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tr.e faur shases .  The higheot,  o11i-equared. i s  given a rank of I,, idicrsrtitq 
the   g rea tea t  oertaiuty that erne r e l a t i cneh ip  exirts. Thoso utaneuvem 
rhioh have low r a n k  i n  three out  of t h a  four eohools nre the  oms that w e '  ' 
jwlged BCL rewiving greatest wpllaeie in detemining  e l iminat ion.  (These 
m e w e m  are f n d i m t e d  in t h e  tables aa hoing t h e  "better. e l ~ n t s .  No 
impl loat ion is intended t h a t  t h e m  are r e a l l y  %better* eleoenta of  t r a in ing  
or t h a t  they are b e t t e r  performed. i%ey are b e t t e r   a n l y  i n  the eanae that 
ratin&# on these uaneuvere rsoeive mom emphasfo i n  detorminin:< olimination.) 
h e w e r e  with 3 out p f  4 h ieh  ranlta,ar'~ judsed 88 rooeiving least emphamia 
i n  detsrlmidn?,  elimination. 

t'nesw oiii-equre&ar'e then runked in ~ z - d a ~  OF V l t u d e  f o r  anoh o f  

It should  be  pointed out  t h a t   t h o  p e r a e n t n g  of g a d e n  whioh two un- 

vera whioh 'are r a t e d  a ln rge  nunbor of : € m e  tlurin:. f l i g h t  training. Dthor 
sa t i a f ac to ry  is almoet oertainly more r e l h b l y   d e t e d n a d  for r.home m e u -  

things equal, th more r e U a b l o  mae.euro8 might be e%per:tod t o  show the  
mre nignl f icant  oh€-equarede. T h i s   d i f f i c u l t y   m u l d  not be c.omplete:y 
aolved even I f  equal  nmbern of r s t i n y  rero a v a l l a b l e  on dl  wde te  for a l l  
maneuvero, inaamuch .sa r e l i a t i l i t y  wauld be d o t e d n n d   n o t  o,:.'.y bg t h e  numbsr 

aoouraoy of ratinge  by  tho i;divj.daol ina t rue tors .  It m.y be argued, lmdoed, 
of  maowe8 but   a l so   by  the f o n e b t e n o y  c , f  prfonnsJ1ce of thr)  p i l o t s  and the, 

t h o t  t h e  more frequent  repot:   t ion'of? :ar+,oin llpLaeuvera probahly i n  itee1.l re- 

enoee i n  r e l i a b i l i t y  of those measures m.& be kept i n  mind in the iuterpco- 
f l o o t s  Bn eva lua t ion   of  thei: impofiance, I n  any event,   the  probat~le  differ-  

t a t i o n  of a l l  r e s u l t s  preoenL(1d i n  t h i e  papere 

Reeding acrose under t h o  headiup "thnk Orler" in l'abltr 4, faotora  may bo 

' a relation i e  in tno  unexpeoted diract ion,  idern mvre U,kel!.hood of unsat is-  
found vhioh have oonaietent r:~nkings throu~ghhcut t h e  .four oh130eE. Thenover 

fac tory  gnides in t ho   ro tdnod  okddato, S ~ I Q  eqmbol (a) is ottaahvd. 'Phis 
does not ocow in any p I g n i i 3 0 &  re la t ion .  

Table6 5 ,  6 ,  '7, and 8 d o h  sl 3 I whioh .-x,.,l:ffit;fons !ore involvaa for oaoh, 
of the  four olssees.  Present2 3 I n  Tablela 5,  6 ,  7, and 8 aro t w o  reparate 

three-plaue  rolrttion, and ( 2 1  #coon a ohi ( X ) ,  aalor;lated, from a t%'o-plaoe 
oh€ oalculat ionet   (1)  Ffret the ah€-aquared desoribbd abave Whioh use)s a 

re la t ionship  .of  t h e  $am, ukts + in  s o  In the h t t o r   c a m  ( c :W the larger 

winder of  t h o  casoa. 
t a i l  of t h o   d i s t r i b u t i o n  on *:.e retaine3 cagoo m a  bornpared \ki th  t h e  re- 

Tho d e t a i l s  of tho oomput i t i ons  au~a-k+.kod in " q b h  4 are preeemied ir! 

It i s  olear from Tables 5 t o  8 ,  i.r,clualve, that tho' emoP whioh m y  be 
aso r ibed   t o  a choice of diviaions i s  snb l l ,   shca   oons lua iune  rccaohed fr.m 
the chi-squared  aomiJutation ( t h r e a - p h c e   y a k t i o n s h i p )  and ti lnae reached from 
:he ohi oomputation  (two-plnee rols t lonehip)  we  B O  nearly a l ika .  

ts  1 )  i s  i n t e rp re t ed   l i ke  the prubabi l i ty  UP & standard eoored A ohi  of 
1,O i nd ica t e s  a p robab i l i t y  o f  .3 t l m f  P I O  ..ili.'fereaco was :he r(3aul.t of 
chonpe~ f o r  a chi   of  l , 9 ,  t h e  h.-mlue 3.3 .05 (,e25 at each end 3f the df3- 
t r i b u t i o n ) ,  eta, 

h e  probabi l i ty   of  a chi (.,s!wk gr'c-upiny. redwoe the degrees of f r e  jdom 
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+L is lanoamter, Y is  Mami, P, in Pomra City, .ad T in Terrell. 

+*Computation mrdm sepalgtely fur eaoh pdr of eohooln) beoauee 
their distribution of ratlnge mado this addoable .  , 



SDhoola" 

*L is tsoreter,  M is MiamL; P l e  Pooaa City, aad T i r  Terrell. 

+rOomputation mads separately fer each pair of mhoob,  beanuse 
their distribution of nrt:'.nga ,=de tbia adpieable. 
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iZdramsd- ooordinnt ion 65 
Rolle 69 
Firat  5010 
Fowgtion F l y i n g  lo6 

72 

InstrrPnelrtr 102 

65.8 . -6.1 
(4.91 (2.0) 
63.6 8.0 
U .I 3.4 
34.0 4.6 
3308 
20.4 

3.3 
19.8 

2.8 
2 .? 

12.6 3.5 
12.1 
( 1 ~ 6 )  (1.3) 

i.4 

11.1 02 
2 e 6  
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W S U I E  OF SZCOWD LETHOD OF AIIALYSIS 

fiesentod I n  Table 9 is a summu-y o f  tho  seaond ( a l t e rna t ive )  &hod of  
analysis .  The avorage ON (X) of each muewer for  each set ,of olaesee and 
t h e  rank order m-o gimn. The rmmuver8 w e  arranged in   o rder   o f   h igh  t o  lov 
average ch i  i n  t h e  most advanaed set of  classes.  Tho f i r s t  o o l ~  after t he  
l i s t  of m e u v e r o  (ooneiatsnt andt be t t a r+ ,   pooro r  #) i o  the  authors '  inter- 
pre ta t ion  of whether  the Iitaneuvor i a   c o n s i s t e n t l y   b e t t e r  t h a n  avera:e or 
poorsr than  average,  tho  "bettor"  and  "poomr"  referring, roapect1veY.y t o  
"more" or "less" emphasis tomrd  e l iminat ion.  ?here the rank ordere f o r  d i f -  
fe ren t  sets of c lasaes   are   inoonsietsnt ,   nei ther  (4) nor (8) appears i n  tho 
oolumn. 

This t ab le   ind ica ten  the i u p r t a n o e  (mphaois) of a maOeuver i n  raahiqg 

m?m%al ae is possible. It dl1 be noted that the rank orders In Table 9 
out  a oadet by a method of treatment whioh salvages  as-ruuoh of t h e  8vdlaU.e 

are  for t he  most part tho EWQ as thooe appearing i n  t h e  first method of 
treatment  (Table 410 

Tables 10, 11, 12, and 13 pmaent   the   de ta i led   ana lys i s  using the al-  
t e rna t ive  method of  analyuis. &oh. of  thoue t ab le s  preeents t h e  avernee 
ohi (X) f o r  eaah maneuver for one s o t  of  f l i g h t  classes. The N'8 ( fo r   bc th  
washouts and re tainod oadots) preeonted in t h o o e  Tab1,ea ropreoent t h e  e m  
of  t h e  population wed i n   t h e   a a l c u h t i o n  of t h e  indivfdual ohis  from v h b h  
the  averapa ohi vas oomputed.. Tke IEIIIWUVQ~B are  arranged i n  mnk order  m- 
oording t o  t h e i r  avero3e ohi  value. As ouch, thone ta6les ars d i reo t ly  
oomparzhlo t o  Tables 5, 6 ,  T D  and C, resulthe from t h e   f l r s t  method of 
analysis, except t h a t  i n  tho  optornative mathod a l l  sinigle and unoomhinne8 
mrter ia le  are inaluded. It m u s t  be mwmbered, hnmver, t h a t  a l t h o u m  
those  tables   represent  a msro oomploto trcatmont of the data, they run 
t h e  ,rick o f  inoludlne unroliablo o w p l o a .  

Comparisons o f  t he  mnls ordor of t h e  maneuvers obtainod i n  t h i s   8 m l y d . a  
with  the rank order obtained by ;IY)ELBO ai t h o  f i r s t  clethod  and  oontinganoy 
nethod are preaonted F? Tables 1?, 20, 21, nr~d 22 of  tld,s report .  
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TABU 10 
, .  

mh- 

35 
49 
48 
36 
28 
49 
47 
43 
49 
48 

31 
42 

46 
31 

32 
40 
35 
l4 
20 
39 
30 
41 

2.0 
1.9 
1.7 

1.5 
1.7 

1-5 
1.4 
1.4 
1.1 
1.1 

.9 
-8 
.6 

m e  i o l a t ionah ip  b i n  the unsxpeoted di rea t ion ,  that is ,  t h e  varhoutr 
, .~ 

vo lens likely t o  raoeive unsat isfaotory retinga. 
.. 
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TABU 11 

THE ZIEWiEE OF FtEIA'lTJN OF BEIW TASHED O W  M RATING3 X# 
THE VARIOUS 1ULNEWJXS 
(Altermtlve Method). 

(Iaracaeter 8, W d  8, P o r n  City 6, Terrell  8) 

Retained 
Caaote 

69 
69 
69 
65 
69 

69 
69 
69 
49 

40 

53 
69 

- 69 
69 
69 
34 
68 
56 

46 
25 

69 
69 

WMh- 
out0 
71 
71 
70 
64 

21 
70 

' 71 
6, 
69 
50 
26 

47 
38 

34 ' 

33 

26 
23 

50 
18 ' 
rtl ~. 

30 
33 

Avoraga 
ohi 
2.9' 

I 2.5 
2 -5 

2.4 

, 2.1 
2.1 

2 .0 
2 .O 
1.8 
1.8 
1.7 

, 1.2 

1.0 
1.0 

.8 
e 6  
.4 

.4 

.4 

'.1 
0 

.a 



, 
1 (knoaster 9, 9 ,  Ponoa City '7, Terrell 9 b' ll) 

, *. .. 
li 

69 40 
13; 

140 

140 
140 

LO1 
139 
134 

13 9 
13 8 
134 
99 
98 

139 

102 
140 

85 
94 

138 

140 

53 
62 
65 
63 
65 
42 

38 
61 

, 6 4  

62 
' -  30 
35 

33 
27 

' 51 
39 

23 
26 
21 

4 r 4  
2 -5 
2 *5 
2.2 
2.0 
2 .o 

1.2 , 

l*. 

1.1 
09 .'I 

. -6 
e 6  
.5 -. 2 
.I 

0 
0 

"% 

..7* 





ve a eunmarised in Table 14. Eaoh o f  theee   t ab les  presonte the  ohi-oquaredo 
Tables 15, 16, 17, and 18 preeent t h e  de ta i lod  d y e e a  of the nuBou- 

(X 5 ) and the  ooeffiolent of w a n  square oorrtinssnoy ( 0 )  for  saoh maMmr, 
andlyred for the rariow olaeses inaluded i n  the   andyeia .  The manewern 
are  &ranged i n  order aooording t o  tho ragnituda of t h e i r  X2'a and C ' q o  Ao 

method of  treatment, and t o  Tablea 10, 11, 12,  and 13 of t h e  tiltelpptive 
suob, these   t ab les  are omparable t o  Tablee 5,  6,  7 ,  md 8 of  the firof 

(average ohi) arnlyeia.  

A oompariaon of  t he  rank ordere of the  mmuvera obtained  by thio 
treatmnt and  the rank orders resulting from t h e   f i m t  tw methodo is  
prempted in Tablea 19, 20, 21, end 22. 
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-utation made esp ra t e ly  for eaoh pair of sohoolq baaatme 
their distribution of ratingo made t h i o  advisable. 



Take-off ir,tQ Wind 
Tab-off iniri> dlb6 
Straight m d  Level 
Gliding Approach 
Coatrols 
Taxiing 
S's and 8's 
Climbs an6 Glidee' 
Wealum TURIE 
Navigation 

Forced Landings 
Navigation 

S t a l l s  cad S?ine 
Power ApLpoach 
Advanced Coordination 
Rolls 
First Solo 
Formation Flying 
Instruments 

StWp TURlS 

I .1 0 

(a> The relationship i s  in the mmxnected direction,  that is, 
saahou'h are less Likely t o  'mTe unsatisfactory grades, 

*L i s  &ncaster, M i s  Miad, I' Is Ponca City and T i e  TerreL1, 

+, Computatlun made seprately f o r  each pair of schools bcauss 
their distribution of ratlogs made t h i o  advisable. 
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In t h e   f o l l o ~ n g   t 5 b l 0 8  (Tables 19, 209, 21, and 22) i o  presmtod a 

W y e i o .  f t  i a  reaoonable t o  amtlume that the rank i t s e l f  i o  Of more 
oomparinon of t h e  ranka of t h e  meuleuvers 8s obtained  in  each form of 

hiportanae thun  the  aonnideration of the r e l a t i v e  dlfferenoe b d m e n  
t h e ,  ranksp Although t h e  rank differouoe aorro la t ions  between a l l  of t h o  

t h e  rank6 found I n   t h e  f i r &  t s e  methods for a l l  c laesee fe l l  batman 
methods wore not oaloulnted it m a  daaonutrated that , the  rho% Wamn 

.81 and .87. Impea t ion  of the data  indiehtea t h a t   t h e  rank d i t f snnoe  

method) w u l d  be approximately & t h s  8a.w mx@ritudoo 
co r re l a t ions  of eaoh of t h e   f i r e t  two r~o*.hods with  the  third  (oont ingenoy 

Method 1 m e  employed beoauao it m a  deemed advieable t o  reporb 
only a n  mch d a t a  for eaoh mneuver i n  oaoh E& of olasaes ae oould k 
conveniently and log ioa l ly  ocmbinedp and t o  negleot any other  matorlalo. 
IWhod 2 m a  employed in order t o   i n o l u d e  more of  t h o  d6b8 for maoh 
m ~ n e u w r ~  deep i t e   t he  attendant ddormee in r e l i a b i l i t y  of t h e  rwu l to  

point of s t a t i s t i a s ,   b a a u s e  It eomwhat oontrols t h e  e i f e d  of mng of ouch andlysis. Bbthod 3,  probably  the most aoocptable frm t h e  rim- 

popala t iom used i n   t h e  analysis 'of c m h  meuvor8 r a a  mloyd In ord.r 
t o   a r o i d  of t h e   o r i t t o i s m  whioh ndght be m d e  of the o ther  two. . .  



TABU 19 

I 
8 
9 

'10 
11 
12 
13 
14 u 
16 
11 
18 
x9 0 5  

19.5 
21 

1 
5.5 ' 

3 
3 
5.5 
8 
0 
3 

9 05 
9 5  
i2 
11 
13 

u 14 

10. : 
16 
17 

, a 0  

19 
21 
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2 
3 
1 
6 

12 
7 

12 
9.5 
12 

8 

17 
4.5 

v 4.5 
9.5 

19 ' 

16. 

15 
18 

20 
,?> 

.I. 



TABLE 21 

TABLE OF TKE C O M P a T I V E  RARKS OF 
OF TFtUTIEN'T 

gaueuvar 

(Lancastel: 9, Miad 9, Ponoa C i t y  7, Terral-l 9 It 11) 

Tak.94Pf  into Wind 

Glldlng Approach 

Taxiing ' 
S's,and 518 
Clirsbe and Glldea 
Medlup Turns 
Navigation 
Forced Landing 
Steep Tuma 
S t a l l s  and Spine . 
First Solo 
FormatIan Flyi;~g 
Instruments ,+ 

Advanced Coordlnat,ion 
Roll8 
Power Approach 

straight and Love1 

C Q D b O l 8  

1 
5.5 

L 

2.5 
2.5 

5.5 
7.5 












