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I I~4 I*OOIJC11DN * .ibnVsc’w to take on ati addiDi~~ duty ad then
)J~~
i
~ ‘S5~~ r~

’ appros~ at them. isdu~ad aV~ a t y
Th. formation tbØis ua.ne, (FIT) wa (am r a m  fly(ap dur~ They moe cm~~~~ ~ ITT

developed by the liaised Stjtc~ At. Fumce to upefatioul but wise aMused to usc ~~
pfovUle student pilots with issotmurn sines-ivy cuem that they had ot~ y developed Itli air taft

neccsaary to smulate th~ wrn~ co.npoeent of uotrvctw.
fuimais in fls~ tt lbs tr ainer s designed pnmaily
to provide tandeipadusi. pdu. usmng (PR!) 14t4W.IU
‘itu de n Ii pf iu.1 ~~ pliol to that first 15(1115 The ITT is a trndenon system wheli priMdel
form at ion tide. When the 11 T wa despie d. a .eásuc twcs~~rs tift fuimaises ( k t  sit u i ~neatly all formation praslsc occirned li the T 

~ Figure i p. m~ tramer p.usi4N the rl Lk*t w~h a
(t he sc . ’nd tr~~Un aircraft). Chily a few wide-a~~e. peu~ecied televwn ~ ctrn, at • lead
demonst rat n ndes were flown us the T.J7 (t he aircraft this ~u eonaso~~y isnable li canOe .
fbst tratmi air craft ). The FIT wa . therefore. relative be sng ad relauve Ettitude . The picture
deaigned asalmple low.flddity I * IIIISUIIIOI o( th~ kad au~,sft cas uo~~~s4ed hy sii W to

A f ter  procuremen t ‘1 the IF!. a UPT sylabv perform sandesd maneuvers e4ek die iiud nt
change resulted in a considerable mcreae is at tempts to maitan pinttiiin is (aeIn.~~op by
form ation p,.i~n.c in the T.37. Ivan thou s control actions from lit own simulated aircraft
positive transfer had been demonstrated m i  the ockpit A detded desuription ø( t~~- F1Tc be
T.3S Wi previous research (Reid & (sn-n lui’la ) found in ~~~~ tta ii. OConnui. and Myers.
this syllabus change necessi tated an mvest ~ ati ..r. 1972 lot dii study. die FF1 ~ au muidtf’,i  to
Into the fessiblity of thsnidng to a i ~; provide the student wets a ~~~~ repfrsemtatltm of
simulator, as to a genesal.purp’nme formation the I ~~

‘ hut the student’s cockpit arid ‘rift 4i
trainer (not having c harac t c mt ics representatIve of remained 1-38 P r computer ptci~ am wsi
any part ssutar airplane). The current research was modified to make the trainer fls~ ks likc a 1.3$.
undert aken as a prelinilmay Investigation Into the with T - 1’ (ontt .~ feel and siroaft dYII~~Iir* *5 a

trans fer effectiveness of the generil’purpine type go~ The model ~t tplanr wa changed sa dist she
of formation trainer . sisuil Image pro,ected lot the student w a 1.37

to provide the same visual references a he watd d
sac when hc transferred ~o the actual aircraft .

U. MI ThE)D
Procede,,

Subjects The same three ~~~aip. complete random
Sixtysi x students were idected foe this st udy di*api ( Table I) a used In the previous rewards

from UPT clanes 75.05 and 75.07 at W.Di.anw *~, 
(Riid A Cyrus. 1974) w~s use d fat du~ npeil

Force Base, Arizona. The dames were div ided Into meri t Treatmen ts were rwdornh aslgned to the
three study group s for the T~37 formation phase groups a’ follows Group A was the FFIirsined
of UP’T. At this stage of trilsing. the stu dents had or experimental group. Group B wa a limited
com pleted approx imately 80 houn of flying ttaiflUig poup~ and Group C wa as aircraft ou

tra ining in the 1-37 aircraft. The sample was UF1iyU.br*t~~ ied geor~~.
rest r ic te d to United States citizens wIthout Five SO crinute traming socttes.tn a Idock prior
previous flying expe rience. Subseq uen t to being 

~ W raft practice, were used Facts cmi the five
selected for the study, and prior to the end of the FF1 ~~~~ ~~ by a different IP it as
study, five of the students were elim inated fro m
UP1’ fo r reasons unrelated to the study . Therefore , CITOrt to contro l for differen ces in I? experience

a tota l of 61 su bjects participated in the stu dy . or ability .
All ditee groups received at least one aircraft

Inst ructor Pilots orientation sotlie before they received the evalua
Five Instructo r pilots (IP) from the 96t h Flying non check ride . Group A flew one sortie in the

Training Squadron were instructo rs In the FF1. 1-37 after completing the flee FF1 sorties. The
These instructors were selec ted accord ing to their purpose of thi s sort ie was to allow the studen t to
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HORIZON GIMBAL

TV PROJECTOR
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,

TV C A M E R A

Flgwr ! Furmetios ftl it m iner.

Table I.  Nmenber ad Type of Flying Sorties
by Treatment Groap

1•11S•s

Airersft
O,W*Wu .i Alilsifi 11 1p O.w

PF? P*14i

A. FFT S I 0
B. limited TraIning 0 I 0 I
C. UPI Syllabus 0 1 2
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‘Iii put what he had learned in the sim ulated flight Maneuver grades we r e assigned by IPs using a
~‘fl viroilit le t l t Into the airplane context. Either a 12-point grading scale developed by expending the
s ixth t ral i icr IP. ~r the t rainer IP who had existing 4.polnt UPI grading scale . ‘The 12.point
instru ct ed the t i n t I I I soet ie. flew this aircraft wale sin defined as fo llows
sortie with the stud ent All mnaneuscrs W Cte I. Instructor had to assume control almostdemonstrated and dsI etemm ~es between the I FT immediately to avoid collhsto n.
and 1.37 were cmphasiied.

‘
~ Inst ructor event ually had to assume

Grt up B rc.eised omits an aircraft onentatl on control at performance deter iorated
rid e \H nuncuvers we re demonstrated and
c~pLitn~d durimi~ the oricmilarmoii ride. Thus, on the 3 Instructor neve r assumed control , how-
tollowing tii ~ w hen -i student was asked to ever , performance war stil l unsatisfac tory .
att empt a m aneuve r on a data checktid e. he 4. Performance ve ry rou~ s; how ever, instr uc .
Iei~t had been sho w n the desired perli irmnance. tor found that verbal assi stance corrected problem.
even th ou gh he had not had an opportunity to

S. Performance rough-min imal verbalpract ice.
assistance would correct problcn~Eac h Group C st ude nt flc~ the fIrst three asr~

c raft is it t hes were not part of a studs . , 6. Perfonnas ce rough. however. ‘o verbal
ic was essentially the sante as the one assist an ce necessary- practice thould impro ve
‘ i  ‘an d B. excep t is ~~ ~~~ wIth 

performance.
ima fly assigned IPs . 7. Perform ance somewhat smoother than an

w ere allow ed to use any sequence ~ ~ ~~~~~~ however. becomes rou~ s after short
- - - - r s  and instru~tional technique they ~~~

desired , as long as the students were tr ai ned on s. Performance somewhat smoo th but
fingertip. cross.under . turning rejoin, and w,ngwork 

~.~,ntaiuously passes through desi red position.
( f in~~rt ip at I5 ’

~ to 30° hank), The da~ tollowing 
9 . Performance smooth , deviations fromthe air c raft o rientation ride , eac h ~t iidcri t 1kw a

desired p sm t mi i n last several seconds.t .37 check ride and his ab il i rs to Il> the airp lane
throu gh the f ive basic maneuvers was evaluated. 10. Performance very smoo th. after devia-

iron s, aircraft returned to posit ion quickly.
Performance Assessment I I .  Performance very smooth deviations are

All groups were given a data checknde. The small and ag~ essively co rrected.
.hec knde profile was a mod itled version of the i; ~o deviations noted : perfect positionc heck ride used for the previo us T-3$ EFT stu th . main tamed~The modification was to remove steep hunk turns
(60° to 90° bank). echelon turns and str aight S The grade assigned each maneuver was obtained by
ahead rejo ins since these maneuvers are not pan of aver ag ing two attempts at each one (once cads
the normal 1-37 syl labus . The order of the six direct ion or on each side).
remainin g basic formation maneuvers was prec isely The grade for each studen t ’s data check ride
defined to prevent students from having different was derived by multip lying each maneuver gradeamounts of practice prior to evaluation. When by a weig ht extracted from the operational ATC
operational restrictions prohibited the flying of (‘)~eckrides These weights account for the varying
the profile as deflned , the IP took control of the difficulty and importance of the maneuvers to the
aircr aft until the profile could be executed. Check entire operational task. The nine maneuver grades
IPs were asked not to instruct on any maneuver were then summe d and transformed to standard
unt il after check ride comp letion. The lead aircraft scores with a sigma of ten and a ~ of SO.
was always flown by an lP rather than a student to (Guilford 1965). The equation used was :
insu re that lead was as stable as possible for

A.students fly ing wing. The data check ride wasnOt t~ 10 ( x 0 — x9 ) + so
part of t he normal training program and was

00inserted at the appropriate time according to
which study group the student was assigned.

7
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= Mean grade assigned by a particular check Table 2. Analysis of Variance :
pilot. Aircraft Performance Scores

= Standard deviation of grades assigned by a
Sours, or MS Fparticular check plict.

X0 = Observed grade for one student by a &Pween Groups 2 1,112.06 2o 3’
particualr check pilot. Within Groups 58 54,77

Total 60

UL RESULTS ‘~‘ < .05.

The data check ride grades for the th ree groups Subsequent to the analysis of va riance , an “ a
posteriori-test” (Tukey’s HSD), was performed to

were analyzed by a oneway analysis of variance ascerta in statistic al significance for between-g roup
(Table 2). The difference s between the groups comparisons (Kirk, 1968). As indicated in Table 3,
were statistically significant F(2,58) = 20.3, the UPT syllabus-trained group (Group C) scored
p < .05. Calculation of an Omega Square indicates higher than bo th the limited training group (Group
that the treatment effect accounted for 38.75% of B), and the FF1-trained group (Group A). The
the variance , mean for the FFT-trained group was higher than

Table 3. Differences Among Means of Performance Scores

Group. Xc

X8 (Limited Training) = 44.37 — 3.33 l4 .36
‘~A (FFT) = 47.7 — — 11,03*
L~ (UPT Syllabus) = 58.73 — — —

Not.. — N  ~ 6I.
• o <  05.

the mean for the limited t raining group, but the On the otheT hand , these two studies do provide
difference was not found to be significant at the the ends of a fidelity/student continuum, and the
.05 level (the difference is significant for p <.16). direction of the studies to provide the data points

in between can be responsive to operational Air
Force needs.

IV. DISCU SSION The results obtained in this study appear to

The present study was conducted to provide a support the premise that FFT training does have
positive transfer to aircraft formation flying. Theprelimin ary look at the feasibility of using a inability of the FF1-trained students to approachgeneral-purpose trainer rather than an

aircraftipecific simulator to provide formation the performance of aircraft-trained students can be
explained by the experience level of the studen ts.practice for UPT students. This is strongly indicated by comparing the Omega

The desirability of doing the study and the Square for the 1-38 and T-37 studies. This value is
s tructure of it were precipitated by events in a measure of how much of the variance in the data
operational undergraduate pilot training. For is attributable to the treatment variable. In these
example, the reason for such a large jump to use a studies , the treatment variable is training (aircraft
degraded 1-38 t rainer for 1.37 training was and FF1). In Parts I and II, of the 1-38 study,
directed toward the operational quest ion “ If Air 15.7% and 17.5% respectively, of the variance w as
Training Command purchased 1-38 formation accounted for by trainin ,while in the 1-37 study ,
trainers , could they also be used in the 1-37 phase 38,76% of the variance was accounted for by
of UPT?” This jump, unfortunately , is a source of training. It follows then that the 1-37 students
confounding in comparing the previous T.38 study were much more influenced by training than the
with the current study because of the difference in students in the 1-38 study. While the FF1-trained
the experien ce between 1-37 and T-38 students. students ’ performance was not statistically

8
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different (p < .05) than the performance of the A clear understanding of the role of the
minimally trained group, their mean score was general-purpose FFT versus the aircraft-sp ecific
hig her. Therefore , the direction of all the simulator must also await additional research. In
differences in this study correspond to the fmdings addition to the studies varying the amount of FFT
of the 1-38 study, and most of the differences in t raining for T-37 students, sim ilar studies must be
magnitude appear to be related to stage of train - con ducted in the T-38 phase of training, using
ing. Conclusive evidence of this hypothesis await s deg raded FFT perform ance.
follow .on studie s using varying amounts of FFT
traihing for 1-37 students.
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