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Temporal changes in visuo-spatial abilities
amongst flying trainees

W Cdr Gurmukh Singh

lassified Specindist (Av Med
TAMLAF, Bangalore - a0 0

Compulerized Cognitive Test Battery (CCTH) evolved by the author has been extensively useil
for ubjective evaluation of cognitive abilities pertinent to flying environment. In this study
these abilities were assessed in 265 candidates at Air Foree Selection Board and 145 stape |
trainees and 102 stage [ teainees at various Oying training establishments, Cut of these 42
Mying tramnees were common between stage Land T The COTH was administered on completion
uf & manthy and one year of training respectively in them, [t was revealed that there wias
sipnificant improvement in varions attributes, Mental rotation improved from 72,02 o 9249
(+ 15,463, Dual Performance showed improvement of 918 and 8.83% for letter and digit
matching tasks respectively. There was o reduction in 3.49% in impulsivity and almest 100%,
inerease in Latent Coordination Time (0L38 Sces to .69 Sees) which shows that flying training
infroduces the habit of more deliberate decisions., There was also o highly significant
improvement in speed of perception (From 27,55 to 13.59 msecs + 13,95} Visual Imagery also
showed significant improvement scores in large number of subjects at AFSH and FTE's will
also be presented to show the gradient of changes in the seores. ln conelusion the results show
that CCTE is o reliable and valid tool for assessment of visuo - spatial abilities,

Keywords: Visuo spatial ability, Airerew selection, flving training

ndian Air Force uses a rather obsolete performance tasks in place ol paper and

version of a battery of perceptual - motor pencil t2sts. USAF [1-4], Royat Navy [3]

ests in its PABT (Pilot Aptitude Test and New Zealand Air Force [6] have carried
Battery). It isbeing realized that ecological out a large scale effort to determine the
validity of test batteries in the context of validity of computer based test hateery for
presend day cockpit, would need addition of pilot selection and classification: Dolgin and
somne novel cognitive concepts in their Gibh [7] have reviewed literature on manial
construction. No serious work has taken abilities. arttitudss and personality
place in the direction of revising our own characteristics of aviators. 13 predominately
pilot selection methods. perceptual - motor performance tests were

incorpgrated in USAF BAT (Basic
Attributes Test Battery) for fighter pilot
selection. Kelly [8] hasconcluded that USAF
is notable 1o obtain objective evaluation of
its pilots,

There is a need to improve the selection
nfmilitary aviation applicants inconsonance
with recent advances and innovations in
simpuler lechnology and psychological
leorv/measurement, New emphasis is
fesponsible for use of computer based Literature search on the ¢ognilive

abilities for flving has shown that speed ol
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perception [9-1 1) visual inagery [ 12-15].
mental rotation | 16] and dual performance
[17- 18] are important variables for flving

W e have carmied ool work on the perceptuo

coenitive abilities [19] and personality
profile [20] ol alvmiw Hyme ramees. Later
we conducted Nell teils on one of the 1ests
of mental rstation vis-p-vas performance in
Ty and Fowed its nselulness o assessiment
21
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of vopmitive abilites tor ving |

Our present work
extensive mid course assessment of cognitive
attributes of Oving taimees with the help of
Computerized Copmtive lest Battery
devised by us The imputs from this studs
are intended w be wsed tor categorization
of lying trainees as well as evolve standards
for initial screemmg of flying trainees for
seleetion, L this study we are reparting the
details of temporal changes in cognitive
seores in 42 Nving trainees who underwent
this procedure duning stage | and stage 1
Maying Traming,

Material and methods

Compurerized Cogiitive Tesis

fnspection Time - This s a test for finding
out speed of perception of small detail. We
which are replaced by thick solid lines after
aproarammed period of exposure. The lines
appear for 200 ms initially and the j
exposure is reduced o 1 ms in gradual
stepladder fashion. The threshold of
perception in lerms of exposure is cailed
nspection time

Viswod  Imvarery oo Viswo-Motor
Coordination: This test tinds out the limil
of visual imagery in lerms of short-term

storaze of common olyjects. The objects

42
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come on the screen at random location on
an tmagery circle. The subjuct has to
memorize the location of the objects on the
sereen and reproduce the same alieea boel
expostire. The latent and movemunt Limwe [or
cach sereen along with the corrcctines of the
response is given after each trial Fioalscore
on numbier of images correctly replaced
along with the period ol exposure indicates
the maximum tolerance of the subject

Venrad Kotation: This test is done wath the
help of Flags. The computer screen shows
two tlags. One on right 1o shiows the tHag in
normal gpright orientation and the other thy
i the center 15 the ratated version of (h
reference ag, The relerence lag 15 rotate
as it s or reversed and rotated. The subje
has to decide whether it is the same sl
rotation O 15 it 4 reverse side rotation

Dl performmes fest: s test medsire
the ability oLt Lishs
concurrently, The subject 15 to press one ke

Ty Lcarry T
at rhythmic intervals. Concurrently he 8
requirad to maintain vigilance on two circld
located ¢n the left and right top of the screa
with six letters and digits cach. Scores g
obtained for matching accuracy for letiers
digits as well us for keeping the rhiythme
kev presses closer to the central fine.

Subjecrs _

The study has been conducted 11 a ph:l.ﬂ.‘-]l
manner, After initial development of the ks
battery. 1t has been administercd fo |1illi!
candidates in the National Defence Acall
entry as well as Stage [ and Stage |1 i

IraHiees

(a) 263 candidates reporting o NESSMT. M
b= i =

Air Foree Selection Board |'rnlj
February to April 1996 w
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Methodology

All the 4 test
administered in 1l
uniform instruc
minimal explan.
conduct of the t
about 35-40 min
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Temparal ehunges o viswo-apabod abdies amongst fvime traimees - Crarniekh Simeah

administered the test battery,

() 42 subjects undergoing Stage |
training participated in this studsy
in Moy 1995

f¢} 205 subjects undergoing Stage |
(=103 and Stage 1 (n = 102)
fying were administered the test
battery in April/May 1996 which
meloded the 42 subjects who took
part in this study in Nev, 995,

Methodolagy

Al the 4 tests deseribed above were
idministered in the same order, Facl test had
uniform instructions on the screen snd
minimal explanation was required in the
conduet of the trials, Each candidate took
ahout 35-40 minutes in the completion of

the tests

Results and discussion

lable | provides comparative analvsis ol

visuo spatial abilities i respect of 42 tanees
who were administered the test hattery i
both Stage | and Stage 1l traming. his
shows that Mental Rotation and Dosl
Pertormance lests showed max nmam
improvement along with the scores un
Inspection Lime. The latent time g rgised
and impulsiviey reduced segnificantly . This
shows that flying trainmg resolied i
deliberate  decision  making  The
umprovement m visual imagery was ot
statistically signiticant. In addition there was
nosignificant change wn time prerception and
movement lime.

Tahle | : Temporal Changes in Yisuospatial Abilities (N = 42)

sage | Ripn (p) aiage I 8 T
hean 50 Mean s LHIT Vulue

| IT 15 22.05 17449 20 27 13.93 4.15 IR
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LT M = Medair of Luten| Time (8 1 ) = SE of Latent Time

MT_M = Mean of Movement Time MT sSD = S0 of Movemenr Time

MKT Mental Rotatson Test IMP linpulsivity

LME = Letter Matehing Scure LIvis o gt Matching Score
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Tempioral changes in viy wo-spet e abilities

Table 11 : Percentile Values @ Mental Rotation
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Table 1l and II1 provide pereentile
values of the selected cognitive variable in
AFSE candidates, Stage I trainges as well
as stage 1l trainees. The percentile values
are also presented in graphical form in Fig
1, Zand 3 for visual imagery, mental rotation
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and dual performance. The data show II'I{'
there is consistent gradient ot improve
in the performance lrom selection
completion of fving training in mens

rotation and dual perfirmance wheres
improvement is nol consistent in the ci

e J. Aerospace Med, 4021
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ol trainces
streaims.,

Conclusion
The COSIL)
validity for
Mental Rotat
Test in this I
down norms
pperational cl

There |
performance ¢
period ol 2 1o
who are founc
abilities,

This study,
3 courses i
Establishmente
in this study is
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i Values : Dual
Tost

Singze 11
| (M= 102)
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'he data show that
nt of improvement
ram selection to
raming in mental
mance whercas the
istent in the case of

o Medd, A0 (2) 1996

seares o visual imagery, This gradient is
seen across the board in Mental Rotation
Test but omly in lower score range in the case
of Dual Pertormance 'est scores.

The analysis of this data shows that
seore of 70/in Stage [ trainees corresponds
to 32 percentile in case of mental rotation
test. Further score of 40 on LMS and 50 on
M5 corresponds to b and 1 1th percentile
values respectively. These values provide
pragmatic cut off levels for categorization
of trainees 1 to fighter and non fighter
streams,

Conclusions and Recommendations
[he cognitive test battery has adequate
validity for pilotevaluation. The results of
Mental Rotation Test and Dual Performance
Test in this battery can be used for laving
down norms for pilot selection as well as
operational classification.

There is a need to follow up
performance of pilots in fighter stream fora
period of 2 to 3 vears particularly the ones
who are found 1o have lower visuo spaual
abilities.

This study should be continued for 210
i courses in all Flving Training
Estshlishments so that hypothesis avelved
in this sludy is tested on a larger sample.
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