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atr-ta as a t r a in ing  a i d  desoribed i n  this report  i r  one i n  I series. 
Tho invest igat ion of the e f fed ivsneas  of direoted attartion t o  in- 

by differenoes of opinion amonl; experienced flight instructors rekarding 
direotad toward the improvermnt of f l ight   inst ruct ion.1 I t  me atitnulatad 

the des i r ab i l i t y  of reference t o  f l i g h t   i r a t r w n t a  in primary f l i g h t  in- 
struotion. 

kinesthetic,   arditory.   and visual cues as t o   a t t i t u d e  and parforrnnce of 
the plans (e.&., whether or not it is "ekippine."  'skidding,' or gliding 
too fast  or too slow), i t  i n  deeirable that he associate  these  sensory 
cues with what the instruments ~ l l  him tho plana i s  doin&. until the  as- 
sociat ion is estubliclhed and reference  to  the inetrumsnts  can be dispensed 
with. The opposini; point of viow is t h a t  such  refGrenoe t o  instrumants  in 
pr imuy flight t ra in ing  results in  "nechanioal"  flying and teaches  the  atu- 
dent p i l o t   t o  oontinue w e  of the  ins.truments as "crutches' mfter rsachb& 
the  stage whore he should  not f i n d  it necessary t o  depend M the% 

b e  point of view is that, in t e a c h i q  the s tuden t   p i lo t   t o  interpret 

bmk, r i rspeed indicatcr. aad  tdtintoter, with part ioular  referanoe t o  tbc  
Instrumental aids inveetigated i n  the- present  study include the b a l l  

e f f e c t  of the use of these instruments on atudent   pi lot  parformance in the 
St ra ight  Climb and Turn nuneuv-erso One limitation of t h e  i n v e s t i g r t i m  i s  
an inadequacy in the experimntnl design which made it impodsible to con- 
t r o l  simultaneously, in the statistical. analysis,  the four  major aourcca 
of v a r i a t i m   a f f e o t i n g  the criterion scores  of the  subjects, Iloarever, de- 

not  definitive. information  bearing  upm the pri6mry question. Moreover. 
s p i t e  this l imi ta t ion  the present  study has auppliod  pertinent.  although 

tionn ahioh mill be of importance in the  design of fu r the r  studies of this 
th i s . invee t i@t ion  served t o   c l a r i f y  I number of milethodologioal considere- 

type. 
I- 

lOther studies in th ie  -en nre  desoribed in tho f o l l w i n g  rspcr ta r  

Kelly, E. -11, m d  Ewar t ,  E. The effeotiwness of "Patter" nrd of 
- 
CAA Division of R 
"Pmd-tala of Basic Fl ight  Maneuversn as t r a i n i n g  d d e x u s h i n g t o n ,  Do C, I 

esaaroh, R e p r t  No. 6, December 1942. 

terns of eye mmement in landing a Piper rub 5-3 Airplane, R&.shin&m. U. Cor 
CAA Division of Researoh,  Report No. 10. February 1943, 

T i f f i n ,  Joseph,  and Uromer, John. halj'sis of eye f ixatiom and PAt- 

National Reaenrch  Counoil C d t t e e  on Selection and Training of Air- 
o ra f t   P i lo t s .  The payuholoty of l emi ry ;  in re la t ion  t o  fliGht. iTashin@n, Li.~ C.: CAA Division of Rose&%, Report No. 16, J u n e  1943. 

tore.  Aaahiq$on, D. C.: CAA-i%vision of RbBBBrch, Report No. 20, Septe&i% 
Vitelcs, Y. S., e t  al. A course in   t ra in ing  methods for pilot   lns t ruo-  

'1m. 
Kelly, E. Lowel l .  The f l i c h t  instructor's vocabularyo 1Aastine;toa. 

I 

1). C o r  CAA Division of Researah, Report No. 22, October 1943, 
- 

Erra~C, Edvin S... Thompson,~Alb&t 3. .  m d  Vi te l sa ,  Norria S. kvalua- 
- tion Of instruotianal'teahniques dancribed ~ I K  uffectivo by f l i g h t  in-ors. 
AaShinngtOn, Do C.r  CAB Uivision  of Iresearch. Eieport No. 63, June 1946. 



the 1natiCut.e of Aviation  Paycholoa,  University of Tennessee.  Knoxville, 
Torineaeee, under t h e  superJisinn of R. Ye Walker, Director, IYsthcda of 
analysis of photographic  records of flight performance are largely the 
outyoxtln of work done by If. 9. V i t e h R ,  A 6  6. Thompson, a d  E, S p  mart 

waa conducted by Sqmaur 7IapnGr ani David Wen, st the   Stmtis t ical   Off ice  
n t  the  University of Pennaylvmia,  Philadolphir. The e , t a t i a t i c i l  snalysis 

report  W~LE pepu-ed through the cooperation of the  Staff  of th S t a t i s t i c a l  
of the Committee. University of Roohestor,  Rochester,  FeaYork. The final 

Aircraf t  P i l o t s .  
Office and the Edi tor ia l  S t a f f  of the C m i t t e e  on Saleation and TrainFng of 

The data f o r  this study war8 col lec tad   in  the course of researoh a t  
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nnd 3rd Pl ight  o luss s s  a t   t h e   I n s t i t u t e  of Aviation Payohology. wns o m -  
This experiment  which employed ra sub jec t s   a tden t   p i lo t .  in the 2nd 

duoted t o  investi@z t h e  e f f e o t  of t r r i n i n g  s tudent   p i lo t s  by the arethod 

group, ana given the usual type of f l iEht   t ra in ln t ; .  Ano&er Group of stu- 
of diraotsd a t t e n t i o n   t o  inatrumants, On4 group uf  s tudents .   the  oon t ro l  

deuts, bhe axperimenlxl group, wan given speoiai. training in orhioh re fer -  
enen t o  tho bal l  bank., airspeed indicator,& and alkiimter war empluaized dur- 
ing l .mtruot ion j.n the St ra igh t  Climb,. snd Medium Turn  maueuvers (180' Turn,, 
46' B a n k ) .  

VLriolla o r i t e r l o n  maawes of the "Light  perfornanoe of these two g o q r  
of afudents were coi leoted at intervale d u r i n g t h e  training of eroh  c lass  of 
s tudmta  These measures  taken on .We ncmtrol und erperi.mtmta1 atodenta, ra- 
speo^dvely.. were subjected t o   a t a t i s t i c i l l   u r a l y s i s .  The method of r m l y a i r  

frcm the  motion  photographa taken GI' a hidden  instrument panel during eroh 
of vurinnoe PBB used i n  oompnring the porformanoe l eve ls  on oritsria derivsd 

signed by tAhe i m t r u c t a r a  cn t h e  pre-oheak f l i & t c ,  Analysis of variance 
check P l k h t  xrulyeis of variance was a l a 0  used in  studying the grades ro- 

~ m s  not useu. in the !.mastigation cf tkm Lrrdea a s a i y e d  by inapootors dur- 
ing th ohelk fIi&"lte whilh they ndrnintatorsd b t  intervals durinb: tho oourae, 
sirme these  daL&.did r o t  .uarrerit suah rigoroua s n a l y e i s -  Imtead, learning 
curve& h e e d  on me- graare of the t w u  r e a p o t l v e  groups of studento a t  
ansh oh*& fl:::ht were d r a m  and cc13par~3c. by irwpcatior!, 



ehcwing no OlOfU-CB3% aupsriorit). :or a i t h e t  groupa There i s  svidenoe t o  
indioato. however, that the grades assigned by ths inspeo'tor of the third 

t h l r d  a h a s .  
a loes  w w o  laao dapeYldable than the grad96 a s e i p e d  by the  inapeotor of WU 

direoting attention eo instrumrnts no it; was applied in this studye iQ fro 
The evidenoe provided by tileme arnlyaes inclioatee that tl.lr metllod of 

more effect ive,  and possibly s l ight ly  less s f f e o t i m ,  as a trai.ling tsoh- 
nique than the more usual trnininp, methods. . These x'indingr, howsvw, are 
rendored aaprtwhat equivcoal by the  fao t  that no evlderms is nvailable re- 

group employed the experimntal  training procedure, 
gardin& the thoroughman dth w h k h  the i n a t r u o t o r e  of the axperiuentsrl 

In addition t o  the primipal rseulte, analysis of tJm data yielded R 

number of aupplemtary findings having valuable impliocations in regard to 
the d e a i p  of future investi@ions of thin type. 







flying tina -= between t r c  suocessive check flights.. TNr will &e It 
possible for the instruntor t o  t ra in  the student to avoid using t h e m  in- 
struments a a  '~arutOhes.~"2 

type + of i t training  prescribed for an approved  aohool. , T h e  i nn t ruo to r s  
were t o l d  not to give any unuaual emphsgis to ths inst-nts and t o  follow 

ball-bank instrumant was wvered  dnring a l l  the instructiolul f l i&te .  
the usual  procedure8  prescribed by the r egu lw  CAA approved curr iculm.  The 

Control Qrou - The s t u d a t e  in the   control  group reoeived ths umrl 

Check Fl ights  and Pre-Check Fl i&ta.  Each stdent p i l o t  wan given e i$ t  
oheok f l i g h t s  by a CM inspector, each check fLish t  being represented by a 
"stm&d flight' ( i o e a n  a specif ied series of maneuvers in a stnndvd ne- 
quence as indior ted in Table 1. during whioh the  various oriterion imaaurer 
warn obtainsd, These d e c k  f l i g h t s  were adminiatered  durin(;  the periods of 
training a t  5, 10, 16, 20, 25. E O o  54, and 35 huura, A l l  oheck f l i g h t s  ex- 
aept the seventh and eighth (8-2- 34 a d  35 hnuxs of training, r e s p o t i v e l y )  
m r e  adminiatered under the instrument-no  instrument  conditions under dliph 
the aubjeots hnd been trained, tb check flights administered t o  the control 
group being given w i t h  th ball-bank irdicatw oovared and t o   t h e  sxperimsntal 
group rith all imtruments vis ible .  The seventh &e& f l i g h t  WBS adminiatered 
ta a l l  eubjeoto  (both  experimental  and  cmtrol) with all instrments visible ,  
whereas thc eighth cheok f l i g h t  waa administered t o  d l  subjectr   (both experi- 
srent.1 and control)  with the b p l 1 - W  indioa tw and airspeed  indioator cov- 
ered-, It was f e l t  des i r ab le   t o  conduct two respective oheck f l i&ts during 
which n 1 1  subjects,  irrespective Qf how they hare trained. would be t e s t ed  

not viaible, ,  
under condi t ionn first  of "instruments  viaible," and secand, of " i ra t r lmant i  

In addition t o  the chook flights  adminiatbred by a CAA inspeotor,  grades 
were Given t o  each subjaot by h i s  f l ight   inotrwtor  on the "pre-oheok flight" 

eaoh oheok f l i & h t o  Uuring these pro-cl;eok f S i & t  periods. the inntruotor 
lessqn,i,,e- ~ on performance  during  the  instruotimizl p e r i d  just   preosding 

oheok f l i g h t  t o  follcra.  although tho ssquenoe in whiok maneuvers were per- 
graded the subjeot on h is   per formme of avory m?ewer inoluded in the 

fancad during the pre-aheok f l igh t   l ebson  pe$iod ma purposely  altered f r o m  
tIm order in whiah thoy  appeared i n  the s tcndard  f l lCht  employed in the oheok 
f l i C h t   t o   f o l l o w  

f l i g h t s -  The order of mmauvers in Ttrble I repraomts tho order i n  =hi& 
In Table 1 nre presented the mhneuwre inoluded in the various oheok 

they appeared in the  vnriouo standard  flit;hta A8 noted above, the order 
i n  aoh the TMII(IUVI)I-~ Hers presented in the prs-ohock f l i g h t  lesncm pariod 
WM not   the BBIPCI as the sequenco ~ ~ 1 0 p d  durinG the cheok f l i@ proper- 

of t h i s  directive,  thertl u e  uo data available indicating the degree t o  
Hhioh W e  indootricatiori of imtructors  XBS suoceasful, o r  the  degree t o  
whioh training of tho  "expurimontal" etudernte dif fered from the training 
of the  "control." s ~ 1 j u c t n  

'Although preliminnry  training of instructore  wms carr ied  out  i n  t e r u  



*Indicatas -aver is photographed, 
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snd the mea of Knoxville, Tmnessw. The ages of the stu-ts ranged  from 
T l u  nubjeotr in this ‘study ware d r a m  frm’the University of  Tennessee 

thcugh approximataly 80 par cent of the  subjects w e r e  male. The 2nd f l i g h t  
18 t o  S8. Both mle nnd female mtudants p u t i o i p r t e d  i n  the expsrim?nt, rl- 

class had 14 exper inwtr l   s tudants  rad 9 control studants. The Srd flight 
dass  had JO oxperimmtal and 14  oontrol  8tudmts. A n  attempt M mnde t o  
matoh the s-datts of the o m t r o l  and experimsntal groups in terms of age, 
sex. a d  scores on se leo t ion   tea t s - .  The se lec t ion  tests included  the Temt 

Inventory. the Tes t  of Aviation  Information,  the Desire to  Fly  Inventary,  the 
of Mental Ability. the Test of LIschaniclrl Cqrehenmim.  the  Personal History 

Two-- Coordination  Test, and the  Maahburn Serial  Coordination Test. 

The perfprrnance levels  of the students rt s p o i f i e d  points  throu&tout 
the COWEO were evalustsd by the use of severnl c r i t e r ion  maauras of f l i g h t  
performance. There were V s e e  souroes for these  c?i ter ion masuresa 

1, me KrPda(I asaJEPQd bv the laetmotor ~1 eaoh p r e - a h e c k o S  
These were grades on par t icu lar  m n u e U v e r 8  and & p d e s  on the flight ea a whole. 

These photo&rapha provided reoords of reading8 of w i o u s  inakUSOnts on a 
2, potion photomapha taken on t he  a d ,  4th. 7th. and 8th oheok f l i gh t s ,  

‘The term check flight will be  wed E ~ O I Q T I C U S ~ Y  uith pro-deck f l i & t  in 
the t e x t ,  limmver, it should be ind ica ted   tha t  all iaatruotor-assigned  gradee 

manurea baaed on the photographi0  records and a0 inapector  grades vere based 
mre based on performances  during the pre-aheck flight period, uhereas or i t e r i an  

on t h e  &e& fligbt performance., 

*A more oomplete descr ipt ion a d  disc-Aaaion of the phototraphi0  inatdla-  
t i o n  is p-escmtei in8 V i t o l s s ,  Me and Thompsm, A ,  i. & analvai 
photomaphio  reoords of aircraft  p i l o t  perfarmanos. Washington. D. C,g W 

s o f  

Division of Research.  Report No. 91, July  1944, A detaf led  descr ipt ion of the 

- -  

record reading  proaedureb employed i n  t h i s  study are on f i l e  i n  the office8 of 
the CamDittee on Seleotion and Training of Ai rcraf t   P i lo t s2  

w a n e  of lmioh crit ical  details of the plano*a prformnnoe  during eaoh mpneu- 
ver of the ohaok fli&t a r e  reobrdod by the oheok p i l o t  d ‘ l a t e r  evaluated. 

d e v e l o p n t  of t,ho Ohio State   Fl ight  I n v e n t s J  P a r t  I; Su-ly vera OM and 
i s  described in d e t a i l  in; EdGerton, H, A s s  a d  Walker, R n  Yo Histor 

J d y  1945, HRC Ccmnittoe on Sslootion and ?rein% , o f  A i r c d t   P i l o t s ,  E&- 
‘ba8iO researoh, Washington, D. C, :  CAA Division o f  Reaearoh,  Report No, 47” 

tory  anddevelopmsrt of the Ohia 3tat.e P l i r h t  Inventory, Part 111 Rsceut ver- 
v i a s  a& current apulioatioJpa, ‘iTrrahj.n~tm, D.-c,~ CAA L)ivisian of Researoh, 
Rapart N o c  51, HovomLttsr 1?1:?, 

% h i s   c r i t e r i o n   I n s t r w H t  which camprises a se r i e s  of &e& eheete by 

4 -~ 



e n t r i s e  an over-all a o w e  from the InverLtory h r i v d  by e m t i n g  (n l i th  

i-epresenting  satisfaota-y performanos.  Furthomore, on thti busin of his 
the addi t ion of a conatant) the positive unit  wsightn ussigned those items 

o m  evaluation of the f'lighe performmae, the  inspector  nlso armigned  grades ' 

(a) t o  enoh jndividunl manecver executsd  (referred to hereaf ter  no "manemar 

f e r r e d   t o   h a r e a f t a s  m "over-all  grade")^ 
grades") aod (b] t o  ths otudanta"  performauoe on the f l i g h t  aa n whole, ( r e -  

STATISTICAL AEALYBIY 

UlooPt ion  of Subjeota. Table 2 indicates the number of   control   md 
expe rhn tn l   s tuden ta   ae s ig red  *a ea& i n a t r u c t o r   i n  efaoh olaas,  

6 x 
3. 

4 
X ' 5  

4 
6 

x 
X 

X 
X 

H 16 le 

Several ohrrraoterietioa of t! al lwst ion of onsee w e  noteworthy8 

1., Eaoh ins+xuotoro lrith t h e  exoeption c6 Inetruotor 6, had both  con- 
trol and experimental, atudento. .  Buoause h a t m o t o r  6 did not  have .ny o m -  
t r o l  students it vaa desided t o  drop h i s  four studanta from the u d y s i a 0  

trol or azperimsntnl a tudenb  in eaoh olaea; and, the ins t ruc tors  who had 
2.. flith the exoeptim of Instruotor 3, the inatruotors  had d y  o m -  

omt ro l   s tudan t s  in 6ne olass  had experinintal   students in the other olasa 
aad vice vetsa. 

Vnriablea Aifeot ing  Cri ter ion Yeaawes, I n   a d d i t i o n   t o  the mjor vrri- 
ab le ,3ho  method of 
msnt whioh m y  have mdified the  prforonrnoe levels md oriterion soores of 

trriniy, there are  three other var iables  in t h e  experi- 

the a.tudmts., T h k e  variabloa w e  the olasses, the oheok f l i g h t 8  and pre- 

ing taaohlng prrotioeo of tha variola ~ D E ~ N Q ~ W F I  might have  had on the per- 

struotora oculd a l s o  have produoed difference8 in the   ins t ruc tor   o r l te r fon  
Parmanoe l eve ls  of the  etudeate, the difforeut   grading  Faot ices  of the in- 

- &e& f l igh ts .  a d  the ins t ruotars .  In addi t ion t o  the e f f e c t   t h a t   d i f f e r -  





Inetruotors 
I& Flights 

FIGURE 2 

AN&LYSIS VAHIABLEBI MSTIiOlB, CUSSES, ANI) CRECK FLIGHTS 

mlmd by adding the  appropriate sum of squarea and dividing by tbe sum 
aad the seaond-order interaotion, The pooled error vwiance 1 p s  deter- 

instruotors, and ahoak fli&ts there were soventeen applioations  involving 
of t he  appropriate degees of froedom. For &e snalyses involving methods. 

Table 5, A separate analysis of varlanoe wan carried out for each of these 
t h e  nine criterion m r s I p e 8  for wfiioh dstn were available, a s  indicated  in 

seventeen applioations. For ths an~lyais involving umthoda. classes, a d  

oriterion mensurw a8 indicated in Table 4c  A separato anslyria of rari-  
ohedc flights, there were available dnta for 22 applioations of twelve 

moo \ma o a r r i d  out for saoh of these rppliostions of criterion plersures.6 

%.he differences in tim nlrmbsr of c r i t e r i a  masutefl for xhkh  data 
' were available frosl one type of analysis to anothar readt f-rom the fact  

that the nuber of cells in terms of ah1011 the data are OMtegcriaod for each 
of the two typea of analyaia i r  not the y a w c  Sinoe t h e  f i r s t  typ of anal- 
ysis (mthods, instructors. and check f l ight . )  involvev a greater number of 
cells  t o  be f i l l e d ,  it i s  t o  be expeoted that there mu16 be a greater up- 

had miissing data the analyaia n a  not oarried'out, 
I t  should a l s o  be noted that ic the  breakdm by instructor6 the data 

fron t h e  p h o t o y a w o  reoords Prm the seomd check flif$t 'mru ia general 

yrii8 of "mothale,  inatxwtors,. a r d  *bag? fli;+rt.afiR 
too sparse to w a r r e n t  inoluaion of data  f r w  t h i s  ohsok flight in the anal- 

. ~~ portunity  for  oells to be unfilled, In the  instance where too m n y  cel ls  
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TABLE 3 

CRITERION' MEASURES IN ANALYSIS IhTOLVINC =ODs, 
INSTRUCTORS, CHECK FLIGETS 

xarmsxx 
7. Straight Climb 

14. Left lSo0 'purn, 15" Bu ak 

All pLLIIIeuverB 

- 
1, Airspeed variation  (Phot.) 
2, Yanower glade (Instr.) 

1. Altitudo  variation - turn (Phot.) 
2. Altitude d.iffemnce -.recoverp (Phot.) 
3. s l ip8  - turn (Phot.) 
4.  Sl ips  - mcoverg (Phot.) 
5. Skids - turn (Phot.) 
6 .  Skids - reomerg (Phot'. ) 
7. Eanewer grade ( ?Mtra) 

1. AltTtuda variation - turn  (Phot.) 
2. Altitude difference - rsoovery (Phot.) 

4 .  Sl ipa  - recovery  (Phot.) 

6 ,  Skide - reomery (Phot.) 
7. Kanewer gm6e (Instr.) 

1, mar-all f l i g h t  nrade (Xnatr.) 

3* S l i p s  - tun! (Phot.) 

5. Skids - turn (Phot.) 



7. St ra igh t  Climb 

14. L%fZ 180' TUL'II, L5' B m k  1. 
2. 
3. 
4 0 

5. 
6 ,  
7, 
0. 
9 ,  
10. 

Altitude difference - entry (Phot.) 
Alt i tude  var ia t ion - turn (Phot.) 
Altl tude  difference - recovery (Phot.) 
Slips - entry  (Phot,)  
Sl ips  - tarn (Phot 
STips - wcoverg (Phot . )  
Skids - entry (Phot,) 

Skids - recovery (Phot,) 
Maneuver grade ( I n s t r , )  

Skids - tm (Phot 1 

15* Right 180' Turn, 15' Bank 1. ,Alt i tu&i difference - entry (Phot.) 
2. Altitude variation - ttcrn (Phot,)  
3. Altitude  difference - recovery  (Phot.) 

5llps - ent ry  
(Phot,) 
(Phot.) 

6 .  Siipa - r t c o w r y  
5.  Siipa - t u rn  

(Phot.) 
7. Skids - entry  (Phot.) 
8. Skids - reccvary (Phots)  
9, Maneuver grade  (Inotr.)  

All maneuvers 



there  n m  a d i f f  
h a l y s e a  !Lmployeds Learning Ourves. For enoh of the tnu flight o l u r e e  

erent   impcotor .  Tide faot nnhs the w a l y s i s  of the h p e o -  
t o r   o r i t e r i o n  msasures s t i l l  more d l f f i o u l t ,  s h o e  it adds urothar r u i a b l a  

that  the inspeptor of the third olaas PWI l e s a   r e l i r b l e  thur tha.in8peotor 
whiah i s  confounded dth the clan8  var iablen Furthermore. there i s  evidenom 

of the acoond class ,  The grades assigned by the i n s p o t o r  of t ho  th ird  
o h s s  a l s o  ahbred much l o s e   r e l r t i o n a h i p   t o  tho r d e s  aasignod by the In- 
s t m o t o r  &&an the inspeotar of the  8eoond 0 1 ~ s .  .j; 

In  view of these limitations it ma deoided not t o   s u b j e o t  the inapeo- 

order t o  & b i n  stme over-all view of the results on these oritorim mas-  
t op   c r i t e r ion  measures t o  any refined a te t i s t i oa l   u rdys im.  H o r e v d r .  In 

weep the group learning our-far were &am separately fa- eaoh 0 1 ~ 8  , 
for each inapeotor)-. 

RESUIs8 FOR VARMBUS: " H O D S .  MSTF6JCTCB1S, AID CHECK FLIGBES 

Tablss SA, 6B. 'and 6c present a sumaary of r e s u l t s  of  the u u l y a e s  of 
vrriame for   the   seventeen   c r i te r ion  meaaures on whioh there were auf f i -  
oient data t o  ou-ry out  tihe analyaea  involving methods, Instructors ,  and 
ohqok f l i g h t s .  In these t ab les  t h e  signlfioanoe of the F-tests  u e  glven 

T h i n  l a  done f o r  each of the o r i t s r f o n  memurea-. Tho & per cent l eve l  of 
for each s v a l u a t i m  of n aajor vurinblo and each f i r s t -o rde r  interrotion, 

oonfidenoe -E used In avlblurting oaoh F, exoapt i n  t ho   evdua t lon  o f  the 

t es t  aor re la t ione  on t h e  7th and 8th ohaok f l lghta . .  
7The two Im,poctosa dif fered in  " r s l i a b l l i t y "  RB mynured  by teot-re- 

2nd Fl i& Class 
(Inflpeeotor A) 

3rd Fl ight  C l r a a  
- (Inspeotor B) 

,91 
.93 
09 

0 47 
-71 
,72 

Omrall Soore 



Man. 7 Man, 14 

Airspeed Alti tude  Alt i tude 

Methods gmnp 
ahowlng b e t t e r  C C C m C c C 
performanw 

Y.aa4Ws 

Nethods 
Xnatmctorm 

nosa+* D . 8 .  U . O ,  n.8. u.8, .01 11.8. 

Check f l i g h t s  n.0. n.so n.8. 
U.O. n.8.  cool n.a. n.8. n.8. 

.05-.C1 n.0. n.s. U.8.  U.8. 

Slenhodr, 
X 3 ,a-  n.8. n.8. n.s .  n , a ,  <.01 n.8. 

I w t r u c t o r r  

Methodm 

Cbeck f l ights  
X n.8. n.8 .  n.s. nos .  nsac  n.8. n. s .  

k ! 3 t n l C t O I ’ 8  
X U - 8 .  n.8. U . 8 -  n.8, n,o. n.8. p . 8 .  

Cheok f l i g h t s  

by E; when t h e   w n t s o l  group ahom  better  performance it is indicated by Cg 
when there  is no dlfferenoe it I s  Indicated by s. O f  oou.rse,’this only 8hoa8 
the d i rec t ion  and does  not necesesrily r&an t ha t   t he   d i f f e rence  is a ign l f i -  
cant. 

W h e n  the erperimutal group shown better performance it is  Indicetad 

WHot s l g n l f i a a n t  &t 1@ level of confidence f o r  methods variances. 
For all other  variance8 n.8, means not significant a t   t h e  5% level of 
conildenoe. 



M a n .  15 

Altitde ' Altitude 

Method8 group 
rhowing b t t e r  C E C C E C 
p e d O l T S ¶ n O @  

J!a%4tB 

Yethods .no s .i.x n.0. <. 01 n.s. n.8. 
n.8. n.8. . n.8. n.8. 

11.0. 

Check f l i g h t s  n.8. n.8. n.8. n.8. 
n.6. 11.6. 
n.8.  n.0. 

I U S t m t O r G  

Methods 
X .O5-.01 n.8 ,  .05-.01 n.s.  U . 8 .  U . 8 .  

Instmctore 

Methods 

Check f l i g h t s  

Instructors 

X n*s*  U.B. noa .  n.s .  n.8. n a s e  

X n,s. nos. n.0, n.6. U . 0 .  n.8. 
Cheak f l i g h t s  . 

When the experivlental group ahowa better performance it l a  l n d l a a t d  
by E: ahen the  mntrol group ahow better perfomenue it is lrdicated by C; 
when there is no difference it is indicated by zC Of course, t h i s  only shows 
the direction .md doas not zeoeamrlly mean that tlm dlfferenoe i a  si(gnifioa~i*. 

-Not significant a t  1% 1a-d of sorzidsnne fo r  method8 varianceso For 
all other varlancea n o a o  meam not significafit a t  the % level of confidence. 



e 

Methods group 
8hod.q  better C E C 
performance* 

C 

Varianae 

Methais I 1.0- >05 c.eo** P o B o  .10-.05 
Instruators  L 03. r.0. Cool c.01 

Pre-check f l i g h t 0  (,Ol <.Ol (.01 <.on 
USt??OdS 

Ins t rua tors  

Yethoda 

X 11,R. n o s ,  .05-.01 n , s m  

I're-aheok flights 
X n o a c  n,o, n.8, n.s .  

Inetruotors  
X 4 -01 P a s *  Il.8. n a s e  

Pre-aheak flight8 
a 

by E; Then the   control  group ehors b e t t e r  perforrmance it, is indicated by C; 
when them is no difference it is indicated by no O f  coursa,thia only shows 
the di rec t ion  and does not   necessar i ly  mean that the  difference is a ign i i l -  
cant 0 

%hen the experimental  group shows b e t t e r  performance It l e  lndiceted 

dl o the r  varlnuces neeG means not s igni f icant  a t  tbe 5% level of  confidence. 
*Not significant a t  lG% l eve l  of confidence f o r  metbode v a r i a n c e @ - .  For 



methoda vrrlanoe in uhloh ths 10 per oent level of coniidenoe HM wed, 
8 

Vlhere the F I s  slgnjf ioant ,  the p v d w  l a  given, These t a b l e s   a l s o  -1- 
If the F is not s ign i f iomt ,  it I s  denoted in the ,?able by "n.s.4 

oate -oh of the trro methods groups show b e t t a r  man performance, For 
the Inetruotm mnsuree, the higher the e o w e  the b e t t e r  the perf-oe. 
Fw ths photographlo c r i t e r i m  maeures. the l m o r  the score the b e t t e r  
the performanoe, 

Methods. Bxamlnatioa of these tab les  shcus Ghat the  oontrol  group 
has better man performanos than the experwntrl  group f w  13 out of t he  
17 o r i t e r ion  mennure8 oonsidered. In four of the I M ~ ~ ~ O S S  in uhioh the 

Hone of th Pes VB eignlfloant where ths e x p e r ~ n t n l  group ahars bettar 
oontrol  grcup  ahom better psrformanoe the  P s  for methods are signif laant .  

performsoe, 

o f  confidenos for Skids ( t u r n )  on Uaneuver 14e ( b f t  180' Tutu with 46 
Brink). and for S l i p s  (turn) on ldaneuver 16, (Right 180° T u r n  dth 460 
Bank) the oont ro l  group being superior In a l l  of these i n 8 t a n ~ a .  Th. 
l n s t n w t o r s *   m e u v e r  Grades for Ihneuver 7, Straight Climb, a d  th. in- 
a&torsP mer-rll gradus are both  signifloant between the 10 per wut 
aad 6 per o a t  leve ls  of oonfidenoe,  uantrol  subjeobe again be- superior* 

SlgnlfiOant  differences were found a t  less thsn the 1 per oent lezel 

t W w n  t h e  methods in these m l y s e e ,  thase differenoea  tend to lndioats  
I t  Lppears,then, that uberever there are  s lgn l f icant  differsnoes be- 

'T~S level of eignifioanoe  of the n ~ t *  valuo inaoates  the n d e r  of 
t h s  In 100 that the difference I n  question oould be axpeoted t o  arise by 
ohnoe  a lone ,  An "I"' yalue  s ignlf loant  a t  the 5 per  cent  value. f w  inbtanae, 
indlortee that  the .differenoe ooUld-.be, e x p c t e d   t o  arise by ahaaos d y  6 'in 
100 times. S m  j ua t l f i ca t i cn  seem neoeasary for the use of a level  of 
oonfidenoe as high as 10 per oent inatead of the orthodm 6 per oent level. 
Thio j u s t i f i c a t i o n  o m s  f rm a review of the general  oontert of the  experi- 
ment, I n  t h i s  experiment the  major i n t e r s o t .  i a  that of determining  whether 
I n a t r u o t c c s  should  or  should  not be urged t o   d i r e o t   a t t e n t i a n   t o  spsoial ln- 
struments In t r a i n i n g   s k d e n t s  on oer ta lo  maneuvers-. If ,  i n  this experi- 
ment, the exporimsntal group ahowad better performance than t h e  oontrol 
group, I t  would be neoeasary to be vsr- cortain that t h e  d i f f e rmoe  is si&- 
nif lcant   befcre  a reocmwndation  should  be =de t o  o h q e  the cathod af in- 
struotion.. It would be necessary t o  be  quite oertuin t h a t  there IB a t r u e  
difference beoaues of the e f f o r t  and cos t  required t o  introduce the ah.nge. 
Under t h e e  olroumatenoee, it would be advisable t o  use L very   oonsemt ive  
oonfldence level-  Harevar, in the sample 8tudled the  oontrol group f o r  
the most part ahwed batter  performanco,thsr; tho sxperinantal  goup .  With 
thlr kind of result it is mora oonaervative t o  uae t h e  10 per  oent  levo1 

this Ins t ams  l a  t o   r e j e c t  t h o  hypothosea of no difference between mthods  
of oonfidsnoe- The e f fec t  of w i n &  a f a i r l y  l i b a r a l  oonfidenoe  level In  

if t h e m  i e  even a small indioaticn that t h o  new nethod has the effect  of 
Impalrl~ the performance level. ,  

.- 



"ht the traiuing method of diroctad  ut"mtion to imatruments i s  l e s s   e f -  
fective  than the usual t ra in ing  prrocedur6,g 

Uethods x Instruotars ,  If the nrcthcda x instmotors varimcel0 1s sig- 
nif icant  it indioates  that tho  hypothesis  that  the difference betwosn m t h o d a  
i s  the  a m  frm one i m t r u c t m  to another  instmotor may be rejected.  The 
analysis  illdionted '&at this hypOtbasis m y  be re jected,  i c e a w  that thmru 
mre s igni f ioant  mo%hoda x i n e t r u o t l r  in te rac t ions  for Skids  during  the t u r n  
in HMOKVer 14, and on Menetaver 15 f a r  the phutogrnphicr m n s u r e  "Altitude 
Variation" during thR txru, and a lso  f o r  the ins t ruc tor  maneuver grade, I t  
m y  be inferred that tho difference between methods varies ai&fionntly  da- 
pending on the i d m t i t y  ai Lko i u a t r u c t o r  involved and, therufore, that for  
these  or i ter ion meawrm differences between mothoda m y  be, i n   p u t ,  a func- 
t i on  of differenass rmmg b a t r u c t o r a , - l l  

that there are no aig;nifi?aiit, metbods x oheok f l ikh ts   in te rac t ions ,   In  
o t h e r  words.  on the  hatris of tklss data tb  hypothesis that the difference 
batmen  tho PPethods remains +,e same from check f l i g h t  t o  chsck f l i& can- 
not be re jeo ted ,  

Methcda x Chock P l i L h t a , .  Impeat ion of T8.bles bA, 5t3, and 5C ahma 

I n s t n o t o r s *  CLfforences in or i t e r ion  msnaures a t t r i b u t a b l s  to in- 
s t ruotorb  n l o m  may be  a f inct imr of' LI nrcmber of faotore, In ta-a of 
photogaphio   c r i te r ia ,  a di . f ferenoe  a t t r ibutable  t o  ins t ruc tors  m y  re- 
f l ec t   d i f f e renoee   i n  quality of ins t ruc t ion ,  In t e r m  of inst ructorat  
g rade ,   d i f fe rences   a t t r ibu tab lo   to   inn t ruc ta rs   my  a l so   resu i t  from d i f -  
ferenoes between imtrcc tora  in  grading  staadards,  

E x e n a t i o n  of  Tablsa SA, SB, and E4 i nd ioa te s   t ha t  of the twelve c r i -  
t e r i o n  mrragures taken from tb photogaphic recmds i zu t ruc ta r  v r r i e a c a  vas 

(S t ra igM C l i m b ) .  Hmaver, of the   c r i te r ion  measure8 based on ins t ruc tor  

denoe) i e   ev iden t  in titroo of the  four cases. The conclueion seems wr-. 
grade,  significant imtruct3r var iance   (a t  tim 1 per cent,  level of confi- 

ranted tbat differenoes i n  EradinL mothcde represented a marked s w a o  of 
variance. although i n   t h e  cad8 of Airspeed Variation h t h e  S t ra ight  Clink 
(Ylaneuver 7) the a ip i f i aan t   va r i ance  cnunot be a t t r ibu ted   t o   d i f f e rences .  
i n  grading  mthods. ninca it m a  demonatrated on t h e  basis uf a photographi0 

.si&ficant in only m e  c n m I  L e , ,  Airspeed  Variat im  awing Kaneuver 7 

9The mthoda diffarmoea  obtained could also be n r e f l ec t ion  of i n -  
s t r u o t o r s  x olasses  interaotiona (aee Appendix 1). 

10Hethods x ins t ruc tors  varianou acoounta f m   d i f f e r e n c e s   i n   c r i t e r i o n  

used by tha lnstruators  i e  8 funotioll of the set of t r a in ing  oondi t ions  
~ c o c e s  w h i c h  r e s u l t  when t h e  adequacy of teachini; or grading  procoaures 

under which t h e - i m t r u o t o r  worke. 

f l e c t i o n  of c lass  differenoea (see Appendix 1). 
l1Tha  msthods x inatruotora   interact ion obtained could al.80 be a r e -  
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only -&graphic one o or i te r ion   var iab les ,  i.e., S l i p s  in Mmeuver 14 

perfoi-mmae than   t he  mean f o r  cheok f l i g h t  4 or 7. Sinde. t h e  ball bank was 
(1N0 T u r n  L e f t ) ,  The mean for oheok flight 8 was higher, showing poorer 

n o t   v i s i b l e   t o   e i t h e r   o o n t r o l  or experimental  students  during th is  naneuver 
it d E h t  be  indiorted thmt its abaenoe from view wan detr imental   to  perform- 
moe. a t  l e a s t  on this mLneuvero Huuever, bscauss this significant. v u i u r c e  
appeared fcr t he   S l ip  end Skid  variables in turns only M t h i s  rmneuver no 
def in i t i ve  oonolusiona can be drawn, except t o  note that the very. f r o t  thct 
only one s i p i f i o a n t  ohoak f l i gh t   va r i anm alsong photographio c r i t e r i a  ms 
evident is, in i t s e l f .  of importauoe, Homer, it rhould be reco@iaed that 
photographio data from cmly the 4th, 7th. and 8th oheok f l i g h t s  uere included 

then,  preclude ths p o s s i b i l i t y   t h a t   s i p i f i c a n t .  d e c k  fl ight  variances  might 
in the "methods, ins t ruc tors ,  cheok f P i & t s "  annlysim- Theso r e s u l t s  do not, 

have been evident for tbe photographio  variables had dmta from e a r l i e r  cheok 
f l i g h t s   a l s o  been included, 

A siLnifioant oheck f l ight   var ianoe was ind iaa tsd   for  

un mibht  be expsoted. since grades throu&cut the course were aasigned in 
terms of a fixed  standard rathor than a floatin(;  standard,  i.e,. a l l  ps r -  
fawrnoes were  judged using the  porformnae  expected of a pr iva ta   p i lo t  as 
E standard. Since there  is a pro&ressive  inorease in the  mans of thmse 

s t a g e   t o   s t a s e  is undoubtedly r e f l ec t ed , l3  Since t h e  inst ructors   did  not  
grades  fron che& flight t o  cheok f l ight .   the   proLreasivs   learnix  f rom 

administer ea eibhth  pre-oheck  flight it is &possible   to   ascer ta in  the  e f -  
f e c t  on inst ructor  braden of aoveri%  the b a l l  bank, 

A l l  of the i n s t ruo to r   c r i t e r i a  show s i & f i a a n t  check f l i g h t  variances,, 

in teraot ion was of the c r i t e r i o n  measures,  i.e., the  m- 
A s ign i f i can t   i n s t ruc to r  x oheok f l i g h t  

nauver grades assi@ed by inatruotcss  on Llanouver 7 (Straight  C l i m b ) .  T h i s  
m y  be interprated as imlicat ini ;   that  t h a  increments  in  perforrmnoe between 
oheck flil;hta, as i rdioated by i n s t r u o t c r  grade, are different  for  students 

pears  only for i m t r u o t o r  Lrade may Indicate t ha t  differenoes in C;radlng 
of different   Lmtructors .  The f a c t  that t h i o  a i g i f i c n u t   i n t e r a c t i o n  ap- 

atandarda  or  procedues m y  be a f a c t s r .  Hm-ever, t h e  f a c t  that suoh s ig -  
nif ionnt   interact ion  occurred for mly one maneumr prevents   def ini t ive 

dence  of  instructor d e c k  f l i gh t   In t e rac t ion  t b n  of   var iance  a t t r ibutable  
oonolusiohs beiq dram, except t o  note that there was markedly less   ev i -  

t u  instructore.   That is, al thou&  there  wae considerable evidence a f  d i f -  
fe rences   in   g rad iw prooedures among inst ruc; tors ,   there  was less  evidence 

f o n n m e  from oheck fli&t t o  check f l i s h t ,  
of differenoes amox ins t ruc tor8  in eradiry; th5 apparent  increments o f  ps r -  

12The instructor  differances  obtainod  could a l so  be n re f leo t ion  of 
methods x olaaaes  interaotiona (808  kpperdin 1). 

higher  grades on subsequent she&  fl ighta  than that which accura'aly re= 
f l ec t a  the performance level,  Duth f ac t a r s  m y  b9 operative i n  this in- 
stnnoe, ( S e e  Discussion, p a p  29,) 

131t m y  & S O  be  p0Bsible that the i G 8 t N 6 t O r B  6ySteIWAtiOdly & i V e  

, ,. .. 



RESULTS FCJR~VK~UBUSI WZtiQG, L1,kSSE.S. Ailij  C I J X K  Fl.IG3TS 

vnrlanoe for  the 22 oriterioa memure8 on which there ware suff ioient  data 
Tables 6A,  Stl, artd 6C present a su~~zcary of' r e a u l t s  of the analyses of 

t o  o u r y  out the ~ralyens  involving  mthoda,  classes, and oheok fltghts, 

tion of the mjcr variable and eaoh first-order interaotion,14 The tables  
Xa these tables ,  the aignificanoe of the P-testa is given for eooh evrlua- 

Aa in  ths oase of the previous  amlyaes. the hi&er ths aoore f o r  the  in- 
also illdicate which of t h  two methods groups be t t e r  mean perfwlpanoe. 

a t r u o t a  mmauraa, ths bsttar the  performme,  For the photographic  ori- 
tttrion =%sues, the lower the aoore,  the better the performanos. 

Methods,' kaminat ion of t h e e  tablee ahoas that in  only one instrnoe 
A i r s p ~ i a t i a n  on Lkumumr 7 ,  is *he variance for mthcds signif iconto 

. remaining cr i te r ion   masurea  tl-m ooutrol  group shms better man perfakmnoa 
In this iastanoe, the oontro?. g r ~ u p  &om btter mm perforrmnoe. For the 

none of the variables $$ulding s igni f icant  varhnoes i n  the "methodr, in- 
i n  9 instanoea althowh thhoae are not si.~gif'iornt, I t  should be noted that 

struotors ,  md oheok tl i&ta"analyaoe o s i e d  s igni f icant  Fsa  in  the  present  

16 

alnlysis .  

Olasros,  Clmc  difforenoee whioh are  s igni f iaant  oocur en 14 out of 

be iilterpreted with mution. in view of the poas ib i l i ty  that the amsump- 
22 or- measureso T h i s  r e s u l t  is qui te  s t r ik ing .  However, it m a t  

tion an dish the analyses is  baaed i a  not val id-  IC, will be  reoalled 
that +.he a t a t i a t i o a l  design of t h e e  analyeea involved the a s s u p t i a n  that 
t h  inst ruotor   var iable  in not 6 sipi-eioant   feotor  i n  moditying the ori- 
br im socreso Binoe it b not  a t  a11 unlikely that this uswaption i s  

differenoea  observed may be a re f leo t ion  of this intarao%ion rather than . 
false, and  ahould  there  be a methods x iustruotors  interaotion, the olass 

an index of true differenaes between the two olaessa.l6 Moreover, although 

differences, yielded no =&ad evidenoo of signifioent inatruotar varimoe, 
tlm previoua analysie,  based on t h o  assumption t h a t  thore were no t rue   o la rs  

or signif loant   inatruotors  x method0 interaotion. the poss ib i l i t y  might also 
be o o m i d e r d  that the apparent alas8 d i f f e rwoes   r s f loo t   imt ruc to r -o lms  

o f  the erperimsnt, 
intarrot ions which were h p o s a i b l e   t o   i s o l a t e  due t o  ths original  design 

---% C h s c l r  F l i  t o e  A s igni f ioant  ohook f l i g h t  varianoe -8 found in one 
instauos OIL a p  otopaphio  or i ter ion,  i , e . .  Airapwd  Variation in Maneuver 
7 .  It is t o  be noted that in thCs uy~lysie of "methods, olasses, and oheok 
flights" photographio data from the seoond f l i g h t  olass were included, Far 
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TABLS & 

S9"ARY OF FESULTS OF ANALYSES OF VARIANCE: "RODS, 
CLASSES, AND CLIECK PLIGHTS 

(Direc t ion  of Mean Differences Botw%sn ExperiolentaS. and 
Control Groups and S i g ~ l f l ~ a n ~ e  of F-Tests) 

Ins tmotor  Grades f o r  Maneuver 7 ,  Straight Climbs lanewer 
L, 180° 'Purr, L5O Bankg Maneuver 15, R. l&lo Rua, 450 

Bank; sad Over-all Grades 

C E E C 



each of the inst ruotm  c l%ter ion me~8ures thare n r s  significe& cheok 

aocpes frm oheok f l i g h t  ?.o check f l i g h t ,  is probably a manifestation o f  
flight variances, This, in view of t.b proLressive  increase of the  

learnin&,  and in i n  aooord w i t h  the  f indings in the mthoda ,  i n a t r u c h r s ,  
and check f l i gh t s   ana lys i s ,  

Methods x Clrssean Significnnt. methods x olasses interaot iocs  were 
fo& for  one of tEhotol;rkphphic  cri terion maaures, Skids  on recovery, 

th ree  of' tha f a  ins t ruc tor   c r i te r ion  maaurmso Them eignif ioant  msthoda 
on Maneuver 14,  Significant methods x olassea  interactions were found fcr 

x olaases intsraotions  muld result frm differenoea between instruotors ,  
as has already been indioated,l7 

Methods x Cheok F1iC;hte and Cinsses x Gheok Plights.  Hone of the 
methdis x oheok f l igh t6  &XI c l a h l s e e x a o k  f l i L h t s  =-found t o  show ni&- 
n i f i o m t  v a r i n n a e s .  Thin would indicate that the incremnts  i n  pilot   pro-  
fioienoy shown  by thw student p i lo t s ,  and re f lec ted  in their c r i t e r i o n  

by the subjeotr, or of t h e  claes in which they flew, 
uoores oould not  be chom t o  b e  a function of the type of training  reoeired 

REXJLYS: IPlSFEOTOH CRITEXUA 

Figures 3, 4,  5., 6.. 7, end 8 presant  the group learn% ourma f a r  the  

r anewer  grades (for ths   S t ra ight  Clims, the L a f C  and RiLht Medium Turnsj, 
two inepeotas (tm d a a s e a j  isn the or i tor ion  mensares, over-all 15r4dea, 

' Fl ight  lnvmtory for theas mneuvereo As hns boon mentioned before, there 
and tho scopes oomputed Troin the  inspeotoss '   observations on the 13hio Sta te  

i s  reason t o  suspeot the " r e l i a b i l i t y "  and "val idi ty"  of the Gradee M- 
signed by the inepeotor of t h e  t h i r d  0lasa-18 PIS t h i s  recam NO.'@ rig- 
oroum amlyaia  m e  not o a r r i d  out, 

oantrol  group t o  show battor psrforntance on a l l  the grades assigned by 
For tha sooond claoa, t.hort~ appears to be a distinct hndanoy for the 

ths ins pa otor 19 

the reaul ta  u o  not olenr out,Zo Naithur group ohma any o o m i r t e n t  muper- 
Fer the grnder asaigaed by the inapeotcx of the  third clans,  homver, 

iority ova- tlm other group-. The WIDB of t h e  two groups sre f a i r l y  o l m e  
P a  ea& oheak f l i g h t  and t!m r m k  order o f  the  mema d the two group0 tend. to ohnge  f'rm ohaGk flight t o  oheok f l i g h t  sr.d from w i t e r i o n  t o  
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rllanewer 14 was not fnoludsd i n  the first oheok flight.. 



P1C-W 5 

O S 1  SCORE BY CHECK FLIGHT 
(Inspactor of 2nd F l i g h t  Class) 

*UMeuver 14 w n ~  not inoluisd i n  the firat chsok flight. 
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Check Flight 

Maneuver 7 
Straight C l h b  

-~ 

1 2  3 4  5 6 7 8  1 2 3  4 5 6 7 8  
Check Flight Cheok Flight 

Maneuver 14. Maneuver 15 
L. LBO0 Turn, 450 B& R. 180° hun, 450 Bank 

FIGURE 8 

091 SCpAEs BY CBECB PLIGHT 
(Inspeotor of 3rd Flight Class) 

*Maneuver 14 was not inoluied  in'the first oheak flight. 



Grikorion.. The c m t r o l  &rc,up 3 e . m ~  t ~ o  ah- b e t t a r  Farfo:msrrce t:w, tne 
experlmantal group on t h e  8th 43hac.L fli&t; for   the over-ail grndes. each 

except  for Maneuver 14, Left Medius Turn  
a€ the IPPneuver grades,. end each tip t h e  Ohio S ta te  F l i g h t  Inventory Rcorem 

t r o l  groups i n  the  third class, there is n cotmistant differsacs In the 
aeoond olass i n  favor  of the control group. This may be tnken m u  further 
evidence of t h e   f a c t   t h a t  na marked differences in efficiency between the 

difference between methods it; is apparently in favor of the control group. 
two procedures  exiats, end aupporta tho  suggestion  that  if there i s  L true 

Althsugh there  i s  l i t tLe dLtTerence  between the  experimental end son- 










