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Cognitive and psychomotor skills as well as selected personality traits are important 
factors determining success in aviation training. Many people decide to take the avia-
tion career at an early age, so the question arises whether the psychological features 
visible in developmental age can be a basis for predicting success in adulthood.

The analysis took into account the results of psychological tests of 97 people (15-
16 years old) who were enrolled in the Aviation High School, then after graduation 
again tested as candidates for aviation studies. Measurements of the stability of the 
psychological variables were calculated, as well as the factor structure of the results. 
Then, the predictive value of factors distinguished in this analysis was determined. 

Despite the visible developmental changes in cognitive functions (higher results in 
the second assessment), most of the indicators are characterized by a satisfactory 
stability. In the structure of the results, six relatively independent factors were distin-
guished, one of which, defi ned as general intellectual ability, turned out to be the 
best predictor of a positive qualifi cation in later assessment.

The obtained results allow us to conclude that the psychological tests and indicators 
used in the study of adolescents seem to be adequate and guarantee high stability 
of measurements, even over a period of several years. As predicted, the greatest 
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INTRODUCTION

An important part of the medical examination 
for admission to aviation training, both in military 
and civil (professional) aviation, is psychological 
testing.  The areas diagnosed are those consid-
ered key in the pilot’s profession, i.e. both basic 
mental competencies (reasoning, memory, etc.) 
and specifi c operational skills (psychomotor skills, 
multitasking, etc.) and competencies based on 
personality traits. Specifi cally, it should be stated 
that the following traits and functions relevant to 
the pilot profession are distinguished within these 
areas in aviation psychology [14,15]:
– reasoning – a cognitive process that refers to 

fi nding and applying general principles and 
logical relationships in various task situations 
and problem solving;

– memory functions – the ability to remember 
and retrieve visual and/or auditory information 
from memory, even in the presence of distrac-
tions;

– attention processes, including:
– focus – the ability to direct attention to en-

sure a stable level of task completion;
– vigilance – the ability to maintain a state of 

readiness for long periods of time in order 
to respond effi  ciently to infrequent, irregular 
occurrences;

– divisibility – the ability to eff ectively direct 
attention simultaneously to diff erent tasks;

– selectivity – the ability to selectively direct 
attention to a chosen type of information 
despite the presence of distractions;

–  perception – the ability to quickly perceive 
and interpret sensory information;

–  spatial abilities – the ability to correctly con-
struct mental spatial images and to correctly 
perceive the relationships between objects in 
space;

–  psychomotor functions – the speed of re-
sponse to stimuli and the ability to coordinate 
movements in response to dynamic sensory 
information;

–  personality factors related to functioning at 
work – the tendency to arouse and maintain 
motivation to achieve the desired goal while 
maintaining a positive attitude towards the job 
(e.g. need for achievement, conscientiousness, 
openness);

–  social competence – the ability to form and 
maintain good relationships with other peo-
ple, (including extraversion, dominance, em-
pathy, aggressiveness); 

–  emotional stability – the tendency to respond 
to diffi  cult and/or threatening situations in 
a manner that is adequate and provides emo-
tional control;

Numerous studies over the past several dec-
ades (for a historical outline of earlier studies, see, 
e.g., Griffi  n and Koonce, 1996 [9]) demonstrate the 
signifi cant predictive power of many of these ar-
eas in predicting success in fl ight training [8,18,29], 
and meta-analyses highlight the particular impor-
tance of factors such as spatial ability or perceptu-
al speed, especially relative to verbal ability or per-
sonality traits, the measurement of which has less 
predictive accuracy in the aviation domain [2,13]. 
A characteristic of all of these studies, however, 
is that the psychological measurement is treated 
pointwise, as a single test prior to fl ight training. 
This implies an assumption of constancy over time 
of the measured traits, while it is otherwise known 
that many cognitive functions are still subject to 
development in early adulthood [11], and their 
level can change signifi cantly even in adulthood 
as a result of specifi c experiences or training [27].

The Military Institute of Aviation Medicine 
(WIML) has a unique opportunity to provide psy-
chological testing at various stages of an aviation 
career. The fi rst tests are being conducted on 
teenagers, candidates for the General Aviation 
High School (OLL) in Dęblin. Subsequently, many 
of these individuals (both OLL graduates and 
those who eventually graduated from another 
high school) are reexamined as candidates for 
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1. The results of the NEO-FFI test [33], used in the 
tests of OLL candidates, and its longer version 
NEO-PI-R [28], used in the tests of LAW candi-
dates, which means fi ve dimensions included 
in Costa and McCrae’s personality theory, 
namely Neuroticism, Extraversion, Openness 
to Experience, Agreeableness, and Conscien-
tiousness [5].

2. The results of the IVE test [16], used to deter-
mine personality dimensions such as Impulsiv-
ity, Venturesomeness, and Empathy.

3. The results of the APIS-P(R) test [20], a battery 
used to measure the profi le of crystallized in-
telligence in adolescents. This battery includes 
subtests measuring social, verbal, abstract-
logical, and visual-spatial skills.

4. The results of the Raven’s Advanced Progres-
sive Matrices (in Polish: Test Matryc Ravena 
w wersji dla Zaawansowanych) [17], used to 
measure fl uid intelligence in high-functioning 
individuals.

5. The results of PST test from the Vienna Test 
System [10], indicating the level of spatial abili-
ties.

6. The results of CORSI test from the Vienna Test 
System [26], which determines the operating 
memory capacity.

7. The results of COG test from the Vienna Test 
System [32], i.e., speed and correctness of re-
sponses; the COG test is used to measure per-
ceptual speed and effi  ciency of attention pro-
cesses.

8. The results of DT test from the Vienna Test Sys-
tem [21], used to assess speed and motor con-
trol.

9. The results of B19 test from the Vienna Test 
System [4], used to measure psychomotor co-
ordination.

10. The results of SMK test from the Vienna Test 
System [3], used to measure psychomotor co-
ordination. Due to the level of diffi  culty, the 
B19 test is used for OLL candidates and the 
SMK test is used for LAW candidates.

Statistical analysis
The fi rst step in the statistical analysis was to 

analyze the stability of test results over a  three-
year interval (time between initial testing of OLL 
candidates and LAW candidates). Due to the dif-
ferent characteristics of the distributions of the 
individual test indicators, the analysis was per-
formed using non-parametric statistics, including 
Spearman’s rho correlation coeffi  cient. It allows 
the detection of monotonic relationships (stead-
ily increasing or steadily decreasing), without as-

the Polish Air Force University (LAW). The results 
collected in this way provide an important knowl-
edge base regarding the formation of special abili-
ties and the possibility of predicting the level of 
professionally important traits based on develop-
mental outcomes by assessing the constancy over 
time of these measurements.

The analysis presented in this article is based on 
data collected on fi rst-year candidates for OLL who 
were tested at WIML. It has a dual purpose. First, it 
will serve to determine the stability of the test in-
dicators used within those tests that are repeated 
in the same or related form during candidate test-
ing in adolescents and adults. The second, more 
important goal is to isolate, based on the test indi-
cators collected, the underlying factors that form 
coherent diagnostic domains and then evaluate 
the predictive power of these factors in predicting 
performance during LAW candidate testing.

Such formulation of the research problems will 
allow us to answer the question of which areas 
most reliably allow – even taking into account the 
developmental changes visible in their level – to 
predict a positive assessment of professional suit-
ability in people wishing to begin a professional 
career in aviation.

METHODS

Test subjects
The study using ex post facto model used data 

obtained during initial testing of OLL candidates 
from 102 test subjects (15 females) aged 15-16 
years (M=15.29, SD=0.48) who then participated 
in initial testing of LAW candidates (mean age dur-
ing testing for LAW was 18.2, SD=0.42). After elimi-
nating the missing data, 97 individuals remained 
in this group, 76 of whom were OLL graduates 
(individuals who, after psychological testing and 
qualifi cation, gained admission to OLL and, after 
graduation from that school, were candidates for 
LAW) and 21 were candidates for LAW after gradu-
ating from another high school (all individuals 
in the subgroup of 21 also passed psychological 
testing for OLL; there is no information in the data 
analyzed as to the reason why they ultimately did 
not attend OLL and ended up at another school).

Indicators
Test indicators from both questionnaire studies 

(self-description on personality traits) and perfor-
mance tests on various areas of cognitive and psy-
chomotor performance were used in the analysis. 
Specifi cally, these were:
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should obviously not be taken as a measure of the 
tool reliability. The results are presented in Table 1.

The results presented in the table above show 
a moderate but satisfactory level of stability of 
the tests used (from 0.34 to 0.63), only the error 
rates in the DT test and the number of correctly ac-
cepted stimuli in the COG test obtain lower values 
of the correlation coeffi  cient. In the fi rst case, this 
result is related to the generally low accuracy of 
error rates in the DT test and the very high suscep-
tibility to situational factors, while in the second 
case the low correlation is due to the very high 
consistency and low variance of the results in the 
analyzed group (small range of the indicator).

Next, we analyzed the compliance of the results 
of related tests, whose diff erent versions (e.g. due 
to their adaptation to the age of the test subjects) 
are used during testing of candidates for OLL and 
LAW. Thus, we compared the NEO-FFI test indica-
tors (testing for OLL) with the main factor scores 
of the NEO-PI-R test (testing for LAW), and the 
total score and individual subtest scores of the 
APIS-P(R) test (testing for OLL) with results of the 
TMZ and PST tests (testing for LAW), and the to-
tal indicators of the B19 test (testing for OLL) with 
the main indicators of the SMK s2 test (testing for 
LAW). Because these tests have diff erent structure 
and the raw scores are calculated diff erently, it 
is pointless to calculate the diff erences between 
their scores. Therefore, the analysis was limited to 
assessing Spearman’s rho monotonic correlation. 
The results are presented in Table 2.

suming the linearity of such a relationship (which 
linearity, in the case of results that determine de-
velopmental age changes, would probably be an 
unrealistic expectation).

In the next step, an exploratory factor analysis 
was conducted to isolate the underlying latent 
variables behind the test results obtained in the 
tests of OLL candidates. Once these factors were 
identifi ed, a regression model was used to deter-
mine which factors were most signifi cantly predic-
tive of positive psychological test scores during 
testing of LAW candidates.

All statistical analyses were performed in R sta-
tistical environment version 3.4.0 [22] using psych 
package version 1.7.5 [24].

RESULTS

Stability analysis
For the analysis of so-called absolute stability, 

which is the assessment of the amount of change 
in results obtained by using the same psychologi-
cal test, with an interval of approximately three 
years between each test, COG s1, DT s5, and CORSI 
s1 tests were included. The main test indicators 
were analyzed. Both the diff erence and correla-
tion between the two measurements were as-
sessed. Because the distributions varied in terms 
of normality, non-parametric statistics (median, 
interquartile deviation, Spearman’s rank correla-
tion coeffi  cient, and Wilcoxon test) were used. 
When there are signifi cant diff erences between 
two measurements, the correlation coeffi  cient 

Indicator MED 1 IQR 1 MED 2 IQR 2 Correlation (rs) Correlation (p) Diff erence 

(Wilcoxon p)

Eff ect size 

(Wilcoxon r)

CORSI (result) 6 1 6 0.5 0.34 <0.001 <0.001 0.33

CORSI (accurate) 11 1.5 13 1.5 0.41 <0.001 <0.001 0.36

COG (time of rejected) 2.09 0.25 1.72 0.2 0.61 <0.001 <0.001 0.52

COG (time of accepted) 1.94 0.21 1.68 0.21 0.57 <0.001 <0.001 0.5

COG (total rejected) 113 3 115 2 0.52 <0.001 <0.001 0.3

COG (total accepted) 74 3 75 2 0.2 0.05 0.11 0.14

DT (int1 responses over 
time)

170 5.5 178 1.5 0.37 <0.001 <0.001 0.51

DT (int2 responses over 
time)

114 24.5 165 7.5 0.63 <0.001 <0.001 0.59

DT (int3 responses over 
time)

150 15.5 172 3.25 0.53 <0.001 <0.001 0.58

DT (int1 number of errors) 7 3 4 2 0.13 0.22 <0.001 0.3

DT (int2 number of errors) 17 6 8 3.5 0.15 0.15 <0.001 0.45

DT (int3 number of errors) 13 5 7 3 0.27 0.01 <0.001 0.46

DT (diff erence int1 – int2) 54 24 11 6.5 0.56 <0.001 <0.001 0.58

DT (diff erence int1 – int3) 20 11 5 3.5 0.37 <0.001 <0.001 0.54

Note. MED1, MED2 – median scores in the fi rst (OLL) and second (LAW) tests; IQR1, IQR2 – interquartile deviation in the fi rst (OLL) and second 
(LAW) tests.

Table 1.  Absolute stability of selected tests used for testing OLL candidates (n=97).



© The Polish Journal of Aviation Medicine, Bioengineering and Psychology    2020 | Volume 26 | Issue 2 | 29

P. Zieliński - Predictive validity...

to measure spatial ability (the accuracy of which 
is proven in the examination of pilots) does not 
show convergence with visual-spatial test results 
from the APIS-P(R) battery.

Exploratory factor analysis
The next step, after assessing the stability of 

the results, was exploratory factor analysis (EFA), 
which aimed to extract, within the analyzed indi-
cators from the testing for OLL (cf. Table 1 and 2), 
the main psychological constructs that can then 
serve as predictors of positive outcome in LAW 
candidate testing.

First, the optimal number of factors comprising 
the various indicators included in the analysis was 
determined. Algorithms for estimating the opti-
mal number of factors contained in the VSS and 
fa.parallel procedures from the psych package 
[24] were used, including the Very Simple Struc-
ture algorithm [25], the MAP algorithm [31], and 
parallel analysis [12] with varimax rotation esti-
mated by the maximum likelihood method.

The parallel analysis suggests a six-factor solu-
tion; the scree plot narrows this suggestion to fi ve 
factors. In contrast, the MAP criterion suggests 4 
factors, although such a model has an unsatisfac-
tory level of fi t (RMSEA > 1), and the VSS criterion 
suggests as many as eight independent factors. 
Satisfactory level of RMSEA is achieved by 6-fac-
tor and more complex models, hence it was fi nally 

Within the personality traits, the analysis shows 
moderate predictive power of the NEO-FFI test in 
relation to the NEO-PI-R test results. The extraver-
sion and agreeableness scales were most strongly 
correlated, while the neuroticism scale showed the 
weakest correlation. Motor tests (B19 and SMK), 
despite their diff erent structure, show a moderate 
positive relationship. Tests related to intelligence 
and spatial ability show satisfactory convergent 
and discriminant validity. The results of the TMZ 
test (measuring fl uid intelligence) correlate in an 
acceptable manner (rs>0.4) with the overall score 
of the APIS-P(R) test (crystallized intelligence), and 
of the tests comprising the profi le of skills – with 
the test for measuring abstract-logical abilities, 
based on abstract material, which is the most re-
lated area to the so-called fl uid intelligence. In 
contrast, as expected, TMZ test scores correlate 
lowest with culturally loaded areas of intelligence, 
such as vocabulary and social tests, highlighting 
the accuracy of the diagnosis of the distinguished 
traits. A somewhat surprising result is the weak re-
lationship of the measure of fl uid intelligence with 
abstract-logical abilities based on concrete ma-
terial, which may suggest that Test 4 in the APIS-
P(R), contrary to its assignment to abstract-logical 
abilities, measures the level of school knowledge 
rather than the actual ability to classify and fi nd 
logical connections. Contrary to expectations, 
the PST from the battery of LAW candidates used 

OLL testing \ LAW testing Neuroticism 

(NEO-PI-R)

Extraversion 

(NEO-PI-R)

Openness 

(NEO-PI-R)

Agreeableness 

(NEO-PI-R)

Conscientiousness 

(NEO-PI-R)

TMZ PST SMK

Neuroticism (NEO-FFI) 0.21 *

Extraversion (NEO-FFI) 0.4 *

Openness (NEO-FFI) 0.34 *

Agreeableness (NEO-FFI) 0.43 *

Conscientiousness (NEO-FFI) 0.35 *

Impulsivity (IVE) 0.28 * 0.03

Empathy (IVE) -0.03 0.21 *

Venturesomeness (IVE) -0.01 0.12

APIS-P(R) Overall score 0.42 * 0.21 *

APIS-P(R) Test 1 0.19 0.2 *

APIS-P(R) Test 2 0.3 * 0.13

APIS-P(R) Test 3 0.16 0.09

APIS-P(R) Test 4 0.17 -0.03

APIS-P(R) Test 5 0.42 * 0.33 *

APIS-P(R) Test 6 0.06 0.04

APIS-P(R) Test 7 0.29 * 0.07

APIS-P(R) Test 8 0.18 0.16

B19 error time -0.31 *

B19 number of errors -0.3 *

Note. The Table includes Spearman’s rho rank correlation coeffi  cients; * p< .05.

Table 2.  Relative stability of selected tests used for testing OLL candidates (n=97).
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indicators present good parameters; the APIS-P(R) 
battery subtest scores (the overall score presents 
good parameters) and, somewhat surprisingly, the 
B19 test indicators.

Based on factor loadings, one may be tempted 
to interpret the extracted constructs as follows:
 Factor 1 – based primarily on CORSI s1 test in-

dicators, with some association with visual and 
spatial test scores in the APIS-P(R)battery, reac-
tion speed in the COG s1 test and in the fastest 
interval of the DT s5 test, and motor coordina-
tion in the B19 test; may be interpreted as visual 
memory and attentional resources for eff ective 
performance in multitasking situations.

 Factor 2 – based primarily on the total score 
and subtests of the APIS-P(R) battery, can be 
referred to as general intellectual ability; this is 
the factor that explains the largest percentage 
of the overall score variance.

decided to estimate a six-factor model. This solu-
tion, after applying Kaiser normalization, is pre-
sented below (Table 3):

The results presented indicate an acceptable 
model fi t (RMSEA=0.084, TFI=0.786), although 
the proportion of variance explained jointly by all 
factors is only moderately high (0.44). The poor fi t 
of the model to the personality variables is also 
apparent, with all but the agreeableness scale 
having very high unique values. This may be due 
in part to the high homogeneity of the sample 
across these indicators.

Of the remaining indicators, similarly poor 
match are presented by the number of correct re-
sponses in the COG s1 test (which was an expect-
ed result given the small range of this indicator; 
the response time on this test interacts well with 
the factors highlighted); the number of correct re-
sponses on the fi rst interval of the DT s5 test (rea-
son similar to the COG s1 test; the other DT s5 test 

Table 3.  Factor loadings for the set of indicators obtained in the tests for OLL (n=97).

Indicator Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Unique Value

CORSI memory span 0.98 0.04 -0.11 0.09 0.13 0.06 0.005

CORSI Number of accurate 0.84 0.16 -0.23 0.09 0.06 -0.02 0.197

COG Time of rejected -0.27 -0.2 0.91 -0.21 -0.08 -0.1 0.005

COG Time of accepted -0.29 -0.16 0.79 -0.25 -0.13 -0.03 0.188

COG Total rejected 0.11 0.07 0.02 -0.01 -0.3 -0.05 0.978

COG Total accepted 0.07 0.14 0.49 -0.05 -0.05 0.08 0.722

DT int1 Responses over time -0.08 -0.08 -0.06 0.28 -0.09 -0.12 0.881

DT int2 Responses over time 0.2 0.03 -0.16 0.93 -0.18 0.02 0.032

DT int3 Responses over time 0.11 0.08 -0.17 0.82 -0.17 0.02 0.247

DT int1 Number of errors 0.14 -0.11 -0.18 0.04 0.65 -0.03 0.504

DT int2 Number of errors 0.01 0.00 -0.03 -0.23 0.76 -0.03 0.368

DT int3 Number of errors 0.00 -0.05 -0.01 -0.24 0.91 -0.02 0.118

NEO-FFI Neuroticism -0.13 -0.01 0.07 0.09 -0.03 -0.32 0.867

NEO-FFI Extraversion -0.13 0.16 0.05 -0.11 0.08 0.18 0.906

NEO-FFI Openness -0.11 0.19 0.08 0.05 0.17 0.37 0.774

NEO-FFI Agreeableness -0.03 -0.11 0.11 -0.01 -0.06 0.86 0.236

NEO-FFI Conscientiousness 0.02 -0.18 -0.08 0.06 -0.04 0.46 0.746

APIS-P(R) Overall score 0.18 0.98 -0.02 0.01 -0.06 -0.01 0.005

APIS-P(R) Test 1 -0.02 0.54 0.04 -0.01 0.00 0.29 0.625

APIS-P(R) Test 2 0.23 0.53 0.08 -0.07 0.12 0.12 0.624

APIS-P(R) Test 3 -0.01 0.64 -0.04 0.01 -0.12 0.04 0.575

APIS-P(R) Test 4 0.18 0.52 -0.05 -0.18 -0.01 -0.13 0.645

APIS-P(R) Test 5 0.03 0.69 0.04 0.05 0.04 -0.03 0.517

APIS-P(R) Test 6 0.04 0.41 0.02 0.10 -0.09 -0.17 0.779

APIS-P(R) Test 7 0.23 0.35 -0.18 0.03 0.02 -0.07 0.789

APIS-P(R) Test 8 0.12 0.43 -0.01 -0.04 -0.03 -0.05 0.794

B19 Error time -0.24 -0.09 0.07 -0.22 -0.2 -0.1 0.830

B19 Number of errors -0.24 -0.18 0.06 -0.23 -0.13 -0.2 0.798

IVE Impulsivity 0.03 0.12 -0.03 0.00 0.09 -0.37 0.839

IVE Empathy -0.04 0.24 0.02 0.00 0.00 0.34 0.822

IVE Venturesomeness -0.05 0.25 -0.03 0.08 0.03 0.0 0.927
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candidates for LAW. This result is consistent with 
studies available in the literature that also indicate 
a signifi cant (relative to, for example, personality 
traits) contribution of cognitive and psychomotor 
abilities to the assessment of aviation personnel 
competency [19]. At the same time, most of the 
tests show developmental changes in this group 
in the area of response control (the eff ect size 
indicator for the Wilcoxon’s r diff erence above 
0.5) – this is particularly visible in the area of in-
dicators based on response time and refl ecting 
resistance to diffi  cult situations and performance 
in situations of prolonged fatigue. This is an over-
whelmingly positive result considering that psy-
chomotor control and coordination is an area un-
dergoing intensive training at a young age, which 
potentially could have made it diffi  cult to predict 
outcomes possible several years after the fi rst test. 
In contrast, visual-memory functions remain rela-
tively stable (Wilcoxon’s r equal to 0.36 or less).

 Slightly less consistency is evident in the area of 
personality traits, examined by self-report meth-
ods. Comparing the two measures reveals much 
more variation, with moderate stability appearing 
only within traits related to sociability and activity. 
This result is somewhat expected, as the personal-
ity profi le of OLL candidates – particularly within 
traits related to emotional maturity – is still form-
ing, making long-term predictions about the test 
subjects’ functioning much more diffi  cult. At the 
same time, it should also be noted that self-report 
methods in selection diagnosis have reduced ac-
curacy due to the tendency of some test subjects 
to overly positive self-presentation [7], which sec-
ondarily may have increased the error variance of 
the results obtained and, as a result, lead to lower 
stability coeffi  cients.

The least expected result is the low correlation 
of scores on tests involving visual-spatial abili-
ties. The test performed on LAW candidates cor-
relates moderately only with the test examining 
abstract-logical abilities, which is reasonable since 
PST scores, in addition to pure spatial abilities, are 
also dependent on the test subjects’ intellectual 
resources. However, the lack of convergent valid-
ity, as expressed by the low correlation with the 
APIS-P(R) subtests based on spatial abilities, may 
indicate either a mismatch between the construct 
and the measurement of other aspects of visual-
spatial abilities in the testing of OLL and LAW 
candidates, or large and irregular (i.e., dependent 
on unsystematic additional factors) developmen-
tal changes in the area of these abilities, making 
it impossible to realistically predict this type of 

 Factor 3 – based mainly on COG s1 test indica-
tors and to a small extent on CORSI s1 test indi-
cator, however, unlike factor 1 it does not cover 
the psychomotor area; it can be interpreted as 
visual processing speed (perceptual ability).

 Factor 4 – based inclusive on speed on the 
COG s1 test, number of correct and incorrect 
responses on the DT s5 test, and B19 test indi-
cators; it can be interpreted as psychomotor 
speed and coordination.

 Factor 5 – based solely on the number of er-
rors in the DT s5 test, is the least clear-cut for 
interpretation due to the generally poor per-
formance of these indicators. It can be cau-
tiously interpreted as impulsivity (poor re-
sponse control) at the motor level.

 Factor 6 – based on some indicators from 
the personality structure (mainly neuroticism, 
agreeableness, conscientiousness and empa-
thy) and the fi rst subtest from the APIS-P(R) 
battery can be interpreted as an indicator of 
emotional and social maturity.

Predictive validity of factors from factor 
analysis

The fi nal step in the analysis was to see how well 
the previously highlighted factors allow for predict-
ing whether, three years from the admission tests 
to OLL, a candidate was likely to pass the psycho-
logical examination for admission to LAW. Because 
the predicted variable had the zero-one form, a lo-
gistic regression model was used. The results of the 
analysis are presented below in (Table 4)

Table 4.  A logistic regression model predicting the 
positive result of admission test to LAW based 
on scores from the admission test to OLL 
(presented based on factors).

Predictor
Regression 

parameter
Standard error z p

Constant 1.208 0.271 4.454 < 0.001

Factor 1 0.225 0.252 0.893 0.372

Factor 2 0.589 0.273 2.158 0.031

Factor 3 0.23 0.256 0.897 0.370

Factor 4 0.487 0.250 1.945 0.052

Factor 5 -0.392 0.246 -1.592 0.111

Factor 6 0.391 0.256 1.527 0.127

DISCUSSION

The analysis presented above shows that the 
tests of cognitive and psychomotor ability used 
in admission tests to OLL allow us to predict with 
some confi dence the level of functioning of can-
didates at the end of high school, when testing 
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of training in the formation of cognitive abilities in 
professionally relevant areas [1]. 

CONCLUSION

The obtained results, although still based on 
a relatively small sample, allow us to draw prelimi-
nary conclusions regarding psychological testing 
of OLL candidates conducted at WIML. First, the 
design of the diagnostic battery appears adequate 
and well aligned with the battery of psychological 
tests designed for LAW candidates used with older 
adults. The only exceptions are tests used to meas-
ure visual-spatial ability. Second, despite the ap-
parent developmental changes (illustrated, among 
other things, by signifi cantly better scores in tests, 
which are repeated in identical form in both batter-
ies), the results obtained when testing candidates 
for OLL maintain a satisfactory stability (moderate 
correlations of results after as much as a three-year 
interval should be considered a very satisfactory 
result). Third, the greatest predictive power comes 
from general intellectual ability, which provides 
a base that enables the acquisition and consolida-
tion of other skills. Contrary to what was predicted, 
working memory and attention resources play 
a limited role (and at the same time are charac-
terized by a decent stability), while psychomotor 
performance has a visible predictive power, and at 
the same time is characterized by a strong devel-
opmental tendency (a large change in results after 
three years, with moderate stability).

competence at such a young age as middle school 
graduates.

In general, the entire battery of tests used in 
testing OLL candidates can be considered a reli-
able source of information about the expected 
results obtained during admission tests to LAW. 
The primary research question, however, was the 
extent to which this information allows for predic-
tion (several years in advance) of positive qualifi -
cation to military studies. The logistic regression 
model constructed in the analyses has limited 
predictive power, with a pseudo R2 (Tjur, 2009) of 
only 0.16. The primary signifi cant predictor is gen-
eral intellectual ability, which is understandable 
because not only is it an important (and relatively 
stable in measurement) component of the assess-
ment, but it also illustrates the ability to learn and 
acquire skills, which is an important prerequisite 
for preparation for LAW candidate testing. This 
result is consistent with reports available in the 
literature indicating an important role of general 
intellectual ability in military pilot selection [6,23]. 
The second most important indicator that was sig-
nifi cant at the level of statistical trend was found 
to be psychomotor speed and coordination. The 
other predictors did not reach the level of statis-
tical signifi cance. These results show that despite 
some reproducibility of the results from the fi rst 
and second tests, the most important factor to pre-
dict success in fl ight training qualifi cation is not the 
level of special abilities but the potential to learn 
and acquire skills, confi rming the signifi cant role 
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