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Perceptuo-cognitive Abilities and Performance in Two Groups of
Successful Ab-initio Flying Trainees

Gurmukh Singh, Surinder Kaur

Thirty six Rying tralnees from Alr Force-Naval
etroam (Gp 1) and 25 Mying tralnees from Army stream (Gp
H) wore administored a battory of perceptuc-cognitive
ubility tests towards completion of their ab-initic treining.
Gp [ obtained significantly higher scores on perceptual
fests. Thelr mean scores were 127 and 77 on figure
crncelislion and perceplunl speed lesls e compared lo
100 and 59 respectively on these two lests In Gp Il
subjects. Similerly Gp | scored higher on cognitive lesls
thaugh the differences in the two groups on thess tasis
were nol stofisticelly sipnificant. Thelr mean scores on
sdvanced progressive malrices snd numerical sbilfly test
were 27,5 and 20.3 In Gp | sa agalnst 26.1 and 28.4 In Gp Nl
subjects respectively. Correlation maltrix between scores
on percepiuo-cognitive abilities and performence did not
gshow any significant correlation In Gp | ln any of the tasts.
On the other hend Gp N subjects showed significant
correlation in case of parcapiual fests and 8 positive trend
in correlation with cognitive fests.

Key words: Alrcrow selection, performance rating,
#liribuies of Hying, psychological festing.

n.lrhg the first years of World War |, a
man who mel simple physical reguirements and
was brave enough lo fly, qualified for the avialion
selection. An investigation of the British aircraft
losses in the first years of World War | revealed
that only 2% of the planes lost were downed by
the enemy, mechanical defects accounted for
another 8% whearaas 90% of the accidents ware
due to the pilols’ physical or psychological
deficiencies. This was the end ol a rather
charming and cavalier approach to the selection
of pilols' and beginning of emphasis on
aplitudinal and personality varables in
psychological tests for selection of pilois.

The present study deals with lhe analysis
of percepluo-cognilive abililies of flying trainees.
These abilities form a conlinuum of general
mental process. They encompass enormous
diversity in the range of fasks and judgemenis. At
ona exlreme of the range ie., perceplion,
judgement of colour or of size seem selforlless and
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immediate®. On the other extreme, cognition
involves greater effort expenditure at resource
allocation o those aclivilies like recognition,
complex parceplions, reasoning, adapiation,
computation and communicatior®. Although
perceptuo-cognilive abilities form only one of the
many dimensions ol psychological selection of
aircrew, they are easy to administer and score
and have high degree of reliability.

The ab-initic trainees who underwent
analysis of perceptuo-cognitive abililies belonged
to two groups. The first group (Gp 1) comprised of
Air Force-Naval ftrainees who successfuly
underwent inlensive Wraining in jel trainer aircratt
for 170 hours and lhe other group (Gp )
comprised of Armmy trainees who completed 30
hours of flying training on propeller driven aircrafl
prior lo their assignment for helicopter training for
AOP duties. The periormance of all the trainces
was oblained on a questionnaire rating scale viz.
Perormance Questionnaire Raiting (PQR) and
from the aclual aggregale of lesl results in flying
subjects ie. Pedormance Test Resulis (PTR).
The alm of the sludy was to correlate the scores
on perceptuo-cognitive abilities with performance
results (PQR and PTR) in the two groups of
frainges.

Material and Methods
Subjects

All the subjects had compleled or were
near completion of their ab-inilio phase of flying
training at the time of tesls. Their lraining was
associated with suspension rate of 20-30% for
Gpl and 5-10% for Gp Ii. The subjects belonging
to Gp | did not necessarily have the security for

allemative employment in case of their
suspension from flying whereas Gp Il subjects
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were already career officers in Army who had
opted for fiying as an additional gualification. Thus
for obvious reasons the training demands as well
as sample characterislrics in the two groups were
different both gqualitatively and quantitatively.

Gp | consisted of 36 unmarried subjects in
the age group of 20 1o 25 years with mean age of
21.5 years; 28 of them had gradualed from NDA.
Gp Il comprised of 25 Army officers in the age
group of 25 to 29 years with mean age of 26.1
years; 3 ol them were married and 16 had
graduated from NDA.

Psychological Tesis

Psychological tesls ol percepluo-cognilive
abilities were administered 1o all the subjects.
These tests included two tests each Tor speed of
perception and cognitive abilities. Brief dascription
of these tests including their scoring is given
below.

Figure Cancellation Test (FCT)

This test finds oul the speed ol perceplion
of small detail. There are 150 items in this test.
Each item consists of 16 “8™s. In certain items
one figure of "8" is substituted by target figure of
“g" al a random location. The task is to identify the
ilems with the target figure. The number of correct
answers constitutes the score. The time given for
complaling (he lest is three minules,

Perceptual Speed Test (PST)

This test measures speed of perception of
complex detail. it consists of 150 tems. Each liem
consisis of ftwo columns of numerals,
punctuations and letters. The fask is to find out
whether members in the second column are
identical to the ones in the first column. The
number of comrect answers gives the score. The
time given for completing the test is three
minutes.

N Advanced Progressive Mairices (AFM)
; This test measure the cognitive abilities. It
is a non-verbal lest of intelleclual efficiency with
which a person is able to form comparisons

between figures and develop a logical method of
reasoning. The test consists of 12 ilems in sel |
and 36 itermns in set Il. In each item the upper pan
consisls of a pallern wilh a piece cul oul of it. The
lower part consists of eight figures oul of which
only one is of the right pattern to fill the space.
The number of comect answers out of the total of
36 problems in set |l constitutes the score. Higher
the score, better the cognitive ability. The time
limits for Set | and Set |l are 10 and 40 minutes
raspactively.

Numerical Ability Test (NAT)

This Is another test 1o measure Lhe
cognitive abllity. It is a test ol numerical speed
and ‘accuracy and consists ol 40 multiple cholce
questions. The number of correcl answers
constitutes the score. The lime limil lor the tesl is
25 min.

Performance Rating

Two lypes of performance ratings were
obtained, viz., PTH and POR. PTR was obtained
by compiling aggregale marks secured by the
lraineas in the llying subjecls at the end of the
course. POR was oblained with the help of a
proforma questionnaire. A DPR Proforma® was
modified and enlarged to have 17 questions
ragarding ability, aptilude and motivation of the
irainees. Each question was rated on a 3-point
scale. The proforma was filled by the instruclors
of the frainees in consultation with he flight
commander.

Daia Analysis

‘The scores obtained on various tests were
tabulated and their mean (m) and standard
davialion {sd) were calculated. Unpaired ‘' test
was applied for test of significance between the
two groups. Correlation between the individual
scores on perceptuo-cognitive fests and
performance scores on both PTR and PQR were
found out.

Resulis

Gp | obtained significantly higher scores on
both the perceptual tests viz. FCT and PST as
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compared to Gp Il. On cognitive test scores (APM
and NAT) no significant deferences were found
between the groups. Performance scores on bolh
POQR and PTR also showed no significant
deterences between the lwo groups. (Table 1)

Table |l presenis the comrelation matrix
betwean the perceputo-coginitive abilily scores
and the perdormances scores. Gp | has shown no

Table-|  Perceptuo-cognitive ability and
performance scoresin group |
and group Il subject. (m i sd)

Tasl Group | Group Il

Perceplunl ability
FCT 121.0 £ 17.9*** 100.0 £ 22.5
PST 77.04 163" 59.0+153
Cagnlive ability
APM 27.84+38 28155
NAT 203+4.4 284 £51
Performance scores
PCH 37.0+ 4,58 37551

PTR 22711414338 4445+ 2468

P <0001,

significant  correlation  between  scores  on
perlomandce and diflerent tests of
percepluc-cogniive  abilifies. Moreover scores on
APM has shown negative trend of cormelation with
perormance in Gp |. On the other hand comelation
between perormance scores and lests of percephion
show significart comelation in Gp Il trainees. The
correlation between APM and performance also
shows positive trend in this group.

Table-ll Correlation Matrix : Performance

rating of percepluo-cogntive
abilitieg in Group | and Group Il

"~ Groupl Group Il
Tests s rTR e
FCT 008 —0.14 0.39 0.63
PST 012 0.06 0.42 0.60
APM — 041 =024 0,19 0.2%
NAT 014 0.7 0.13 003
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Discussion

Gp | had scored high in perceptual lests as
compared to Gp 1. Both the groups had obtained
above average scores in comparison lo general
population in these lesls. These groups had also
obtained high scores in inlelligance tests as
assessed by APM and NAT. This finding is in
agresmanl with earlaier studies by Christy®, Fine
and Hariman® Jennings™ and Reinhardt® thal
pilols are above average in their mental
resources.

Corralation matrix between
percepluo-cognitive abilities and performance
shows a contrast between the two groups wilth
Gp | obtaining poor correlation and Gp |l
subjects oblaining signilicant correlalion in
perceptual tests and posilive lrend in case of
cognitive tests. This conlrast has to be viewed
in the context of multifaceted attributes tor flying
carger. The earliest workers have elaborated
soma of these variables in pilols. Logacred
evaluated background, mental stalus, emolional
stability and motivation. Triles and Kubalaill
carried oul longitudinal and concurrant studies
in determining their desirable personality traits.
Rainhardid resorted 1o analysis o 105 superior
jet pilots for arriving al a common clusler of
traits in them. Pilot selection lest balleries
evolved during Wordld War Il looked in for
personality factars, intelligence, emotional
slability and mechanical comprehension11. The
various attributes get unravelled with increasing
complexily of training demands. Ab-inilio flying
trainees in Gp |l dealt with only basics of flying
and in them perceptual abilities have shown
significant correlation and cognitive abilities
have shown positive trend of correlation with
their perforamance scores. It can be presumed
that Gp | trainees too had good initial correlation
between percepluc-cognitive abilities and
performance parameters during the early par of
flying trainming. On introduction of wvarious
advanced laclics in flying training this
correlalion becomes weaker as the other
variables like emotional stability and motivation
become more crucial in determining success.
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