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Learning of Stall Peroeption, by F. C. Dockeray bnd David B-lran. 
Thin report l a  eubmitted by the Coamittee cm Aviation Peychology 
wtth the   recmmndat ion   tha t  I t  be  included in t he  series of Teah- 

Attached l a  R. report en t i t l ed  An Invee t iga t im of tho 
-5; 

informtion with respect t c  t h o  type of training( t o  be given aa an 
a i d  i n  avoiding inadvertent. stalls. The fhdin& of tlte promant 
study a r e  not euch e.8 t o  permit  deflnltive  recaamendntione with 
respect to t h i s  problem. it l a  ant ic ipated that the  integratlcm 
of the  reeultn of this study  with  those of othera now in progreee 

nethode of t r a in ing  i n  etaS.1 reaognltion d in the  avoidance of 
will l e d  t o   y a i t i v c  re:armreadstiana v i th   r eepec t   t o   e f f ec t ive  

inadvertent stalle.  

T h i s  l e  m e  of a series of etudies designed t o  iurnieh 
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The prcblmna urd07 inveet lgnt ion  in  this axperlmnt  may be fcnmlated 
i n  t e r n  of three quao5icna: 5: 

~ ' /  

, : * 
, .I 

1, C a n  the   accurwy of *+tall uerception be improved by epeclal  
,?I, 

x-raininy? :. 
-. 

m;, 

2.. 31 ?erm nf' accuracy of e t a 1 1  recwni  tlcn, hov does the  Levak 3f 
p e r f o m c c  cf experimental subject8 &fter training compsre v i t h  
the perfiwuance  of a Control Groug of more experienced  pilots, 
who have  not  undsrgcm apecia l  t ra in ing?  

,~ L 
-! 
2' . 0 

, ~. ' J  , _ ~ .  

3 .  Is there  any evidence to   i nd ica t e   t ha t   t he   t r a in ing  effects are 
Wansferr& t o  e i tua t iono   in  which thorn  hae  been no special  
t ra in ing?  

recognition, a l l  had lese than j h x z a  srperiencm as pr ivate   pi lots .   Control  
eubjbcte d.1  ha3 b6tW-m 40 and 60 houxe experience as pr iva te   p i lo t s .  

The 30 experimr.ta1 subjects, who vere given special t ra in ing  in  stall  

Accuracy 0,' r ' r c o g i t i m  of' the  i n a i p c n t  sfsl l  was mraeird In  tmnm 
.. or the a*ili+y of subjJctE  inl;~,ntio&l.ly t o  fIy the  plane cloee t o   t h e  eQgs 

a8 vel1 (LE their abi!.il;y t o  srecute  other maneuvers vlthout  approaching the 
of  the a t a i l  C u r l r e  certain maneuvers, without  sotually stalling tho plz.w, 

w e  of an adaptatlcm cf a comaercial stall -ing indicator .  
atalled  corrdlt icn Dagree o f  ayproach t o  the  stall was datemined through 

that the   epecial   t ra ining was ef fec t ive   in  improving t he   accyacy  of stall 
Subject t o  certrsln '   pualificatlone,  the r e s u l t n  of the  etudy  suggest 

recognition; that after training the level   of  perfomancs of tha oxperimontal 
subjects  on "aesignad" maneuvem m e  auperi6r t o  that of the  ccatrol   eubjects ;  
and that af ter  t r a i n i w ,  improvement wae evident   in   the perforraance of arper- 
imsntal  BubJecte i n  ce r t a in  of the mmeuvare on which special tralnlq had , ' 

not  been  given. 

In evaluating these findings, hovever,  consideration  should  be  given 
t o  the t enab i l i t y  of  the  aeemption on the  bnais of which Control a d  Fixper- 
h e n t a l  Groupe were compired; v i m . :  that tho effect of ths M i a *  fllght 
experience of experimen€al eubjects~,  incident t a  t h e i r   t r a i n i n g ,  would be 

fore my euperior i ty  i n  psrformrnce on the  part of the Experimental Group 
of fee t  by the greater met experience of the Control Group, and that thom- 

data i n  terms of vh ic t   the   va l id i ty  of t h i s  aeeumption  could be ovalustea. 
could  be a t t r i b u t e d   t o  tbefr e p c i a l  training. The a rpe r lmnt  provided no . .  ., . 

I 





. - a  2. Bow dose the leva1 sf p a f o n a n c . 3 ,  aa Influenced by training, 
ccliapare the level of prk'onmnce of subjeots who bave had 
at least -an equivalent amount of fllght'experience, but no 
special t r a i n l x ?  

3 .  la there q y  evidence 50 indicate t h a t   t h e  tMining effecte 
are trrmeferTcid to. e l tua t ions  io which the ie  has been no 
spealal t ra in ing?  

descr ibd  on pase 3,  two groups of subJectn were teated far the accuracy 
bing an apparatue t o  meaaure the proximity to the e ta l l ,  vhlch $8 

mental Group wae given ten hours of apeciaP t m i a  in stall reaognl t lm.  
with which they could recognize t he  a t a l l .  Each subject in the m a r l -  

,me  aubj8ct.s in lifie Control Croup, who were pi lo ts  who = be conalderad 
t o  have had a t  least an asnourt of fU&t esperlence equal t o  that of the 
subject8 In the  Exparimontal Group at the  en& of t e n  hours, were only 
tested an8 ware g iwn  no spei;ia1 t ra in ing  in stall perception. 

A11 of the eub J e c b   I n  the Prgerlment u n m  male p l l o t s  who had re- 
-c ceived a prlvate  pilot*e lrlaense ( P a ) ,  anb who bad done ~ c m e  fly- within 

a y&ir of t h e  t h e  In which t,hay prtlciptd In the experiment. The re- 
quirements for admlsalon t o  tho experiment for each group vere: 

i 1 I C o n t r o l  Group 

a. Between k0 and 60 home of f l l&t  experience bspontl the PPL. 

b. Apprarireately 30 hours of flight experience in a Plper Cub, 
or similar aircmft. . 

c .  A minimum of 5 howa of flight exprierme in a Piper Cub, or 
similar alrcraft,,wIthln a year of the tlnm of participation * the experiment. 

2. Experimental Qmug. 

a. No more than 5 houra of flwt ' erpsrlwoe beycad the PPLL. 

b. Approrimetely 30 hours of E l l g h t  train- In 8 Piper Cub, or 
simif.ar aircraft, a 

c .  Pr ivato pilotoe liceme obtalned vi- a year of the time of' 
p a r t l c i p t l o n  I n  the  ezperhent. 
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FIGURE 2 

VIEW FROM BELOW OF VANE INSTALLATION ON LEADING ECGE OF WING 



FIGURE 3 

FSIONT AND REAR VIEWS OF PANEL OF L I G H T S  EMPLOYED I N  TEE 
LEARNING STUDY 
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F I G U R E  5 

FRONT AND REAR VIEWS OF CLIPBOARD AND RECORD SKEET EMPLOYED I N  
TEE U A R N I N G  S W Y  
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glJur0 IS. s t r u t  ahead, cm:sl~ payer, Eth a fairly comietsnt 
ImmovCQent through the third leeaon. and a levellna off thereafter. The 

but with conelderable  fluctuation. The Level of perfonmuce of the awr l -  
Blmre 15, S W & t  ahead, pwer off, &owe a rery o u g h t  ugwrd r-, 

BOntal Group IC cmsistently euperlor to that of the C o n t r o l  Group. 

vith considerable  fluctuatiop aai Rupemlority to the Control Group. 
p&ure 16, Left c h m b i n ~  turn, again shove a very elight upvard rise 

m e  17. Right glldlrrg turn, Slhova a rapid r i s e  through the eeoond 

the level  of perfomance of the C o n t r o l  Croup. 
leeaon, followad by fluctuatlm at a superior level vhlch never drop to 



up to the  eeventh leason, ax? a +endency t o  drcp off thereaf te r .  'Phe C!ontrolL 
Group ahm a r i ee  between t h o  f l m  a m m t  tsete. ?ha l w e i  of perform- 
ance 0f.the ~perimmtal Group id superior t o  the best level of' perfonmnce 
of the  Control Gmug at the fourth, ~ i r , t h ,  seventh, and eighth l essons ,  Wltb' 
the exception or the initial l eve l  of perfGxm3,nce, t h e  Rpsrimsntai C r o u p  
shows superior i ty  t o  the i n i t i a l  level or the Control Group for eve- hour.  

-re 18, S t e e p  lef t . turn at al t i tGda,  shods e. fairly caneistent rise ~~ 
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although the mrilasntnl Group proved si&PicantlJ better thm the  
C a n t r o l  O m p  in tern of o m  ora IIy1euver, ammlmtion of the differ- 

in - indioated that f o r  ten of tho fourteen emnuyeem the &per- 
mal Oraup ehhovsd b e t t e r  m perfonwlma than the  Cmtrol  Group. 
while these findiage do not yield c m p l e t e u  uasquivocal interprs ta t ione,  

of the C o n t r o l  Group was suprior  t o  that of the &perimn&l GPOUp, al- 
the evldence does not  supply a q  bseis for bel iev iw that the prformance 

W i t h  nWpeat t o  the data gbthersd :n the " # a c o n ~ "  f l i gh t   t ea t ,  

tho@ the COnt i?Ol  Group  COMiEted. O f  - O ~ o v l a d  pi lo ta .  

In adaitlon to the Quantitstive evidanca, the miocellaneous C ~ s n t O  
mde b r  subjeote in the lhcperimantal Group support the indications of ef- 
iectiVCWIJ0 O f  the tJpe of special training i n  stall recognition which -8 

nature of th6 c-tB indicat.b that the  EubjOCte qui te  generally were of 
the opinion that a b e t t e r  "feel" of the plana, durlng slow fllght or ruder 
incipient eta11 ColllUtiono, m a  he- obtained, as well ne greater  confi-  
dence in their a b i l i t y .  

. employad. Ilhile, detal led recorde of these capamante were not Illads, the 

It would appear,  then,  that  thecrltLce.1  factor involssd in the im- 
pro-t of pbrforance of the Ekpx'imental Oroup, a d  their a u g r i o r i t y  
t o   t h o  C o n t r o l  Oroup in the  EitUtiCme indicated, m a  t he  epmcializsd- 
training, inmlplng the uae of the eta l l  indicating  apparatus, vhioh wan 
em~loyod. W i t h  refemnce t o  thie apparatus, its chief advantoea might 
n e e  to l i e  in the "knowledge of reaulte"  vhich i t a  utlo proridee. 

However, tvo qualificaticme of t h i 0  point of vier might be notal .  

reeultad frcu the imreaead familiarity rlth the plane gained by these eub- 
Firat, the lmpvcmmt  evident in the  E r p r i n s n t s l  Group laight mreu have 

tan haua of tralnillg, wlthout w e  of the six11 indicating  apparatue, 
joctm during tho ten hours of training.,  Second, it could be argued that 

Ught have Jieldsd lW effWtiTe paI3UlttI  a¶ were o b t a h d  in thie erpQri- 
ment . 

m i n g  the firet 'of these  pointe, it ifl pmbablp unquestlmablo 
that increased  familiarity, per EO, was reepbnefblo t o  e m  dogroe for t h o  
lmpmvsaent in pario-e. The Control Croup had, of couree, more exper- 
ience i n  planes  capparable to  ths onen wed, than had the  ExparFolantal 
Oroup. Remrthsleas, the concentrated anparience in a given plans obtained 
in the c o r n e  of their training d o u b t d l y  imprord the psrfo-e of the 
experlmantal eubjects. The degree t o  whiah thie familiarity ma mapons ble  
f o r   t h e i r   p e r f o m c e  could not be determined in the  present oxperlment. 8 

_I 

8BlitorPs mota: 'This qumtion night have been M S W O ~  had tho C o n t r o l  
Onmp been glven the qame nmbsr of fEght hours during the iuvsetigatian ae 
m e  ths Exparimantal Group, but without  the ageciai eta11 tninlng. This 
addltiolvll   elmant of Control m a  not, howe-mr, InoZudSd i n  the &aelgn, in  
part for reaaone of e c o n m .  However, control.eubj#ats a l l  had more than 
40 hour8 of experience an p r i v a ~ o  cilotrl, vheraae a,yriauntal subjects had 
a osrlmm of 5 hOWs expsri'en:e as pr ivate   pi lots .  



houre of stall t ra ining,  without the use of the stall ln/licsting  apps- 
R e g a r d i n s  the  eeccnd qualii$catlon, it may be q u e s t l o d  that ten  

mtU6, Would haye pFoYed &LE 9 3 f c C t i V e  as did tho  typa of,tiainiw U s a d .  
me in-matigation  of tho accuracy of a t a l l  ~ c o g n ~ t i o n  c i m  p r e ~ l o u s ~ 9  
indicated that i n  general even civilIan i m t r u c t s r e  wera unable accurate& 

when the plene was r i g h t  "on t?ie edge" of the si-~nlled condition. This 
t o  the point of t he   i nc ip i en t   o t c l l ,  :!.e., were u m b l a  t o  recognize 

vould euggoet that instructore,  without rebiw on an irxiicatnr of the 
type employed in thie inveot iga t lm,  could not aa adequately  point a t  

edge of reeul>e" aa when such a stall i rd i ca to r  una Funployd. 
the significant cum, or a~ adsquatelg give the  student effective "Imovl- 

It mlt3ht ala0 be noted that the Freasnt investigation does  not  pwvide 
lnfonmtiim cmserning the   s>ac i f ic  CWEI t o  which the  expo~imental eubjecte 
learnad t o  reepcmd and learn& tq d i s c r M n a t a  d u r l w  tho c o m e  of t he  train-. This is  clearly a problnm for fYrther in-raotigstion. 

In view cf the impsrten:?o c.f  the insdvertent stSl3.l i i e  a causative iao- 
t o r  i n  fatal light plane crerehes, as ix l lca ted  b7 the  work of Brimhall and 

n l t i o n  mcq typ ica l   p i lo t s ,  a e  ladicated by t h e  Committee invest igat ion 
h z e n , l O  and in VIEW of the flnd.in&a as to t h e  lnadeqnacy of eta3.1, recog- 

addi t iona l   t r s in iny  i n  stall parception rot profitably be included Ln 
directed by Rulmll it scenee rewonable to r a l a e  the qusotion as t o  whether 

the flight currlculun. Although the  prosent  lnvustigaticn  indicates t h a t  
the type of training employad -nu relatlrely effective, &dI t lo ra l  researoh 
deeigned t o  yield  ln?omation.on the d s t d l x i  cature of cum involved in 
o h 1 1  perception appears M i c a t d .  Keaclta of .such reoewch  could bo usad 

stall recognition. 
effectively. aa a baais  for o u t l h i n g  improve2 prccedures ' f a r  trahing in 

8(Cmtinu*)In destgning the e x p o r h m t  it WLR ass& that the  advan- 
tage in  tsrmo of met ~ x ~ r i s a c e  among control   subjects  woulcl mare than  bal-  

and that therefore snj e u p r i x - i t y  of perfornuance 9~ t ho  part of experimental. 
arrce the effect of t,he fmediate f'llGht wqar:ence or" exparimantel  eubjccte, 

subJecte  could  be  attr ibuted t o  t h e i r  c ; ~ e . c l d  training, nther  thm t o  innse- 
diate flight experience per ee. W o r t u z t e l g  them ii nc experimental evl- 
dence on thie  p i n t .  

* 
.d . ~ ,  , 

I .  
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