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The increased complexity of aviation does not only 

make greater demands on pilots but also on aviati-

on psychological assessment systems used to select 

suitable pilot candidates. 

The Schuhfried company developed a computerized 

assessment system which made it market leader in 

the field of ability and personality assessment since 

several years. This computerized assessment system  

is called „Vienna Test System“ and is marked out 

by permanent development and scientific research 

to increase its effectiveness and validity for a wide 

range of civil and military aviation psychological  

applications.

A substantial core authority of the Schuhfried Com-

pany is located in the field of traffic psychological as-

sessment, whereby aviation psychological assessment 

represents its own main focus.

The schuhfried Company is proud to present a new 

and innovative aviation psychological test battery 

which is aimed at the objective and valid identification 

of suitable candidates for an aviation education. The 

high psychometric standard and practical utility of 

this test battery certainly sets new standards within 

the field of the aviation psychological assessment!

Dr. Gernot Schuhfried

Welcome
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Expert systems are computerized assessment systems developed to assist the diagnostician during the 

judgment formation process by providing necessary information based on empirical validation studies. 

The test battery AVIATION is at the core of the Expert System Aviation. It is optimized to the general needs of Civil 

and Military Aviation and contains tests for all relevant criteria, following the requirements of the JAR-FLC3. The 

individual tests are well proven according to the standards of modern psychological assessment and were developed 

at a high psychometric standard.

The main variables of the individual tests are reported both as raw scores and as percentile ranks in relation to the 

norm; they are also displayed in a diagrammatic profile. In addition, the test battery AVIATION calculates an overall 

score of the candidate’s suitability. 

AVIATION Test  Battery

Operational aptitudes

Logical reasoning

Mental arithmetic

Memory function

Concentration

Vigilance

Perceptual Speed

Perceptual Closure

Visualization

Spatial orientation

Psychomotor coordination

Choice reaction time

Decision Making

Multi-Task Ability

INSBAT: Figural-inductive Reasoning

INSBAT: Numerical-inductive Reasoning

INSBAT: Computational Estimation

INSBAT: Arithmetical Competence

INSBAT: Visual Short-term Memory Test

COG: Cognitrone

SIGNAL: Signal Detection Test

VIGIL: Vigilance

ATAVT: Adaptive Tachistoscopic Traffic Perception Test

GESTA: Gestalt Perception Test

INSBAT: Visualisation

PST: Pilot’s Spatial Test

SMK: Sensomotor Coordination

DT: Determination Test

INSBAT: Inspection Time

INSBAT: Decision Quality and Speed

SIMKAP: Simultaneous Capacity / Multi-Tasking

15 mins.

15 mins.

13 mins.

8 mins.

9 mins.

10 mins.

15 mins.

30 mins.

10 mins.

15 mins.

15 mins.

15 mins.

10 mins.

10 mins.

5 mins.

10 mins.

15 mins.

0.70a

0.70a

0.70a

0.70a

0.70a

0.95 

0.85

0.95 

0.80a

0.94

0.82

0.74

0.90

0.98

0.94

0.96

0.94

Test Test durationReliability

a Target reliability of an adaptive test: The test ends when this level of reliability for the respondent’s test result 
 has been achieved.

Achievement tests of the Aviation Expert System and their measurement range in accordance with JAR-FCL3.

Test battery
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Personality scales of the Aviation Expert System and their measurement range in accordance with JAR-FCL3

Dimension assessed	

Need for achievement

Vitality

Sociability

Mobility

Acceptance of responsibility

Risk-taking

Dominance / Assertiveness

Empathy

Aggression

Emotional stability

Readiness to bear privations

Flexibility

Ambition

Hypochondria

Sociability

Activity

Irresponsibility

Risk-Taking

Impulsiveness

Assertiveness

Manipulativeness

Aggression

Anxiety

Unhappiness

Dogmatic

30 mins.

Eysenck Personality Profiler 6 Test duration

These tests can be combined into individual test batteries designed to suit your specific needs.

Test battery 
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The input devices of the Expert System AVIATION have been developed in view to ergonomics and user 
friendliness. Thus persons who are not accustomed to the use of computers are not disadvantaged.

The test battery AVIATION requires the Universal Response Panel as well as the Digital Foot Pedals 
and the Analog Foot Pedals.

Universal Response Panel 

n	  Seven colored buttons
n	  Ten numbered buttons
n	  One sensor button
n	  Two analog joysticks
n	  Loud speakers or head phones 
n	  USB - interface

Input devices
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Digital Foot Pedals 

 
n	The Digital Foot Pedals are connected to the 	

	U niversal Response Panel 

n	The Digital Foot Pedals are used like a switch

Analog Foot Pedals

 
n	The Digital Foot Pedals are connected to the

	U niversal Response Panel

n	The Analog Foot Pedals are necessary for the 

	 Sensomotor Coordination Test (SMK) 

Input devices
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Test  admin is t rat ion

The comprehensible and clearly developed test admin-

istrator interface and client data administration pro-

vide for a pleasant and comfortable application. 

In a first step the client’s social data (e.g. name, age, 

gender etc.) are entered. Furthermore, the client’s 

native language can be selected during the input of 

Test administration

the social data from a list - the individual test proce-

dures are then accomplished in this language.

The list of different languages available for the 

administration of the test battery is continuously 

expanded. 
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Each tests is started with a standardized instruc-

tion. This is done automatically on screen via the 

test system and the test administrator is usually not 

required.

After the instruction an practice phase follows, in 

which the client is familiarized with the test and 

the understanding of tasks is ensured. The instruc-

tions and practice exercises are frequently linked 

and constructed according to the principle of 

programmed learning.

After instruction and practice phase the client starts 

to work on the individual test items. This procedure 

ensures highest objectivity of execution.

At the end of the assessment process the test results 

are stored in a data base and can be printed out in 

clear form and/or processed electronically.

Inst ruct ion Test  phase

Pract ice  phase

Example.: Instruktion COG

Test administration
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Result presentation

The evaluation of the test battery AVIATION is done automatically. The test results are presented uniformly both in 

tabular form and as a test profile.

The raw scores and corresponding percentile ranks of main variables of the individual tests used in the test  battery  

AVIATION  are  reported  in  the result tables. The  norm  value  comparisons  used  to calculate the percentile ranks 

always refer to the representative norm sample. The coloured profile enables this information to be taken in at a 

glance. The normal range is shaded grey so that deviations are immediately visible.
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The Expert System Aviation incorporates a previously prepared requirements profile for ability and personality 

dimensions. The profile is used in combination with the test scores to calculate an overall score of the candidate’s 

suitability. Candidates with an overall score <750 ‰ will probably be unable to compensate for their weak-

nesses through strengths in other areas; they should be classified as “unsuitable”. You can of course further 

refine your requirements profiles at any time you choose.

Those candidates who have not been excluded in the previous selection steps are ranked in order of their likelihood 

of suitability. This ranking list enables the required number of candidates to be taken forward to the next 

stage of pilot selection.

The results of the Expert System Traffic can be printed 

out at any time. 

With a single mouse click the results can be exported 

directly into a wordprocessor such as Word and edited 

there.

The results can be saved on the clipboard and copied 

from there into other documents.
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If a big number of respondents are to be tested it 

is recommended to set up a VTS network. This con-

sists of an administrator work place and an almost 

unlimited number of client workstations. The test 

administrator work place serves as central unit for 

storing the client data, preparing the test battery 

and displaying the test scores.

Storing the data on a central computer makes 

administration, processing and saving of data com-

fortable and simple.

The results from all the workstations can be prin-

ted on a common printer. For networks consisting 

of more than 15 client workstations a file server 

should be installed in addition to the test administ-

rator workstation. The client workstations are com-

pletely independent of each other allowing clients 

to work on all the workstations simultaneously. 

Thanks to the independence of the workstations 

each client can work on his test place at his indivi-

dual pace of work.

A special function (AutoTest) allows to prepare test 

sequences for different clients in advance. At the 

start of the assessment each of the respondents 

logs on with a specific code on any workstation 

where the test battery is to be presented. The 

administrative tasks for the test administrator are 

kept at a minimum.

Test administrator Server

Client workstations

Test System Network - Experten System Aviation

Test System Network
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To enable the respondent database to be adapted to 

individual requirements, the number of input fields 

can be changed in order to define the database 

template. Apart from the standard fields of name, 

first name, date of birth, gender, educational level, 

scoring code and language, all fields can be changed 

and re-defined.

Defining the respondent database

Via suitable interfaces respondent data and test results 

can at the touch of a button be exported into the 

customer’s own respondent administration programs.

All data can be exported into commonly used statistical 

programs (e.g. Excel and SPSS) for further statistical 

processing. An ASCII file can also be produced. If 

necessary the data can be exported in anonymized 

form.

Export ing  data

The Expert System Aviation includes context-sensitive 

help. Information on all aspects of the system will 

be found here, from installation and use of the test 

battery to “hints and tips” and literature references. 

Manuals for all the tests are available in digital form.

Help  funct ion

According to ISO 13485:2000 the functional correct-

ness of the testing equipment should be checked 

periodically. A special easy-to-use self-test program 

is available for this purpose. The result of this test 

is displayed on the screen and can be printed out 

to provide documentary evidence of the equipment 

test.

Check ing  o f  test  dev ices

Personal data are stored in the database in encrypted 

form.

Access can be authorised at different levels and 

is controlled by three passwords. Only authorised 

persons can change the system settings or access 

personal data.

Data  protect ion
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Like all standardized computer tests, the Expert 

System Aviation’s test procedures offer a maximum 

of test administrator independence, as well as secu-

Object iv i ty

In the test procedures for the assessment of opera-

tional aptitudes measuring accuracies between 0.70 

and 0.99 were determined. In the test procedures 

for the assessment of personality factors measuring 

accuracies between 0.60 and 0.97 are found. The 

Re l iab i l i ty

The Expert System Aviation’s tests are economic 

regarding the test administrator time, since instruc-

tion and evaluation times for the test administra-

tor are annulled. Beyond that the Expert System 

Economy

„A test is then useful, if it measures a personality 

trait and for its investigation exists a practical need.“ 

(Lienert & Raatz, 1994, p.19) The practical need for the 

available test procedures results from the recom-

Usefu lness

rity against miscalculation and unambiguousness of 

interpretation (see Kubinger, 1996).

indices of Expert System Aviation’s individual test 

procedures can be found in the chapter description of 

the tests. Therefore the measuring accuracy is to be 

consider as high.

Aviation offers the possibility for the execution of 

staged testing with the help of a networked system, 

whereby the diagnostic process can be arranged 

more economic as well.

mendations of the JAR-FCL3 about the dimensions 

which can be described in the context of aviation 

psychological assessment. Thus a high usefulness can 

be certified to the Expert System Aviation.

General Quality Criteria

of the Test Battery
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This refers to the extent by which a test battery or 

an individual test, relative to the diagnostic benefit 

resulting from the application, is easy on the tested 

person (Kubinger, 1996). The control criterion of 

Reasonab leness

It is maintained again and again that the computer 

represents an additional stress factor in the test 

situation and that persons with little computer 

experience would be disadvantaged. In this context 

however Klinck (2002) could recently prove that with 

adequate implementation of the test procedures no 

disadvantage of persons with little computer experi-

ence takes place. In addition the Expert System 

Aviation offers a special input hardware, with whose 

Fa i rness

According to Kubinger (1995) a test fulfils the control 

criterion of standardisation, if the following condi-

tions are satisfied: The standards did not become 

outdated and the populations for whom the standards 

Standard isat ion

reasonableness is fulfilled, since only those test 

procedures are presented, which are necessary 

for a valid evaluation of the suitability of the pilot 

candidates.

assistance age and education-related problems in 

handling computers are overcome.

A further point speaking for the Expert System 

Aviation’s higher test fairness is the type of the 

instruction presentation. The test instructions and 

exercise phases of the individual test procedures 

were arranged in such a way that the test is given 

only if the task of test was understood.

apply are defined. With the Expert System Aviation’s 

test procedures a comparison with age-independent, 

population-representative standards, based on census 

results from Germany and Austrian, is carried out.

General Quality Criteria

 of the Test Battery
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The Expert System AVIATION was validated in two inde-

pendent studies. In both studies the aptitude as- ses-

sment is done on the basis of a global evaluation of 

the candidate’s performance in a standardized flight 

simulator, which is to be predicted as a result of the 

test battery AVIATION.  

In study 1 altogether 99 male pilot applicants with an 

average age of 20.4 years and a standard deviation of 

1.85 years participated. The data were collected in the 

context of a validation study in co-operation with a Eu-

ropean military air-force.

The evaluation of the suitability took place via a global 

evaluation by means of the performance of the per-

son in a standardized flight simulator. On the basis of 

their overall evaluation the clients were divided into a 

group with positive respectively negative evaluation. 

Al- together 54 per cent of the sample received a posi-

tive evaluation of their performance in the standard-

ized flight simulator.

Val id i ty  o f  the  Expert  System Av iat ion

In the second study altogether 81 male and 1 female pi-

lot applicants with an average age of 26.9 years and a 

standard deviation of 4.7 years participated. The data 

of study 2 were collected in co-operation with a Euro-

pean civilian air line. The evaluation of the suitability 

took place likewise on the basis of a global evaluation 

by means of the person’s achievement in a standard- 

ized flight simulator. Altogether 46 per cent of the 

persons in study 2 received a positive evaluation of 

their performance in the standardized flight simulator. 

Furthermore, all pilot applicants, with a positive global 

evaluation of their flight simulator performance suc- 

cessfully completed a subsequent aviation education.

Validation
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Based  on  their  test  results  in  the  test  battery 

AVIATION  approximately  90  per  cent  of  the  appli- 

cants can be judged correctly with regard to their 

performance  in  the  standardized  flight  simulator. 

This corresponds to a validity coefficient of R=0.79. 

The sensitivity is about 94 per cent, while specificity 

amounts to 85 per cent.

On the x-axis in figure 1 the probability of a positive 

evaluation  of  the  performance  in  the  standardized 

flight simulator based on the applicants tests results is 

presented. The y-axis shows the relative frequency of 

the applicants evaluated positively respectively nega- 

tively in the standardized flight simulator. Applicants 

Study 1:
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Figure 1:  Distribution of the sample on the classification probabilities in the jack-knife validation.

The statistical model which lead to a validity of 

R=0.79 (90% correct classifications) consisted of the 

tests INSBAT, DT and SMK. The relative relevance of 

each test for the outcome of the test battery is listed 

in the table.

INSBAT: Figural-Inductive reasoning	 18 %
INSBAT: Visualization	 13 %
INSBAT: Visual Short-term Memory	 23 %
DT: Determination Test	 31 %
SMK: Sensomotor coordination	 15 %

with positive global evaluation (yellow bars) respec- 

tively  negative  global  evaluation  (blue  bars)  are 

displayed  separately  regarding  their  performance 

in the standardized flight simulator. The blue bar at 

0.00 – 0.10 thus represents applicants, who received 

a negative global evaluation of their performance in 

the standardized flight simulator and were classified 

as successful candidates based on their test results 

with a classification probability between zero to ten 

percent. The yellow bar at 0.91 – 1.00 on the other 

hand represents candidates with a positive global 

evalu- ation in the flight simulator, who were clas-

sified as successful candidates based on their test 

results with a classification probability >.90.

test	 relative relevance
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Validation
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In study 2 approximately 94 per cent of the applicants 

can be judged correctly regarding their performance 

in the standardized flight simulator based on their 

test results in the test battery AVIATION. This corre- 

sponds to a validity coefficient of R=0.90. The sensi- 

tivity is about 100 per cent, while specificity amounts 

to 90 per cent.

On the x-axis in illustration 2 the probability of a 

positive evaluation of the performance in the stand- 

ardized flight simulator is presented according to the 

available test results. The y-axis shows the relative 

frequency of the persons evaluated positively respec- 

tively negatively in the standardized flight simulator. 

Study 2:

Figure 2:  Distribution of the sample on the classification probabilities in the jack-knife validation

The statistical model which lead to a validity of 

R=0.90 (94% correct classifications) consisted of 

the tests COG, SIGNAL, VIGIL and ATAVT. The relative 

relevance of each test for the outcome of the test 

battery is listed in the table.

COG: Cognitrone	 31 %
SIGNAL: Signal Detection	 16 %
VIGIL: Vigilance	 25 %
ATAVT: Adaptive Tachistoscopic Traffic
            Perception Test		

28 %

Persons with positive total evaluation (yellow bars) 

respectively negative total evaluation (blue bars) are 

displayed  separately  regarding  their  performance in 

the standardized flight simulator. The blue bar at

0.00 – 0.10 thus represents applicants, who received 

a negative global evaluation of their performance in 

the standardized flight simulator and were classified 

as successful candidates based on their test results 

with a classification probability between zero to ten 

percent. The yellow bar at 0.91 – 1.00 on the other 

hand represents candidates with a positive global 

evaluation in the flight simulator, who were classi- fied 

as successful candidates based on their test re- sults 

with a classification probability >.90.

test	 relative relevance
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Log ica l  Reason ing

The ability to detect rules and to apply them.

The items resemble classical matrices, but they are based 

on explicit construction rationale. 300 items were created 

on the basis of these rules and they were evaluated with 

a large sample of people in extensive international stud-

ies. Probabilistic characteristic values were estimated for 

the items. Due to the adaptive test presentation, an opti-

mal compromise between test reliability and economy is 

achieved. The presentation of just about 15 items yields the 

desired test accuracy. In addition, the test adapts to the 

motivational situation of the respondent in order to meet 

the best individual level of challenge, thus keeping test tak-

ing motivation high. Item selection is adaptive out of a pool 

of 300. It is not possible to omit an item or to return to a 

previous one. The 9 answer options are designed to reduce 

the probability of a respondent to guess results. The reli-

ability of the test according to Cronbach’s Alpha is 0.82. 

As a part of a test battery, that could correctly pre-

dict success in a flight simulator in 90% of the cases 

(corresponding to a validity coefficient of R=0.79), 

INSBAT: Figural-Inductive Reasoning contributed a 

relative relevance of 18% to the model.

INSBAT:  Subtest  F igura l - Induct ive  Reason ing

According to Holzman, Pellegrino & Glaser (1983) and 

Vergust, Maris & DeBoeck (2002) number series tasks 

measure inductive reasoning, which is considered a 

sub-dimension of the secondary stratum factor “fluid 

intelligence” in the framework of the modified gf-gc 

theory (Horn, 1989; 1991; Horn & Noll, 1997).

The respondent is presented with several number series 

and has to induce the logical relationship between the 

numbers in each number series in order to complete it. 

The test uses a free entry format. It is not possible to cor-

rect previously completed items or to skip items. The reli-

ability of the test according to Cronbach’s Alpha is 0.80.

INSBAT:  Subtest  Numer ica l  Induct ive  Reason ing

Achievement tests
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Menta l  Ar i thmet ic

The ability to mentally operate with numbers and to solve simple and more complex computational problems.

According to Greeno (1991) and Rubenstein (1985) 

computational estimation tasks measure number 

sense, which is considered a sub-dimension of the 

secondary stratum factor “quantitative thinking” in 

the framework of the modified gf-gc theory (Horn, 

1989; 1991; Horn & Noll, 1997).

The respondent has to estimate the results of sev-

eral arithmetic problems and select the answer al-

ternative which is closest to the actual result. It is 

not possible to correct previously completed items 

or to skip items. The reliability of the test according 

to Cronbach’s Alpha is 0.73.

INSBAT:  Subtest  Computat iona l  Est imat ion

The Base for the test Arithmetic Competency is the 

construct of the ability to calculate, which is con-

sidered a sub-dimension of the secondary stratum 

factor “quantitative thinking” in the framework of 

the modified gf-gc theory (Horn, 1989; 1991; Horn & 

Noll, 1997).

The respondent has to complete a sequence of 

arithmetic operations under time constraint. The 

test uses a free entry format. It is not possible to 

correct previously completed items or to skip items. 

The reliability of the test according to Cronbach’s 

Alpha is 0.78.

INSBAT:  Subtest  Ar i thmet ic  Competence

Description of the Tests
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Memory  Funct ion

The ability to memorize and retrieve from memory visually and/or verbally coded information. 

The tasks that were created on the basis of an explicit 

rationale construction to assess visual memory per-

formance, which is especially relevant as a partial as-

pect of orientation: the build-up of the so-called mem-

ory point knowledge. The presentation of just about 

15 items yields the desired test accuracy. In addition, 

the test adapts to the motivational situation of the re-

spondent in order to meet the best individual level of 

challenge, thus keeping test taking motivation high.

The item selection is adaptive out of a pool of 127. It is 

not possible to omit an item or to return to a previous 

one.  A map of a city is presented to the respondent, on 

which typical locations are marked by content-coded 

symbols. The task of the respondents is to remember 

the location of the symbols. The reliability of the test 

according to Cronbach’s Alpha is 0.70. 

INSBAT:  Subtest  V isua l  Short  Memory  Test

As a part of a test battery, that could correctly pre-

dict success in a flight simulator in 90% of the cases 

(corresponding to a validity coefficient of R=0.79), 

INSBAT: Visual Short-Term Memory contributed a 

relative relevance of 23% to the model.

Description of the Tests

Concentrat ion

The ability to direct attention for a long time to a task in order to attain a stable performance.

Cognitrone is based on the Reulecke‘s theoretical model, 

which sees concentration as a state that is essentially de-

scribed by three variables: Energy, Function and Precision.

The tasks consist of comparing an abstract figure to a 

given model and assess its equality. After the answer was 

entered, the next item follows automatically. Correcting or 

skipping an item, or going back to a previous one, is not 

possible.  The reliability (Cronbach’s Alpha) of the variable 

‘sum correct reactions’ is 0.86. As a part of a test battery, 

that could correctly predict success in a flight simulator in 

94% of the cases (corresponding to a validity coefficient 

COG:  Cogn i t rone

of R=0.90), Cognitrone contributed a relative relevance of 

31% to the model.
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SIGNAL is based on the Signal detection theory (by 

Green and Swets, 1966) which describes the perception 

of weak signals on a constantly changing background.  

The entire screen is covered with dots, some of which 

randomly disappear while other new ones appear. The 

respondent is required to detect the critical stimulus 

constellation, that is, whenever four dots form a square. 

An internal consistency (Cronbach’s Alpha) of 0.85 for 

the variable ‘Number correct and delayed’ was found. 

As a part of a test battery, that could correctly predict 

success in a flight simulator in 94% of the cases (cor-

responding to a validity coefficient of R=0.90), SIGNAL 

contributed a relative relevance of 16% to the model.

SIGNAL:  S igna l  Detect ion

Description of the Tests

Vig i lance

The ability to maintain a state of readiness for a long time, in order to detect and respond to certain 

specified infrequently occurring events.

The demands on vigilance are determined by the following 

factors: During a longer testing time, the respondent is re-

quired to show continuous attention. The relevant signals 

appear randomly and do not automatically attract attention. 

This requires a relatively low intensity of stimulus presen-

tation and a low frequency of critical incidents. According 

to the neurophysiological activation theory, the cortex is 

insufficiently stimulated by the increasing reticular acti-

vation system (ARAS) due to a lack of stimuli. Generally, a 

maximum of 60 critical stimuli per hour are suggested. The 

drop in performance during vigilance experiments is due 

to the decrease in the activation level of the respondent 

accompanied by the growing reaction latency. A brightly 

flashing dot moves along a circular path, moving forward 

one field at a time. Occasionally a field is skipped and the 

respondent has to react by pressing a button.  

VIGIL :  V ig i l ance

An internal consistency (Cronbach’s Alpha) of 0.86 for the 

variable ‘Number of correct’ and of 0.77 for the variable 

‘Number of incorrect’ was found. As a part of a test battery, 

that could correctly predict success in a flight simulator in 

94% of the cases (corresponding to a validity coefficient of 

R=0.90), Vigilance contributed a relative relevance of 25% 

to the model.
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Perceptua l  Speed

The ability to perceive information quickly and accurately, simple as well as complex material.

The test  assesses  visual  perception  and  percep- 

tive speed in tasks where pictures of simple as well 

as more complex traffic situations are presented 

for a very short moment. The test is constructed 

and evaluated according to the Rasch-model. The 

respondent is confronted with about 20 images for 

the duration of one second each. After each image 

the respondent is asked to indicate in a list of five 

dif- ferent options, what s/he has seen in the pic-

ture. For each respondent an internal consistency 

(Cronbach’s Alpha) of r=0.8 can be ensured.

ATAVT Adapt ive  Tach is toscop ic  Tra f f i c  Percept ion  Test 

Perceptua l  C losure

The ability to recognize incomplete forms, i.e. to form “Gestalts” from surrounding patterns.

The GESTA was developed on the basis of the hierar-

chic model perception and therefore assesses the abil-

ity of disassembling and assembling structures. GESTA 

is constructed according to modern test theory and 

assesses the cognitive construct of field dependence 

one-dimensionally.

The task is to identify a pre-defined shape in a complex 

pattern and to mark its corners. The respondent has 

20 seconds per item to find the solution. An item is 

considered as solved as soon as the shape was drawn 

correctly within the preset time limit. An internal con-

sistency (Cronbach’s Alpha) of 0.92 for the variable 

‘Number of correct’ was found.

GESTA:  Gesta l t  Percept ion  Test 
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Description of the Tests

Spat ia l  o r ientat ion

The ability to rotate mental images about one or more of the three spatial axis and of switching from an 

egocentric to an allocentric reference frame.

The test focuses on two skill components: firstly, on 

the skill of rotating mental images about one or more 

of the three spatial axis (mental rotation), and sec-

ondly, on the ability of switching from an egocentric 

to an allocentric reference frame. A homogenization 

of the item pool according to the Rasch model guar-

antees that subjects cannot apply any other solution 

technique than that required and thereby utilize 

other skills. 

For the ability parameter variable the internal con-

sistency (Cronbach’s Alpha) is r=0.74. The validity of 

PST was investigated with regard to several criteria 

PST:  P i lo t ’ s  Spat ia l  Test 

relevant in aviation psychology. Validity with respect 

to an external criterion (orientation, established on an 

instrument flight simulator) is R=0.56, with respect to 

an internal criterion (Eliot Price Spatial Test) r=0.64.

Visua l i zat ion

The ability to construct an appropriate mental image of two or three-dimensional spatial patterns and to manipu-

late or to transform these images into other visual arrangements.

The validity and unidimensionality (Rasch-homogenity) 

of the test Visualization have been confirmed in many 

empirical studies. This means that the same latent abil-

ity dimension is assessed in all respondents. The test 

task is to mentally rotate patterned cubes in order to 

verify which one corresponds to a visual sample stimu-

lus. It is not possible to omit an item or to return to a 

previous one. The 8 answer options are designed to re-

duce the likelihood of a respondent to guess results. An 

internal consistency (Cronbach’s Alpha) of 0.91 for the 

variable ‘Spatial perception’ was found. As a part of a 

test battery, that could correctly predict success in a 

INSBAT VISUALIZATION

flight simulator in 90% of the cases (corresponding to 

a validity coefficient of R=0.79), the test Visualization 

contributed a relative relevance of 13% to the model.
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Psychomotor  co-ord inat ion

Psychomotor co-ordination can be defined as the capability to co-ordinate the movement of arms, hands 

and feet in response to visual stimuli.

Movements are controlled through the use of sensor 

information coming from current activities. The neces-

sary time to coordinate one’s movements is essentially 

determined by the received and processed feedback in-

formation. Two completely separate constructs are as-

sessed: the “Anticipative coordination ability“ and the  

“Reactive coordination ability“. The respondent’s task 

is to correctly place the segment in two linear and one 

rotational axis and keep it in position. The test lasts 10 

minutes. An internal consistency (Cronbach’s Alpha) of 

0.95 for the variable ‘Time in ideal reange’ was found. 

As a part of a test battery, that could correctly predict 

SMK:  Sensomotor  Coord inat ion 

success in a flight simulator in 90% of the cases (cor-

responding to a validity coefficient of R=0.79), SMK con-

tributed a relative relevance of 15% to the model.

Cho ice  React ion  T ime

The test assesses reactive stress tolerance and reac-

tion speed in multiple-stimulus-response situations. 

The DT requires the cognitive sub-skills of discrimina-

tion of colors and acoustic signals, memorization of 

relevant characteristics of stimulus configurations 

and response buttons as well as the assignment rules. 

The respondent is presented with visual or acoustic 

stimuli and reacts by pressing the appropriate buttons 

on the panel or stepping on the correct foot pedal. The 

test duration ranges from 6 – 15 minutes depending on 

the selected form. An internal consistency (Cronbach’s 

Alpha) of 0.99 for the variable ‘Correct’ was found.  As 

a part of a test battery, that could correctly predict 

DT:  Determinat ion  Test

success in a flight simulator in 90% of the cases (cor-

responding to a validity coefficient of R=0.79), the De-

termination Test contributed a relative relevance of 

31% to the model.

Choice reaction time can be defined as the interval between the onset of a stimulus (taken from a set of 

different stimuli) and the subjects correct response.
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Description of the Tests

The capability to properly choose responses in complex situations where several reactions are possible. 

The operationalization of decision quality is based on the 

application of the signal detection theory. Based on the 

correctness and reaction times to visual discrimination 

tasks a measure of decision efficiency (efficient – inef-

ficient), which is independent of working style, is deter-

mined by separating ability and working style (Häusler, 

2004).  At the same time, decision style (impulsive – reflex-

ive), which is independent of ability, is being measured. 

After measuring the baseline inspection time (Vickers, 

1970) for extremely simple length differentiation tasks, 

the respondent is confronted with more complex, am-

biguous visual discrimination tasks. 

INSBAT: Subtest Decision Quality and Speed

The challenge is to solve the tasks as quickly and cor-

rectly as possible. The reliability (Cronbach’s Alpha) of 

the variable ‘decision quality’ is 0.90.

Inspect ion  t ime  and  Dec is ion  Mak ing

Inspection time is the base line reaction time on simple dual-choice stimulus material

This test follows the Inspection time (IT) paradigm 

(Vickers, 1970). Two stimuli are presented to the test 

person, which are either the same or unequal. Vickers 

presumes an intermittent process of the acquisition 

of information, which aims at a finding a decision. 

The regularities described here were examined and 

confirmed for a multiplicity of discrimination tasks 

and sensorial modalities. Likewise there are numer-

ous indications of a medium strong negative correla-

tion between general intelligence and the response 

times in inspection time testing. Correlations with 

verbal intelligence of r=-0.38 and with action intelli-

INSBAT: Subtest Inspection Time

gence of r=-0.74 (Nettlebeck, 1987) are reported. This 

test reaches a reliability (according to Cronbach) of 

a=0.94.
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Mult i -Task  Ab i l i ty

Multiple task abilities (time-sharing abilities) can be defined as abilities which are needed in situations 

where at least two independent tasks have to be performed simultaneously. 

Operationally SIMKAP is based on the definition of Simul-

taneous Capacity and Stress Tolerance. Simultaneous Ca-

pacity is defined as the performance achieved when simul-

taneously dealing with routine tasks and tasks demanding 

cognitive performances (problem solving). Stress Toler-

ance is defined as the extent to which performance differs 

when dealing with corresponding routine tasks under nor-

mal (baseline) and stress conditions. The task is to identify 

and mark critical items as fast and accurately as possible 

while simple problem solving is required. The reliability 

coefficients regarding the total performance for ‘Simulta-

neous capacity’ and ‘Stress tolerance’ vary between 0.94 

and 0.97 and between 0.89 and 0.91 respectively.

 S IMKAP:  S imu l taneous  Capac i ty/Mul t i -Task ing 
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The personality factors which are important for 

the psychological evaluation of pilot applicants 

or license holders are presented below: Work ori-

entation, social capabilities, and stress coping 

have to be considered, particularly in respect to 

crew resource management and crew co-ordina-

tion. Most of these traits are well known and can 

be measured by conventional questionnaires. The 

Personality factors

concept behind this trait-oriented assessment is 

that relatively stable dispositions are influencing 

behavior under various conditions in a typical way.

All personality factors are assessed by using 

suitable subtests of the comprehensive person-

ality structure inventory Eysenck-Personality-

Profiler-V6 (EPP6). 

EPP6:  Eysenck-Persona l i ty-Prof i l e r -V6 

EPP6 is a multi-dimensional questionnaire based on 

Eysenck’s personality theory. Due to the model‘s wide 

range of scales there is a set of three secondary stratum 

factors, namely Extraversion, Emotionality (Neuroticism) 

and Adventure (Psychoticism). For a more detailed view 

seven sub-scales for each of the factors exist. Further-

more, the questionnaire was expanded with an open-

ness scale in order to detect faking attempts. 

After a general instruction the test items are present-

ed. The respondent enters his/her answers in a multi-

ple choice answer format (yes / no / can’t decide).  It 

is possible to return to previous items and change the 

response. 

The internal consistencies (Cronbach’s Alpha) for the 

subscales vary between 0.61 and 0.84.

Description of the Tests
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The Expert System Aviation currently is available in German, English and Czech. Contact us or one of our 
representatives if you should be interested in a conversion in another language. We constantly translate 
into different languages and extend our range of products.

The individual tests are available in the following languages:

As at: March 2009

Arabic

Bulgarian	

Chinese

Croatian

Czech

Dutch 

English

Finnish

French

German

Greek

Hindi

Hungarian	

Italian

Polish

Portuguese	

Romanian	

Russian

Serbien

Slovakian	

Spanish

Swedish

Turkish
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We take the concept of customer service literally. This is why we provide the best possible support 
in all areas:

•	 Expert consulting

	 A team of experienced experts gladly is at your 

	 disposal for technical questions at any time.

•	 Product information

	 The Schuhfried Company offers training for the  

	 Expert System Aviation.  

	 Our consultants gladly inform you about all our

	  products.

•	 Support

	 Please contact our Help-desk with questions 

	 regarding soft- or hardware.

Austria:

SCHUHFRIED GmbH, Mödling

 Phone +43 2236 42315 

info@schuhfried.at

www.schuhfried.at

www.schuhfried.at

Some good  reasons  for  our  market  l eadersh ip

The  SCHUHFRIED Company is the global market leader in computerized test systems.

Quality without a compromise

First hand psychological research, production and 

development of hard- and software.

Comfort for clients and users  

Benefit of ergonomically optimized input devices and 

the accustomed Windows user interface.

Assured of a dependable future 

The products are structured in a modular fashion and 

are expandable in a flexible way. The continuous further 

development is guaranteed.  

Quality assurance

Extensive standardisation and validation studies are 

carried out in our own research laboratory. Finished 

products are thoroughly tested there before they are 

released.   

Quality according to the most rigorous criteria 

We are certified according to the ISO 9001 quality norm. 

All our products comply with the strict European medi-

cal product law and bear the CE mark. 

Customer Service, 

Consulting, Help-desk
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technical data

n	 Pentium- or compatible CPU (e.g. Celeron, Athlon, Duron) starting at 1 GHz
n	 A minimum of 256 MB RAM
n	 Display adapter with 24 or 32 bit color depth (16 millions colours)
n	 CD or DVD drive, hard disk, mouse, keyboard 
n	 A USB – port (in case there are not enough USB-ports available a USB-hub with external power 

	 supply needs to be used)
n	 Network adapter (for networked Test Systems)
n	 Windows 2000/XP/2003/Vista (Windows NT4 on request) 
n	 Internet-Explorer 5.5 or higher

System requ i rements 

n	 CRT monitor (15“ to 19“) with a frame rate of at least 75 Hz or
n	 LCD flat-panel monitor  (15“ to 19“) with a maximum of 16 msec. reaction time

	 Monitor 

n	 Any standard laser or ink-jet printer 

	 Printer

Universal Response Panel
n	 Seven colored buttons
n	 Ten numbered buttons
n	 One sensor button
n	 Two analog joysticks
n	 Two control knobs
n	 Foot pedals
n	 USB Interface

Power-supply via USB-port, max. 500mA.

Length x width x hight = 495 x 230 x 50 mm

Weight: 1.8 kg

Techn ica l  data 

	 PC or laptop

February 2009
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Quality management 

Since the SCHUHFRIED Company is certified according to EN ISO 13485:2000 it is guaranteed that the un-

derlying quality management system is adhered to. Products of the SCHUHFRIED Company are developed 

and produced in accordance with the requirements of the European Union gui- deline 93/42/EWG. They 

correspond to the medicine product law (Medizinproduktegesetz) and therefore bear the CE mark.

Thus it is confirmed that both the safety-relevant regulations and EMC-guidelines (electromagnetic com-

patibility) for medical electrical devices (EN60601), bio compatibility guidelines (EN30993) and further 

product specific regulations are kept.
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The Schuhfried Company was awarded the right to bear the Austrian Coat of Arms.

To qualify you need to have: •	 Excellent liquidity

•	 Innovative products

•	 High rate of research and development

•	 Continuous advancement of the business

•	 High export quotas

•	 Quality management system

Less than 0,5% of Austria’s businesses have been awarded the right to bear the Austrian Coat of Arms! 
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Ministry for National Defence
Department: Aviation psychology

Contact:
Christian Langer
Brünnerstrasse 238
1216 Vienna
Phone: 0043-1-5200-55420
Fax: 0043-1-5200-17564
Mail: hpa.hpd@bmlv.gv.at
15 Vienna Test System units

AUSTRIA

Finish Defence Forces
Department: Education Development Centre, Re-
search Section

Contact:
Mr. Lauri Oksama
Rantatie 66
04310 Tuusula
Phone: 00358-9-181-62747
Mail: lauri.oksama@pvkk.inet.fi
21 Vienna Test System units

FINLAND

Swiss Aviation Training Ltd.
Department: ZRHSAT / Assessment Centre

Contact:
Mr. Beat Benninger
Zürich – Airport
Phone: 0041-1-5645762
Mail: beat.benninger@swiss.com
12 Vienna Test System units

SWITZERLAND

Dutch Air Force
Department: Centrum voor Mens en Luchtvaart

Contact:
de heev H.v.d. Donk
Kampweg 3
3769 ZG Soesterberg
Phone: 0031-346-334384
Mail: h.vd.donk@cmlhlu.nl
20 Vienna Test System units 

NETHERLANDS

We have nowadays 21 systems and they are used fre-

quently in different civilian and military aviation selection 

procedures (pilot and air traffic control operators) in 

Finland. Originally, we become interested in VTS because 

we were looking for a user-friendly computerized testing 

system which includes standard widely used tests like 

Raven‘s matrices as well as some more special tests for 

aviation selection like psychomotor and attention tests. 

Mr. Lauri Oksama (aviation selection), Finnish Defence Forces:

We chose VTS because it included both of these elements. 

As a computerized system VTS helps us a lot compared 

to traditional paper-and-pencil system; the test presen-

tation and data collection is automatic etc. The company 

also develops new special tests, even very sophisticated 

adaptive ones based on the item-response- theory (e. g a 

spatial test called A3DW). We have a very good experience 

with VTS and we could recommend it for other. 

Some of our customers agreed to be available for any information you might require:

References 
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Austria:  

Schuhfried GmbH

Hyrtlstrasse 45 

2340 Moedling

Phone +43 2236 42315

Fax: +43 2236 46597

E-mail: info@schuhfried.at

www.schuhfried.at

EN ISO 13485:2003
Zert.Nr.: E032RI

www.schuhfr ied .at


