ind iv idua l   mneuvsre  i n  t h e  
elamination for  c e r t i f i c e t i o n .  

that t h e  range  of  ratinga i s  very small. An inetruator   e lmoet   never  gave 
Sinoe aorre la t ioaa  were t h e  o h i e f  nethod of ut taok ,  i t  must  be noted 

t h e  raking 5 and  very  infrequently gave t h e  r a t i n g  1. The s o a l e   t h e n   i n  moat 
. Dsses.became a 1, 2, 3 r a t ing   eca l e .  The aeronaut ioa l   inspec torsG range m e  

70-100; t h e i r  'passing' mark  y~da 701 only one etudent  rsoeived 95, t h e  h igh-  
as% grade awarded in t h i a  group o f  178 atuderrte rho had  had no previour 
t r a in ing .  

by f o r t y   d i f f e r o r t   i n e t r w t o r r  have been combined i n  s e t t i n g  up the  irequonolee 

t h e  mmall number of 1's and the  very  large number o f  2 w s  seem t o  i n d i a a t a   d i t -  
f o r  theme o o r r e h t i o n e ,  At ons sohool many l U m  m y  be  given1 at another sohool, 

ferent oonoepte o f  t h e   r a t i a g  soale of 1, 2, 3 ,  4 ]  5 .  On t h o  o the r  hand, it 
seem e n t i r e l y   v a l i d  t o  oombine t h e  178 studeilts  from the 1 2  d i f f e r e n t  mohoole 
beoauee  the  regulatione  and ine i f ruo t i  n s   f o r  rating were given  uniformly t o  all 
i n r t r u a t o r e  by one aen t r a l   au tho r i ty$  Thie is  not  the  oaae i n  many mtatietioal 
oomparieone o f  c d l e g e   s t u d s n t e   u n d a r   i n a t r w t o r o  Tho have ind iv idua l   ideas  o f  

mingling u n c o r r e l a t e d   p d r e   w i t h   c o r r e l a t e d   p a i r s ,  b u t  it i o  a loo   t rue  t h a t  two 
r a t ing .  It i e  t r u e  that it is p o s s i b l e   t o  reduoe the  degree o f  cor re l a t ion  by 

t i o n   i n  a mingling of   th*  two reaords,   unleoe  the mean va lues   a r e   i den t ioa l  in 
e lnmnts   unoor re l a t sd  i n  each o f  two moordo, rill ehor moms degree  of  correla- 

t h e  two  recorda. The frsqusnaiem under considerat ion a r e  t o o   e m a l l   t o   a f f o r d  
val id   teet inc:  of these two thaorsms,? 

It must aleo be  noted that t h e   r a t i n g s   g i v e n   I n  tvelve d i f f e r e n t   s c h o o h  

fiti;S'JLTS 

In etudying  tha reoords the quaetfoo &rosa as t c  whether t h e  i n s t r w t o r  

during the  couree,  ,or  xhether, as mneurern  became more advanced, lower rntingl 
s t a r t e d  always w?th t h e  lower r a t iuge  and progressad   to  the   h igher  r a t inge  

were given. A simple O O U ? I ~  shows t ha t  o f  these 178 stuZents ,  12 of them satat- 
t e r e d  among aix i na t ISu t ions  had loaer   averages  on the l a s t   q u a r t e r   o f   S t a g e  A 
t h a n  on t he  first quarter .  The i n s p e e t o p s i   r a t i n @   f o r   t h e m  12 ranged  from 
70 t o  86. S i x  s t u d e n t s   i n  four d i f f e ren t   oo l l ege r  had the aame average  for  
A-4 as f o r  A-1. Thei r   ra t ingo  by t h e  inspectore  ranged from 74 t o  9 3 .  This 
l eaves  a t o t a l  of 160 rho  had  progreaesd t o   h i g h e r  ratings at t h e  end  of Stage 
A" In a comparison of  t h e  ratings on Stage C and Stage A, 24 mtudente i n  seven 

t o r e Q   r a t i n g s   f o r  these 24 etudenta ranged from 70 to 86. There  were 15 studente  
d i f f e ren t   co l l eges  had loner  averages f o r  Stage C t h a n  f o r  Stage A. The inspeo- 

i n  s i x  d i f f e r e n t  plaoee o f  t r a i n i n g  who had the e m  average   ra t ing   for   S tage  C 

6Edi to r ' s  Note. It mus t  be no ted   t ha t   t he   i ne t ruo t ione   my   no t  have been 
adequate t o  aeaure uniformity o f  i n t e r p r e t a t i o n ,  

s o a l e   u n i t s ,  and e imi l a r i t y   o f   i n t e rp re t a t ion   o f  the varioue  points   a long t h s ,  
7Ed i to r ' e  Note, It has been  suggested  that  a l l  aseumptionm regarding 

eoa le   by   the   d i f fe ren t   ins t ruc tors   oould   be   avoidsd  by oomparing the  inepeotora '  

o f  h i s  group. 
ra t inge  of   the  c tudente   placed by e a a h   i n s t r u a t o r   i n   t h e   t o p  and  bottom qua r t e r  . . .  



as  for Stage A ,  and t h e i r   g r a d e s  from the  inepeotors  ranged from 75 t o  95- 
Thus, a total, o f  139 had higher  averages for t h e  l a a t  stage than  f o r  the 
first s tage.  A oount vas made f o r  the maneuvers VI1 t o  73'11 of Stage C, 
The result s h o w d   t h a t  60 s t u d e n t s   i n  nine d i f f e r e n t  oollege.  had a lorer 
average for these la te  mneuver i  than  for   S tage  A and  the  range of  inspso- 
t o r s ; '  rn t inga  for  them rao 70 t o  95. Eighteen  s tudent6 i n  nine d i f f e r e n t  
sohools  had t h o  same average as for Stage A, wi th  a range o f  70 t o  87 i n  
innpeo to ra*   r a thgs .  A t o t a l  o f  LOO studonte   then had higher   average#  for  
C-VI1 t o  XVII t h a n  for Stago b. 

One o t h e r  o o u t  n s o  =de. Colmnents have boon hea rd   t ha t   i n s t ruo to ra  
oomonly  give-grade# on praot ioe  test  f l i g h t r  lower than t h e i r   r a t i n g 6  on 
maneuvers, p o s s i b l y   t o  impprees Che inspaotors .  This oount ehowed t h a t  nine 

wers 101 who did'   reoeive Loser rating8 for t e n t   p r a o t i o e  than t h e i r   g e n e r a l  
s tuden t s  had not   been  ra tcd on t eo t   p rao t loe ,  and o f  the  remaining 169, t h e r e  

man on sll maneuvarn f o r  the whole rourae.  Eighteen had t h e  saine average 
and 47 had a tast-praotiaa ra t fnq  thRt  W&B higher   than  their   tzsneral  mean. 

had boon re-rated.  Au exnmination of t h e i r  f i l e s  rhors t h a t  O u t  Of t h e  40 in- 
Another  quaation  that  o a w  up was vhethor the in8truOtOrE On t h i o  Proma 

t i f i o a t o a   t h o  fo l lowing  year. Certlf ioates had  expired f o r  13, one woh from 
mtruotors who s igned   there   records ,  27 ware  re-rated and h e l d   i w t r u o t o r ' s  oer- 

Yaosaohuss t t s   In s t i t u t e  of  Teohnology,  Michigan, Yinneaota, Morth GSrolinap Po- 
mom and Toma, fro eaoh from Qeorgia end  Purdue,  and  three from QeOrgiae 

what  extan t  instructom' ratinzs on performanse i n  t h e  first Pes hours of  

t r a i n i n g ,  and what predlot i sn  oolald be mdc o f  ratiidge o f  perfo-os i n   t h e  
training R O v Y  prodie% ~ ( z + ! ~ C R  of pericrmauoe I n  t h e   l a t e r   h o u r s  of  d u a l  

so lo   s t ages  of training by ratingo dhr ing   the  d m 1  s tage ,   the   n ine   in te roor -  
r e l a t i o n e   l i s t e d  i n  TableUX were oomputed. It i a  eeen that   ooneeout ive 

Stagan A and E, and a l s o  Dc-tveea Stegea B and C t h n a  between  Stage A and  Stage 
stagsi f i e l d  tho  highest   aorrelat ion.  There i s  a c lose r   r e l a t ionsh ip  between 

value of r is "54, and r2 io .,29, whloh rueus thu t   on ly  2% of  t h e  rarlatian 
0, I n  t h e   c o r r e l a t i o n  of rhtinge made in Stage A with   S tage  6 ratings, the  

of rathngr i n   S t d g e  C om be "sxpbined" i n  t e r m  o f  the  Stago A r a t i n g s ,  The 
o the r  7 l $  must be explained by other   fno tors .  It nust be  reoognhed, of oouma, 
t h a t  t h o   r e l i a b i l . i t y  of rating. in 8 aiagls stage i a  far from porfect.  

-- I n t w o o r r e l a t i o n s  b8twasn &&as in trainai+ Xn order t o  asasrtnin t o  

The erne s i tuat ion  holds true for the   four  p e r i o h  o f  Stege A, Stage A - 1  
an8 Stage A-2, Stage 6-2 and  Stage A-3, Stags  A-3 and  Stage A-4 have o o r r s l w  
t i o a  aoef f lo ien ta   o f  *71# .82 and .78 respaatir@l.yf  Stage A - l  and Stage A-3, 
Stage 8-2 and Stags A-4, oaoh with one intsPsrPning stage, have .60 and ,64 
reepeot lvs ly l  while t h e   a o r r e l a t i o n  o f  Stage A - 1  and  Stage A-4, with two * 

h n t o n e n l n g  rtages, hae t h e  hmst  ooe f f io l aa t ,  nmely  .44. A l l  these  aoef- 

'off'cah on" slowly, or =ab fir0 nervow and t e ~ e  at the  start, may attain 
Eiolente, however, vere h i @ l y  n i g n i f i o a n t ,  X t  i s  poasible t h a t  soma student. 

t h s  a w e  :!ogre@ u f  -profPclonoy a t  t h e  ond v f  *3@\t i-gura of d u a l  t r a i n i n g  ns 



& 
1. 
2. 
3. 
4, 
5 .  
6 .  
7. 
0" 
9. 

Stage A and Stage B 
Stage A and Stage 0 
Stage B and Stage 0 
Stagq A - 1  and  Stage A-2 
Stage A - 1  and  Stage A-3 
Stage A-1 and  Stage A 9 4  
Stage A-2 and  Stag. A-3 
Stage A-2 and Stage A-4 
Stage A-3 and  Stage A-4 

The oorrekt ionm numbered 10 t o  25 (000 Table 1V)lo were oomputed t o  find out  
por re l a t ione  between ins~eotore '  ratinae and ilutruotcre' meam ratilure. 

.hat general agreement  enietod  between  inatruatore' ratings L d  tho  flight 
iaepeutoraP  ra t ingo .  A l l  t h e  o o o f f i c i e d e  are   very low but a fa of them 
a r e  s ign l f ioan t .  The h i&ee t   oo r re l a t ion  18 #13, tha t   be t r een   t ho   i nepeo-  
to ra '   gene ra l  rating and the Lnntruotorev man r a t i n g  on Airaork. It i o  a l e 0  

ti- MU b p e o t o r m '   r a t i n g o ,  are Landings, Taxiing,  and the general  mean of 
mignifioaat. The only  other   a i&Pioant   oorrelat ione betreon i ne t ruo to reB  ra- 

dl r a t ingo  given by t h e  inn t rudora .  

'Stag. A wan dfr idod i n t o  four periods  approximately  equal i n  t h .  

9Tho r a t i o ,  r/Cr, i o  a t o r t  of the  hypothooio that t h e r e  im no rela- 
bioamhip, the t r u e  d u e  of r being sero. Thim r a t i o  i o  i n  un i t e  of  t h o  

80-1 0 ~ 1 7 0 .  If it i o  a roaeonable o r i t e r i o n  of t h e  l i m i t  of eignifio.noe 
etandard  doviation  and refereope le  mado t o  the  t a b l e  of area# mdor t h o  

t h d   t h e r e  i o  ohly one ohsnoo i n  100 t h a t   t h e   t r u e  value of r i o  s e r o ,  ttm 
oarresponding value of r/fr l a  2.576. A value of r/fr higher t h m  2&6 is 
eignifiornt,  the   p robabi l i ty   be ing  mall  tha t  t h o , t r u e   o o r r e l a t i o n  L xoro. 

10Iateroorrelat ioru are ntmkrod oomeoutivol~ througb Tablea 111, IV, 
V, VI, VII, and VI11 t o   f a o i l i t a t e  rsferonoem in t h o   t e a .  

.. . , 



T4BU IV 

CORRELATIONS BETWEEN INSPECTORS' FWIIIOS AND 
INSTRUcr(Ws' MEW RATIm 

(Mean .of ratingo on a l l  mneuvera  given  student  pilot .  
without  prerioue flight t r a l e i n g )  

I Inupsotorn'   ratinE andr l l  
10. Groundwork (I) mean rating 
11. Taxiing (11) mean ratinE 
lz., Take-off (111) ~ ( Y B U  r a t i n g  
13. Airwork ( I V  mean n f i n g  
14.. Landing8 (V 1 mean rating 
15* S t a l l r ,   S p i n s  (E) maan ra+isg  
16, Emergenolea (VII) mean ratin8 
17. Solo (VIII) r a t i n g  
18. Precis ion  landings (X-XII) 

19 .  Emergency maneuvers (XIII) 

20. cross-country (xl;~-x'f) 

21. Test praot ioe (XVI) mom r a t k g  
22, Ine t ruotors '   P l igh t  exam. (XVII) 

23, Inot ruotora '   P l igh t  exm. ( x ' f x ~ )  

Z s e   instructors^ general  maan r a t i n g  
24. C-VI1 t o  XVII moan rating12 

mean rating 

man rating 

mean r a t i n g  

mean r a t i n g  

( l a s t   g rade )  156 
178 
178 

r 

2 4 7  
2.83 
2.32 
3.08 
2.93 
0.04 
2 -33 
0.47 

1-97 

1074 

1.10 
0.88 

1.67 

1.38 

2 *. % 

ratingr  and  tho  man of i na t ruo to r r '   r a t ings  on vorioue maneuvers i m  d i f f l -  
a u l t ,  In faa t ,   the  small range  and some departure  from a normal d ie t r ibu -  
t i o n  make any exaot   in te rpro ta t ion  imposreiblo. If it oould be aasumed t h a t  
t he   h ighe r   oo r re l a t ion r   eho r   g rea t e r  emphasis  put  upon thoae  naneuvers by 

word., t he  g rea t e r   t he  emphasicl t h e  h ighe r  t h e  co r re l a t ion ,  t h i o  raasoning, 
i n e t r u o t o n  than upon other  maneuvere  which have oon-elated lmer,  i n  other  

ca r r i ed  t o  i t s  l o g i c a l  coacluaion,  might  indicate that  not nearly enough 

An i n t e r p r e t a t i o n  o f  t he   r eau l t a  of the oorrelat ione  betwean  inepeetons 

~ ntudent reoord f o r m .  

~ rh ioh  aoemed to   i no lude   t he  i t em an t h e  F'ilot F l i g h t  Teat Report  graded by 
~ the   aeronaut ical   inapootors .  

l h e  Roman numeral3  idemtify  the maneuver w i t h  t h e   l i r t l n g  on the 

~ 

%or  oorrelat ion #24, mneuvmw VII t o  XVII were se leo ted  as t hose  



t. S t a l l r ,   S p i n r  (VI) 

Tea t   p rao t ioe  (XIII) 
Cross-country (xIV-XV) 
Flighp exam. last grade (XVII) 
Emergenay manemera (XII I )  
F l i g h t  exam. (XVII ) meon wting 
Reoision,  landings (X-XII) 
ban r a t i n g  on manewore 

Solo (VIII) 

VII-XVII In Stage C 

r 
174 

.17* 

.19* 

.21* 

.22* 

- 
.17* 

.2w4 

e,mpharim was put upon any mmouver. More rmphaeirr nasd  not   necessar i ly  mean 
more t o t a l  time but: it would apparanlily moan Po time epent upon the emphasized 
maneuver than  upon a l e a s  ercphasised mn@u?ery4 Studeuts were given approxi- 
m t e l y  300 grades on AirsroPk alone throughout t h e  whole course9 but  lt muet be 
remembered t h a t  OE@ r a t i n g  o m  be  given for a half-minute of  performance and al- 
EO one rating f o r  a half-hour of per fo rmme.  sometimee 8 or 10 grede,a were 

a l l o t  t h e  time given t o  individual maneworo. 
given on d i f f e r e n t  mmauvars i n  a lO-minute f l i g M .  Not evon guere-work oould 

n e d  oonsidoretion is the number of ra t ings .   Inspeot ion  of Table XV-A shows th& 
the   h ighes t   ca r r e l a t ions   r e su l t ed  d t h  t h e  loRnewuera t h a t  had bsen gLven t h e  lar- 
ger% number of gradea.  Those  oorrolatione aro with Airwork, Landinga, Taxiing, 
Ins t ruo to r s '  general mean, Groundwork, Emsrgenoies, Tnke-off, aed t h o  'oean of 
0-VI1 t o  XVII. Tha f i r r e  four ham already  been mawtioaed as e ign i f ioan t .  If 
the  o r i t s r i o n  f o r  t h e  ldmit of aignifloanoe ia lowered, l.e., i P  the probability 
of t h e  true r being Xefo is met at f ire  times out of, 100 (with 1.96 M t h e  am- 
r e r p o d i n g  vnlue of 4 / g r )  insteed o f  a a r i t e r i o n  one t b e  out of 100 (with itm 
aorrerpondlng valw of r/( 80% it 2 d 7 6 ) ,  then the  l a d  four oorrelationo men" 

a t  see1118 t h a t  since tims is  not  a pOa8ible  element for   Lnterpretrr t ion,   the  



t i G n e d  are also ,,ign.tfiasnt. np.h one &.hS;p tne c o r l o l s t i o n  9: ! . ' r d a i o n  

agar   omputad f rm many more r a t i n g s   t h a n   t h e   Q t h e r  EeTen oorre la t ion*  i n  
t h i s  group. s o l o  had only one ratings15 Fl ight  exam, ( l a s t   g rade )  h i o f  
oowee only on.; F l i g h t  axm. mean was an  average of frm: t w o  t o  grades 

f o u r   t o   t o n   g r a d e s )   S t a l l s ,  Spins, Cross-country, and EmergenoY ~ E Z I O ~ V ~ ~ ~  
in oasee  where more t h a n  one r a t i n g  hod been  given1  Test  Praotios  had fran 

wore given very few ratiage, while of t h e m  last three9 S t a l l a c  sPim* had 
t h e  fment, 

landingss  ae e b o r d s r - l f n o  oasee A l l  of thnaa nine G O r r d a t i O W  used  aver- 

I n  correlat iom ~ 2 1 ,  mamuverir Y I I  t o  XVIX iz Stags 0 were se l eo ted   fo r  
a groupinq  becauae from in ipeot ion  o f  t he  P l l o t   F l i g h t  Test Report   they  esemd 
t o   i n o l u d e   t h e  maneuvers  Judged a n d  graded  by the   i n speo to r  i - r  making up h i s  
'Flying Mark." The tes t -praot ioe  grade  and  the flight exm. grade were includ-  
ed i n  this   grouping  because  they were r a t i n g s   g l o e n b y   t h e   i n s t r u c t o r s  on 
general  performance i n   t h e   l s e t  few houra  before t h e  inspeotore"  examination. 

The faot t h a t   t h e  maneuvere w i t h  t h e  larger number of   ra t inge oarre= 
l a te  more highly   wl th   the   inspec tors '   ra t ings  i s  I n  agreerant  with the  u r u l  

the average  ra t ing.  In t h e  ou r ren t   s i t ua t ion ,  however, t he re  are p r a o t i o a l  
f ind ing  that inareasing the  t imber o f  r a t i n g s   i n o r e a e e a   t h e   r e l i a b i l i t y  of  

t i n @ .  With the  system o f  ra t ing  in use on t h i s  program, t h e  number o f  grades 
disadvantages  to  ireeking grea te r   r e l i ab i l i t y   by   i nc reas ing  t h e  number of rn- 

given t o  one student  throughout h i s  oouxae ranged  from  approximrtely 60G t o  
over 1.500. From a oomon-sense point of view It i s  imposeible f o r  an ins t rua-  

nern. Jurrt the mechanical   se t t ing down of tha t  many gradea, wi thou t  tuking 
t o r   t o  make t h a t  many comparisons p i t h  any degree'of exactness or even fair- 

t h e   t r o u b l e   t o  Neigh and b a h n o e   d i f f e r e n t   f a o t o r s ,  is too   t ime-conru ing  i n  
i tself .  This  view of imprao t i cab i l i t y  and inef f io ienoy has been  heid by mnqy 
people,  and now i n  a s t a t i s t i o a l .   s t u d y ,   t h e   r e s u l t e   o f   c o r r e l a t i o n s  shor sl- 
moat no agreement betwee t h i o  system o f  ra t ing   by   ins t ruotora   and  the  judg- 

preeented  for  examinatiun,  only two were  disapproved  and 288 passad,   This  
ment of the   inspeotora . l% In s p i t e  of t h e  system,  out  of  the 230 who were 

means t h a t  t o  a very   l a rge   degree   the   judpeut   o f  t h e  i n s t r u o t o r  on t h e  "paes- 

then r e q u i r e   f o r  a rat ing  system  only "passingm and  "not  paseing," or 'satir- 
ing" poin t   on ly  m a  i n  agresment w i t h  t h e  judgment  o f   the   inspsotor .  Why not 

factory"  and  "uneatisfaotory,"  along  with some other  term which would show 

t i f i e d   t o  a grea t   ex ten t5  he might s t i l l  consider  eaoh  student i n  a r e l a t i m  
improvement,  and thereby assist t h e   i n a t r u c t o r ?  Hie  judgment  would  be  objeo- 

P o s i t i o n   t o  a whole group rho are sa t i e f ao to ry ,  or another  group who are un- 
sa t i e f ao to ry ,   bu t  in t h e  main he m u l d   n o t   b e  judging the   degree  of s k i l l  or  

oonfusion arising from t h e   p o r i t i o n  of t h e  Solo oolumn on t h e  Stage A, or 
15The number of s tudents  who reoeioed r a t i n g s  on Solo i s  small due t o  

dual   s tage ,   record ,   ins tead   of  ON t h e  nolo  s tage  reaord,  #here it l o g i c a l l y  
belonged. However, t h i s  oolumu was el iminated from the reOOrd0 set  up for 
t ho   r egu la r  C iv i l i an  P i l o t  T r a i n i n g  Program. The F l i g h t  exam. by i n s t r u o t o r  
w w  also  e l iminated,  

%ditorSs Note. It should  be  noted,  however,   that   the  lack  of O O r r b -  

l a t i o n  between ins t ruo to r s '  ra t ings  and inspectors '   grades d g M  r e s u l t  from 
l a o k  of r e l i a b i l i t y  of the lat ter ,  as well as t he  former. 



Inspeotors"  rating and8 
26. Groundwork ( I )  

28. Take-off (111) 
27. Taxiing (11) 

29 ,  A i m o r k  ( IP)  
30. Lnndinga (V) 
31. Emergenoiee (VII) 
32. F p o i e i o n  landings [X-XIIj 

TABLE V-A 

A COUPARISON OF TRE C O R R S ~ ~ T I O N S  BETWTXN INSPECTORS* RATfNOS AND 

OILY ram CORRESPONDING CORRELATIONS BASED ON THE mom OOURS~ 
fRSTRU(X0RS' MEAN RATIIIOS ON UAKEWERS FOR THE WST "0 H O W  

(Student   pi loto  without   previous  t ra ining)  

k a t  2 h a w e  Tota l  tbr, 

profloionoy of one s tudent  i n  a re lat4rs   l ine-up  with  other   individual . .  

Correlations  between  inoDeotoros :ratingn and  ln r t ruotom'  mean r a t ings  
on maneuvers f o r  last two hour. onlz, I n  the hope of f ind ing  c loeer  agrea- 
mnt b e t v e s n   l n s t r u a t o n '  ratingr on maneurera and the general  rating. of 
inopeotoro,  averages were oomputed for  t h e  last two hour. only of training, 
The maneuvers which ve re  rated during the  last two h o u r s ,   t o g e t h e r   v i t h   t h e  
oor re la t iono  hstween t h e   r n t i n g s  on these maneuvero and t h e  inspect  o m C  gon- 
err1 rating. are l i g t e d  i n  Tabla V-A. I n  the   3 rd   and   4 th  oolulrmo l y e  listsd 
tho oorresponding ralues for the   oor re la t iono  whloh uaed t h e  arerageo for t h e  
whole ooume. 



I 
~ -11- 

I 
~ It I s  evident  that t h e   o o e f f l o l e n t s   f o r t h e  lart two hours are somewhnt 
Ngher than thoro for t o t a l  time a i t h  two exoeptlonm, Preolslon Iandinp and 
Emergenoleo, but t h e m  nre b o t h   i n e l g n i f l ~ n t .  The highest  ooeff io lmt ,  
that f o r  Landing., l a  sti l l  onlr -33, though it I s  s l g n i f i o a n t .  All t h a  rm- 
ti- ooaoldemd in t h o m  eight  oorre la t lone  worn given by t h e   h t r u o t o r r  
rery o l o m  i n  point  of time t o   t h e   g e n e r a l  r a t i n g .  @Ten by the iMpOOtOlr, 
yet thers 10 very l i t t l e  nI;rcemnt. 

k n o w e r   i n t e r o o r r e l a t l o n m .  Tho 55 i n t e r o o r r e l a t i o m  l l n t e d  in Table VI 
-re oomputed  betwoen mean ra t ings  given by the   i na t ruo to ra  on t he   r a r iouo  
maneuvera~ Solo had only one r a t i n g  for eaoh  student  and  ?light exam. by 
lns t ruotor  had only one r a t l a g  for none 8tudetrte  but from twa t o  nix rating. 
f o r  others. However, an mentioned  above, these too oolumo hare bonn omitted 

1 for some mtudeah, an mny 10 or 12 .for otheror  It. oan bo aonmidered- no n 
from fhe reoordr i n  uao t h i n  yew. Tent pnrotloe had  only a few ratin@, one 

1 rating on general perfommoo whioh m a  given some time during t h e  last ten 

I 
hours. Stall..  Spina,  rated i n  Ste.ge A only, had t h e  fewsst grade., rery often 
only three. 

In Tabis VI-A,  i n  which mOllBmer l n t e roo r re l a t ion r  are l is ted i n  the order I of   tho  %" value, It I n  notfoed t h a t  Stalls, Spine (Stage A) with Emergormy 
i mQIIeuvers (Stage 0 )   ha^ a oor re l a t ion   ooe f f io i ed .  of  only -44. T h i n  i r  pointed 
1 out  becauae %orgonay m~~neu~@ra" inolude under them S t a l l @ ,  Splnu, S l i p r .  This 1 would seem t o  defeat  the  proposit ion tha t  lor oor re l a t lon r   r e su l t  bscnume one 

r e t  of skllls has been devalopad I n  one manewer 2 0  a degree net attained by 
o the r  s k i l l s  i n  other   -ourerad l  i 
and Airrork,  Take-off  and Airwork, and Take-off and Landingo. They are a l l  
in fk r i t e ly   a ign i f ioan t .  It i s  l i k e l y  that profiolsnoy i n  one momber o f  eaoh 

of  t h e  pair. Hoverer, t h i s  is  not t r u e  f o r  t h e  oomela t ion  between Emergenoy 
pair neoeesar i ly  h a m  a parallel development o f  proficiency i z  the   o ther  meahmet 

I D I U U ) U I ~ ~ O  and Preoirlon landings  rhioh i n  -86. X r k l l l  In one may o r  may no t  

am being due t o  a p a r n l l e l  emphaels on &he par t  of t h e  imtruotor i n  t ra inlag.  
aarry with  it a oor reapondhg   ek i l l  i n  the other ,  ao it d@t be i n t e rp re t ed  

For oonvenienoe of  lnepeot ion  the eoeflioisntn have been arrangad i n  

The last throo   oomela t ions  ham ooeflioiontm  higher than .90c landing.  

I I Table VI-B t o  show the  degree o f  cor re l a t ion  between  each mneuver and every 
I other  m m m e r ,  and t h e  rango o f  the   cor re la t ion   oosf f ia iontn   for  eaoh group. 

i -----y~.'.-=.- 
Note* This esideme le not oruoial, s h o e  the  oooff loiant  o f  

correlat ion  qui te   probably Xs a t t eaua ted  by the  laok  o f  r e l i a b i l i t y  o f  rating. 
~ on Sta l l s ,   Sp ine ,  azid Sl lpa ,  whioh r e a d t a d  from t h e  hot  t h a t  they were rn t sd  

~ loem often tban   o thar  mansuvers au puin%ed o u t  by t h e  author.. 

I 



h 
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TABU VI-A 

“ W V E R  INTERCORRELATIONS I N  THE ORDER OF THE .rU V A m  

(Al l  ratings a r e   i n e t r u o t o r s a  mean ra t ing8  for 
atudenta  with no previoua  t ra ining)  

Stall . ,  S p i n s  and Teat  praot ioa 
Stall . ,   Spine and F l i g h t  exam, 
Sta l l a ,   Sp ina  and  Croaa-oountq 
S h l l a ,  Spinn and Emergenoy mum- 

Solo and Crose-oountrp 
euverm (St all., Spina Slip.) 

Solo  and  Flight exan, 
S t a l l e ,   S p i n s  and Preoiaion 

Fl igh t  o m .  and Airwork 
Solo  and Teat praot ioe  

Toot praot ice  and Airmrk 
F l i g h t  OXMI. and IAndlngC 

Teat praot ice  and  faadingm 
S ta l l a ,   Sp ina  and Take-off 

F l i g h t  exam. and Take-off 
Solo  and Emergenoy mnoworo 
Stall . ,   Spino and Landin- 

S t a l l a ,  Spin. and Solo  
3 t a l l a ,  Spina and Mrvork 
Croms-oountry and Airwork 
Toot praotfoe and hosrgenaiea 
Croaa-oountry and Landing. 
rlight e m .  and Emergendm 

Croas-oountry and Take-off 
Stall.,  Spina and Ernergenoleo 

Solo  and Emergenoiem 
Solo  and  Preoieion  landing6 
Solo and Airwork 
Ehergenoy puneuvem  and Aimork 
flight elam. and Reair ion 

h*g. 

Toat pmotioe  a d  Take-off 

landinep 

Groom-oountry and Emergenoleo 
Solo and  landing. 
Solo  and  Take-off 
F l i g h t  e-, and Emsrgenoy 

Emergenoy maneuvers and Ianding. 
b r g e n o y  mao.uvare  and Take-off 

Toot   praot ioe  and  Recis ion 
F l igh t  oram. and Crone-country 

Emergency maneuvere  and 

Tea t   p rao t iae  and  Emergenoy 

Precielon landings a& Airwork 
Preoieion landingp and Groan- 

Toot pRWtio8 and Croms-country 
Prsoieion landings and Take-off 

Precision landing6 and Landing. 
Emergenoy  maneuvora ani Croma- 

Fl igh t  exam. and Test prac t ioe  
Emsrgenoiee and Take-off 
Emergendea  and Landing.- 
Emergenoiea and Preoision 

Emergenciee and Airwork 
Emergenuy maneuvers and Reciaion 

Landing8 and Airwork 
Take-off  and Airwork 
Take-off  and  Zandingr 

nauewem 

l anding .  

Emsrgenoiea 

manouvera 

oountry 

country 

landings 

landin- 





- Emerganoy lnaneuvore&v 
S t a l l s ,  3 p h  
Solo 
AirWOPk 
Tlight earn. mean 
landing8 
Taka-off 
Emergenolea 
Test praotico 

R a a i a l o u  landings 
Cross-oountry 

S t a l l s ,  Spins 
Cross-oountry mda 

&Al.WO* 
Solo 

Landingo 
Take-off 
Zmerganaisa 
Flight emlslr Dam 

Tort  praotioe 
Freais%on landings 

Emwgenop mneuvwa 
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BETFEiEN STAGZS IW TXAINIHO FOR STUDENTS WITR bAD 
Co@wdnpE z38rnNQ ilY COFlRELATIONB 

mmom PFsvfoUs mmIwQ 

Ao prariolu 

I n t e r c o r m l a t i o n e   b e t v e w & p s  i o  training 
tra ining  

r 

Stage A and Stage B b 67 
Stage A and Stage C a 5 4  
Stage B and Stage C e a1 
Stage A-1 an4  Stage 8-2 a 7 1  

Stags A-1 and Stage A-3 0 6 0  

Stag. A-2 and Stags 11-3 c 82 
Stags A-2 and Stage A-4 0 6 4  

Stage A-3 and Stage A-4 078 

- 

Stage A - 1  and Stage A-4 -44 



etudente  who had  had  previoue t ra in ing  o f  e m  mort and  they  vere  eliminated 
Correlation. for s tudents  with D r O V i O U l  t ra in ing .  There were 11@ 

from the  study  deeoribed  above.  Thio-group  of 110 had  had dual  t ima ranging 
from  one-half  hour t o  26 hours, eo10 tiw ranglng from a fw minutes t o  GQ 
hours,  and/or  glider flights ranging from 2 t o  15'00. It rae thought that 
8ome cor re l a t ions  on th io   g roup  with t h e  common h o t o r  of prsvioum training, 
a faotor  abeent  from  the  group of 178 student0  oonsidored i n  t h e  fir& set 

t r a i n i n g  t o  make reparate  groupings of  students  on the  baeim o f  t h i o  f a c t o r ,  
of oorrelat ione,  would show whether or not  it would be advieable i n  f u t u r e  

The r e s u l t s  are shorn i n  Table. VI1 and VIII. In Table. VII-A and VIII-A 
oomparisone are made between the "re values  for t h e  two groupe. The Oorre- 
l a t ion   coef f ic ien t r   have  a fa i r ly   oloae  oorreepondenoe  to   thoeo for t h e  
group  vlthout  previous  training. In the  correlatione  between  inmpeotom' 

r a luee  are not  only l o r   b u t  are almo e n t i r e l y  insjgdfioant.  
general  d i n g  and t h e   i n e t r u a t o r s *  mean r a t ings  on mneuvere ,   the  .rn 

wlth Stage A-4 f o r  t h e  student. r h o  had had no ~ F T ~ O U O  t r a i n i n g  m e  -44, 
Inepeotion  shorn t h a t  the  value i n  the   oomela t ion  on Stage A-1 

rhile f o r  those wlth prevloue -training it m e  .60. The l a t t e r  appears t o  
ehow oloser  agreement, However, ve oan s e t  up an  hypotheeim that the  two 

t h e  differenoe  betireen the two aorrelatione  by  uee of t h e  x-traneformation, 
mamplee oame from t h e  mame parent populat ion  and  teat   the   s ignif loanoe of 

The d i f f e r e n o e   i n   t h e  r-values 1. ,221 t h e  standard error of   the differenoo 
1. .121 a d  d i f f .   / p ' d l f f o  i o  only l.80e Nonce t h e   d i i f e r e n o e  is: not s i g =  
aifionnt.19 Therefore ,   tho   rosu l ta  are not  inooneistent with t h e  hypothe- 
a i r .  .The two ~ I - O W Q ~  would nub have  had t o  be t r e a t e d  separately but o w l d  
haw been put t o g e t h e r   t o  unko a 1erg.r frequrnoy: Two other   d i f fe renoee  
wore t e s t e d B   t h a t  between t h e  oorrelatione o f  d=2 and A-48 nnd between t h o  
 orr re la ti one of A-3 and A-4, These result~a also &:rowad insipnifioant dif- 
formoore 

averngee  space war p l o d d e d   f o r  the  time span% by  the  s tudent  on eaoh  stage 
a n d   h i e   t o t a l  timob also, t h e  time spent by  eaoh  individual   inst ructor  on 

ws found t h a t  the number o f  students  trained  throughout t h e  O O U R ~  by one 
eaoh stage and h i e  t o t a l  t imi  ae vel1 ae hie   ind iv idua l  mean ra t lng . ,  If 

the p l a n   t o  make mom oomparieone of  i nd iv idua l   i n s t ruo to re  had t o  bo ab-- 
i n s t r u o t o r  was too smell t o   a f f o r d   r a l i d   d a t a  for s t a t i e t i o a l  treatment. no 

doned, One i n e t r w t o r   o a r r i e d  eight s tuden t s   t h roughou t   t he   vho l s   ooume~  

t r a ined   by   d i f f e ren t   i ne t ruo to re  numbering from two t o  firs. 
fou r   o the r s  trained eeren students  each. I n  a l l  o ther  oaeem the   s tuden t  . a m  

Time in etager of  training. On t h e  forme w e d  for the   t abula t ion  o f  

~~~~ ~~ ~~ ~ ~ 

19 Edi tor ' a  Note. It ehould be noted, however, that t h e   f a c t  t h a t  tro 
oor re l a t ion  ooeffioientm~are not   a igni f ioant ly   d i f fe ren t   does  x ?  repreeent  
o ruo ia l  eridenoe t h a t  t h e  two  ramplea  yielding  the  ooeffioiente  are  not 
from di f fe ren t 'popula t ione ,  mince nothing  apeoif io  i o  ind ioa ted  regarding 
t h e  mano and  standard  doviatiomof the two  sampler. The two oorre ia t ione  
might, i n  faot, involve different aspoots of a oomplex c r i t e r i o n .  
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Taxiing 
Take-off 
Airnork 
Landings 
S t a l l a ,  Spina 
Emargenciee 
so l o  
P r o c i d o n  landinga 
Emergency mansqveri 

T e d  p r a o t i w  
Crorr-oountry 

Fl igh t  e m .  by I n a t r ,  
5VII t o  XVII 
I n o t r u o t o r e o   p n e r a l  man r a t i n g  



1 should be eight   houre,   the  minimllm time for Stage B six hours ,   t he  m i n i m u m  1 t ime fo r  Stage C twenty-one  hours, and t h e  minimum total t i n e  t h i r t y - f i n  ' of t h i s ,  B(PDO t ime-data were  used  which  had  been  accumulated at Kel ly   Field 1 i n  1918 by Dr. Henmon, who T(18 doing aome resoaroh work i n  av ia t ion   w i th  
1 Dr. Thorndike. These data  gave the   dua l ,  primary, advanced,  and cross- 
~ oountry and R.  M. A. t r a in ing   t ime  for 300 oadets.   The  result8  are  nhom 

TABLE I X  

Sinae it war apeoif ied on t h i s  program that t h e  minimum dual  time 

hours, the   t rea tment  of time hae no value ne a measure of progrsas. In l i e u  

i n  Table 1X. 

CORRELYPIONS IN T I U  BETWEEN ST-S OF TRAININ 
.FOR 300 CADZTS .ryP KELLY FIELD, 1918 

1. Dual wSth Rimary .LO e 0 6  1.i2 
2. Dual with Advanoed .26 005 4.80 
3. Dual v i t h  C.C. and R.M.A.2° e 2 3  e o 6  

4. Primary w i t h  Advanoed -19 .06 3.43 
5 .  Primary w i t h  C.C. and R.M.A. .28 .06 3.16 

4.13 

6. Adianoed wi th  C.C. and R . M o A a  0 43 .os 9.09 

I 
m 2  1 

1. Dual 
2. Primary = 11-56 hrs., or 11 hrs. 34O 

j i  s 9.66 hro.?  or  9 hrs. 4 0 v  

! 3. Mraaoed x a 14.93 hrs.# or 14 hrr. 56O 
~ 4. C.C. and Rd4.A.  x 6 10.60 h r s . ,  or 10 hrs. 36* 

1 
I 

"R&Y&KS" BY INSTRUCTORS 

On each aheot of the   records  used for rating s tudents   thoro  is a 
space  provided,  opposite enoh f l i g h t ,  for a remark by t h e   i n s t r u o t o r .  To 
supplement t h e   a n a l y s i s  of ratings, it was  planned t o  make sane b i - a e r i a l  

and "not  tense"  could  be  oonsidered, or good  and  poor  judgnent, or even 
oor re la t iono ,   us ing   the   da ta  in t h e s e  "Remarks." Two olaaseo of "terne" 

favorable  and unfavorabls. However, t h i s  p l an  m a  Eiven up beoauoe it 
oould not be   aasmed  tha t   the   s tudant  m a  not t e n s e  i n  f l i g h t s  where no 
mention of " t a m e "  or "at ease" m a  made. 

In a d d i t i o n   t h e r e  wore  conveyed t QO many ahadee of m e a n i n g .  For 
example, doen nervousness include  teneeneee? Do- "bad landing" neceesuily 
neaa poor judsment? It miat include  poor Judgment as a f ao ta r   bu t  it m i g h t  , mean t o o  soant a knowlsdge of or a poor memory ef i n o t r u d i o n .  

1 

I Examination 05 t h e  reiarka showed a l s o  t h a t  favorable and udavorable 
classes   could not be e s t  up because tar many queetionable elemente  entered i i n t o  an i . n t u p r e t a t i o n  of the remarks on this bsaia.  



It was then  intended  to pake a tabular   count  o f  c e r t a i n   a t t r i b u t e s  
and t ry   t o . c l aas i fy   t ypes   o f   behav io r ,   bu t   aga in   t he re  were too  many d i f f i -  

in t h e  mind o f   t he   i ne t ruc to r  ,yhen he  wrote it down. As t h i s  analysis would 
o u l t i e s  and too muoh u n c e r t a i n t y   i n   i n t e r p r e t i n g   t h e  meaning of t h e   r e m r k  

have no e t a t i e t i c a l   e i g n l f i c a n c e ,  i t  was not ca r r i ed  o u t  because t h e  time 

then i s  t o  mention some obvioue  features   to  which a t t e n t i o n  is ca l l ed  by 
nscessary f o r  i t a  completion could not be j u s t i f i e d .  A 1 1  t h a t  oan be done 

mere inspeot ion  and make some g e n s r a l   c r i t i c i s m .  

In t h e  first p laoe ,   en t i r e ly   t oo  many remarks are nonpomi t t a l .  
"Solo 300 eights ,"  "Solo praot ice  on power turns," "Solo landingo," 
"Praotioe on sp ina ,   a t a l l e ,   e l i pe , '  are a' few examples o f  a large 
number of remarks t h a t  are merely  unnecessary  statements  by  the  inetruo- 
t o r  t h a t  tha t  t y p e   o f . p r s o t i o e  m e  g iven   a t t en t ion  in t h a t   p a r t i o u l a r  
period. They a r e  unnecessary booausa  the mt inge   g iven  that mneuver 

meaningless are "9010 praot ice ,"  "Dual praotice,"  and "Check f l lgh t . "  
in t h a t  FeriOd would s u f f i c e  i n  giving the  same infordmtion. S t i l l  more 

Also, mnny t h e e   t h e  remtirka are  t o o  meeger and in no way analytical. 
"O.K." i s  a favori te   expraseion and m y  occur as o f t en  ae t e n  time8 o n  
one  page, in conjunction v i t h  approaches, t u r n s ,  or whktever maneuver is  
judged "O.K." 

O n  the  other  hand, m y  r e m r k e  are technioa l  eri'6ioisms and give 
valuable  and enl ightening  suggest ions  for   the  use of the  a, tudent  or of 
another   ine t ruc tor . ,  Same exsmples  of  these area "Unlerehooting  due t o  

too  low i n  eurna in gliding,"  "Commencea bank t o o  ea r ly  oc TOo eights,- 
going out t o o  wide," "Drops all landings  about io f e e t , A  'Lets nose get 

"Overehoote when a o d n g  j.n f r o m  opinning," 'H-xiintsa on pul l ing  nom up 
t o  s tall ,"  etc. 

n ique   and   h i s   f ly ing   ap t l tude .  lhey are i l l u s t r a t e d  by  "Oet t ing  feel  o f  
ship,"  "Jerky on oontrola,"  "Steady improvemeut,"  "Poor nonosflion of 
d r i f t , "  "TOO t e rne  -- aspeai ,a l ly   with  feet ,"  " S 1 . o ~  i n  emsr'genciee,"  "Poor 

be o f  value i n  a oheck-up  by a student o r  another   ina t ruotor .  
judgment of g l id ing  d€stance," "Acts well i n  emargenoy." These too  should 

Many remarka reveal   the   progrese of the   e tude& in psrforrmncs terrh- 

The -9wrks tha t   occur   poea ib ly  the  moat of%en ind ica t e  t h e  a t t i t u d e  

tude  wan provided f o r  a r a t ing .  Some of t h e m  remarks a r e  "kt offie, O a l m t  
of t h e  mtudont8  and i n  t h e  following yosr"s program a o o l m  headed " A t t i -  

relaxed,  cool-headed,  eelf-oonfidant,  thougbltfui.,   intelligenz,  apt, o a p  
able ,  f igures   things  out ,   o lear   thinking,   learns   quiokly,   consoiant iou8,  
carefu l ,   conserva t ive ,   cau t io l ra ,   t r ies   hard ,  m t u r a l ,  oorreo ts  h i n  f a u l t 8 ,  
preoiee,   e teady,  willin% and n t t e l r t i vo   t o   i n s t ruc t ione ,  n o t  apprehensive, 
aoute  and reoeptive mind, no bad hab i t a ,  good reaottiona, (one remark s t a t e d  

au "Cocky, exci table ,   over-anxious,   indifferent ,   oarelese  about   regulat ions,  
'no reac t ions ' ) . "  Many of t h e m  remarks  are also adverse  cr i t ic ism,   euoh 

can ' t  be bothered,   iaconahetent ,  arpt..%r&, tense,  mmouep boo hurr ied ,  for= 
g e t s  small t h in@? a lov  t o  rwpdnd,  aonoei.ted,  tendency t c *  ahor  off, self-  





Here t h e   i n s t r u c t o r  gives evidenoe of a ser ious   endeavor   to  perfeot t h e  
landipg  maasuver, but  hie r a t i n g  i e  aometbing ent i re ly  removed from that ' 
f i e l d '  of endeavor  and i s  t o t a l l y   u n r e l a t e d   t o  t h e  progress made by t h e  

I' *dent  through  the  inatruotor 'e  e f f o r t s .  This reoure over and  over 
1 , ~  i, i , 'win through t he   r epor t s .  A r e m r k  may say ,   "S l igh t   re lapse  i n  diatanoe 

,,. , . ~jodgmont" -* but  it had no effeot  on h i s  g r a d e s . ~  The remark m y  follow, 
?Wrtande~ judgment  improved" -- but  n o t  h i s   g rades .  One example,  aeleated 

the   g rades  am 3's i d e n t i c a l  with the  grades given i n  t he   t an   p reaed ing  
at random, readm, "Oenerdl. impro7erheut. Above average student," yet dl 

f l i g h t  porioda. In faat ,  these  grades remained the  sama throughout   tho 

t h i s  stulent from t h e  r e m a r k  by t h e   i n s t r u o t o r  oonwmihg gene r s l  bprove- 
f i f t een   pe r iod0  of  Stage E. The only encouragement t o  be derived by 

ment was t h e   f a c t   t h a t  a t  l ea s t   h i s   g radee   d id  not regreme. The f requent  
reourrenoe If examplea  where improvement i s  noted wi thout  any improvement 

poseibly have besn f i l l e d  i n  a t  t h e  same time an the gradee,  but muet 
of  grades leada inev i t ab ly   t o   t he   oono lue ion  that t h e  remarks oould not  

have been set down subeequen$ly o r  perhape  even  previously. , 

S t i l l   a n o t h e r   e v e n  more glaring inoonsistenoy ooours a l l  t o ?  of ten.  
This is  a spso ia l  remark about   the  pract ioe of a mneuver  or improvement 
in the   per fomanoe  of a nmeuver, w i t h  no grade at a l l  given  under that 
maneuver, and i S  i l l u s t r a t e d  by  t h e  following: 

" h o e s  a l t i t u d e  on 70° t u n a "  -- no grade. 

"Eights ,   sppts ,   be t te r"  -- no grade. 

"Precieion  landings  inprored" -- no p a d s .  

"Hold ing   a l t i tude   be t te r"  -* no gradem f o r  any maneuver. 

" h o d  on 90° and 180°" -- no grade. 

"hie o f  oourae  again  ind.iceten  clearly by auoh a l a o k  of ooincidenoe that 
t h e r e  i s  room for improvoment i n  t h @  eaesnt ia l   requi l r rnsn ts  o f  t h e  preaent 
r a t i n g   s y ~ t e m .  

Some ourious  t h i n g s   a r e  notioed about t h e  u i e  of a r a t i n g   s o a l o  o f  
'1, 2, 3 ,  4, 5. A etudent will have rece ived   s t ra ight  l " ~  i n  Groundwork 
and Taxiing  through moat o f  Stage A and all  of Stage B. Then Stage C,  
when EOUIE advanced mnxeuvare are t aken  up and are   g raded  3 ,  a t raage ly  
enough the  gradee on Orcundmrk arid Taxiing a l s o  beam0 3's. And  why 
should a student who dae been ~%oeLvir~g straight 1'8 i n  take-offs ,  a i r  
work, and landln,rs ~ u d d e n l y  be gjven a t m i g h t  '2'a i n  those maneuvers? 
kreover, they  remained 2':t E c r  t * h i r t e m  fl ight peri~ods, A. ahange o f  

o u t .  - 
i a a t r u a t o r  P O U : ~  he  aljtpcro+.ul, bu? t i n  Ram initisle ~ 4 r u  aigned  through- 
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It i e  aloo  notioed t h a t  there dl1 be  progreon i n  grade0 from 3ce 
t o  lgs  on Groundwork, Taxiing, Take-off, Airsork, and Iandingp, b u t  i n  
preoioion work the  gradee do not  progress. 

Another  curioue example i e  t h a t  o f  a pendulum a d n g  -- 3ss for 

periodo, end 2's again for t h e  next two. It i o  h m n l y  ponoible that 
two periodo, 2 ' e  f o r t h e  next  two, 3 .8  again for t h e  next two 

thim pendulum r a t i n g  i s  ind ioa t ive  o f  e v a r i a t i o n   i n  judgment  on t h e  part 
o f  t h e  inn t ruo to r   r a the r  t h e n  a variat ion  in   performance on t h e  p a r t  of  
the  s tudent .  

The conoluoion t h a t  even a casual reading of  t h e  nRemarkon oompsln 

with t h e  grades for correeponding p e r l o b ,  or i f  l a rge  numbers o f  them 
i n  t h a t  i f  l a rge  numbere of the  remarks are eo oonapicuouoly  inconeiatont 

are indeterminate i n  meaning, they 'eerve no conoeivable  purpoae.  Both 
t h e  eyetem o f  r a t i n g  and t h e  requimmerrt f o r  explanatory remarks should 
at l eae t  be of such kind t h a t  t h e i r  exocution dill not be too  in t r ioa t e  
or perplexing f o r  t h e  ine t ruc tor 'o  a b i l i t y  and no't too  involved for a 
reasonable  expenditure o f  time devoted t o  them. 
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