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Abstract

The Flight Safety Office (FSO) of the Spanish Army Airmobile Force. (Fuerzas Aeromóviles
del Ejercito de Tierra) (FAMET), wanted to foment safety attitudes related to flight
operations among its pilots and cabin crews. They needed to know how accurate the
awareness was of safety attitudes related to safety topics and the potential areas of errors.
The mission of the FSO, among others, is to prevent those erroneous actions attributable to
defective interpretations, ignorance or inattention of the flight crew. 

With this purpose in mind, the FSO got in touch with the research team. 

The first objective was to determine in a reliable way the degree of risk of each of a series of
flight situations. Two approaches were used: 

1) The method of “Apparently equal intervals” (Thurstone, 1928), based on the
judgement of experts, and

2) The record of the estimated frequency of the occurrence of incidents and risk factors. 

The second objective was to create a risk perception scale in order to have an evaluation
instrument available to measure the perception of risk in pilots and/or future pilots.  

The Items were selected from the database provided by the FSO, which consisted of
archived records of past incidents, and also based on literature related to flight safety and
other risk factors.

The sample was composed of voluntary pilots not in active service at the time of filling out
the self-reports. They represented a large part of the population of interest. 

The resulting report has made it possible (a) to have an instrument to evaluate the quality of
the risk perception in a quantitative way, at the same time that (b) it allowed the FSO to
carry out campaigns with the objective of increasing the precision of the evaluations about
flight safety issues among the crews and detect the potential areas of error where the
perceived risk was underestimated, so attention could be dedicated to them. 
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1.- Introduction.

Safety is a relevant dimension for aeronautic transport, even more so than for “land”
transportation; in addition to the irreparable loss of lives, the training of the crews and the
aeronautic materials has high costs in terms of both time and money. 

It seems obvious that anyone who works in the aeronautic field must be aware of his or her
role in flight safety; but this does not mean that additional caution is not necessary. The
majority of the aeronautic companies have their own Department or Office of Flight Safety
(FSO). These offices or departments usually take on as part of their work the formation and
maintenance of appropriate attitudes toward flight safety of their pilots and the rest of the
personnel involved in flight operations. 

Like other companies, the Spanish Army Airmobile Force (FAMET) also has its own FSO. The
FAMET operate helicopters with different characteristics, although in this study the transport
characteristics are basically taken into account. In this collaboration, the FSO was interested
in designing a “paper and pencil” instrument capable of measuring the ability to evaluate the
frequent situations of risk associated with the operation and manoeuvring of rotary wing
aircraft and, by extension, the attitudes toward safety and risk of pilots and other personnel
involved in flight operations. The FSO proposed that the new instrument take into account
the categories that, in the tradition of the FSO itself, are known as: “Incidents” and “Risk
Factors”: 

- "Incidents" These are defined as events that involve risk or danger for people, material or
property, without any damage actually occurring. In reality, the only difference between
incidents and accidents is that in the former there are no consequences. 

- "Risk Factors" These refer to those conditions, whether human or environmental, that
contribute to increasing the probability of the occurrence of an accident. 

The FSO wanted to obtain the greatest amount of information relevant to flight safety that a
pencil and paper instrument could offer. At the same time, it was important that it would not
require much time to fill out or involve a great use of resources. The instrument to be
developed had to meet conditions like being able to be used in selection and evaluation
processes as a criterion measure. A good example of these kind instruments are described
by Monterde-i-Bort in a former communication held in Minsk (2006)

In this report, we will show how we created an instrument that allowed us to obtain a
measure of the ability to perceive/evaluate the risk related to the different known “Incidents”
and “Risk Factors”, and relate this measure to other attributional and cognitive categories.
The work carried out by authors like Fuller (1984), Manstead et al (1992), Näätänen and
Sumala (1974), or Wilde (1982) have provided us with some quite detailed categories of the
errors that affect human activities, especially related to working conditions involving risk. The
new instrument had to facilitate information about: 

- The different ways in which the situations that could potentially generate errors could be
defined or classified; that is, construct a map of risks. 

- The Perception of individual and collective risk; evaluate the amount of risk in a situation
and how appropriately it is perceived. 

2.- Objectives.

The main objective was to create an instrument to help the officials from the FSO to
measure the pilots’ Perception of risk with regard to the “Incidents” and “Risk Factors” the
pilots had experienced within the past three years. Furthermore, the restructuring of the
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items into various logical dimensions would provide a map of potential risks for Flight Safety. 

In a more detailed way, the objectives were the following (each of them represented a
phase in the investigation):

1) To make a list of potentially error producing situations based on routine flight operations.

2) To classify the items gathered into logical dimensions or factors according to the
terminology used by the FSO (“Incidents” and “Risk Factors”), while simultaneously
classifying the items in other categories, such as the levels of behaviour control proposed
by Rasmussen (1982, 1983) and the Reason et al. (1990) distinction between errors and
infractions.

3) To carry out a selection of the items, maintaining those with the greatest psychometric
value.

4) To scale the items retained to obtain their corresponding scale value with regard to the
characteristics of the degree of perceived risk for each of the items.

5) To develop the final measures (variables) of Quantity and Quality of perceived risk, as
well as the procedures for scoring each item and factor from the inventory. 

6) To test the psychometric properties of the inventory and establish the norms for its
interpretation.

3.- Methodology

3.1.- Sample
One hundred thirty-three (133) military helicopter pilots between the ages of 24 and 52 took
part in the development of this inventory. They were all male volunteers with more than
three years flight experience. 

The flight experience of the pilots in the sample varied according to their age. For the FSO
there are four stages of significant experience in the life of the pilots. Table 1 shows these
stages according to the number of flight hours of the pilots. The FSO officials consider the
group with between 600 and 1200 hours the one with the greatest risk.  

Table 1. Distribution of the sample according to the flight hours

FLIGHT HOURS Number of participants

Less than 600 hrs. 34

Between 600 and 1200 hrs. 43

Between 1200 and 1600 hrs. 29

More than 1600 hrs. 27

3.2.- Sources of information
For our study, there was a prior self-report instrument created based on scenarios or
situations well-known to the pilots to whom the instrument was directed and easily described
in their terminology so that the concepts were well-known and their meanings were widely
shared. The instrument would receive the name “Inventory (prior) for the Evaluation of Risk
Situations for Helicopter Pilots” (IESR/PH-prior version).

The list of risk situations was based on real data extracted from accidents, incidents or risk
situations found in:

- specialized publications, such as, the “Safety Performance Review” (U.S. Army Safety
Centre),
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- personal interviews with military helicopter pilots and official members of the FSO, and

- materials from the archives on FSO incidents.

3.3.- Procedure.

a) For the first two objectives the procedure was the following:

With the help of four officials from the FSO, the research team gathered the initial items.
After rejecting those whose meaning did not seem comprehensible enough and refining
others, a list of 126 items was drawn up. The FSO officials distinguished between “Incidents”
and “Risk Factors” in the terms in which they usually do so; that is:

"Incidents" are defined by the FSO as those occurrences that involve risk or danger for
people, material or property, without any real damage being produced. In reality, the
only difference between incidents and accidents is that in the former there are no
consequences. 

"Risk Factors" are those conditions, whether human or environmental, that contribute to
increasing the probability that an accident or incident will occur.  

The FSO officials, however, needed certain training to distinguish between the levels of
control of the behaviour proposed by Rasmussen (Op. cit.) and the Reason et al (Op. cit.)
distinction between errors and infractions. The research team provided them with instruction
to aid them with this task. The criteria were the following:  

- If the situation proposed in an item included a deviation from those practices necessary
to maintain the operative level of flight safety, then that item would be classified in the
category of “Infractions”.

- When the situation proposed in an item was related to some error attributable to the lack
of skills or deficient motor or perceptual learning, then the item would fall into the
category of “Behaviour based on the level of skills” (Skills). 

- Those items that included situations in which the rules for action must prevail were
assigned to “Behaviour based on level of rules” (Rules).

- When the item was related to a scenario or situation in which the error or incident was
associated with a problem-solving process, then the item had to fall into the category of
“Behaviour based on the level of knowledge” (Knowledge).

The criterion for accepting an item in a category was the agreement between three of the
four FSO officials who collaborated.

As mentioned above, the list was made up of 126 items, with 6 categories which we will call
logical dimensions or logical factors, following the procedure used in their formation. The
Spanish original acronym for each dimension are: INC for Incidents; FAC for Risk Factors;
INF for Infractions; ERH for Skill; APR for Rules and APC for Knowledge.

b) The third objective was to select the items, maintaining those with the
greatest psychometric value.

The 126 items were used to construct an inventory. Each of them referred, as stated above,
to one of the risk situations that occurred in real flight missions and was, therefore, well
known to the pilots who were going to be surveyed. These situations could pertain to any of
the logical dimensions of Errors (three types), Infractions, Incidents and Risk Factors,
mentioned above. 

The inventory was set up in such in a way that the subject interviewed had to respond on a
Likert type scale, assigning a value from 1 to 8 to each item, according to the risk he
perceived in that situation.

The consistency of the logical factors was analysed using the “Cronbach’s Alpha” procedure
available in the statistical packet S.S.P.S. for Windows. We were interested in verifying the
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unidimensionality of each factor as well as confirming the logical grouping carried out in
each. Those items were eliminated that reduced the internal consistency coefficient of the
factor, so that the total number of items was reduced to 106.

c) The fourth objective was to obtain a scale value for each item in terms of the
amount of perceived risk.

The intention was to find the level -most representative value- of risk for each of the
situations expressed by the items.

In order to carry out this scaling procedure, we used the “equal-appearing intervals” method
proposed by Thurstone (1928) (also McIver & Carmines, 1981), with some minor variations
(the 1 to 8 point scale). For this purpose, we had a sample of qualified experts (helicopter
pilots) to make judgements about the degree of risk of each item on the list. The Median of
the judgements for each item (on the proposed scale) was taken as the scale value of the
item. In the case where the item had two medians (or if the Median was an interval), both of
them (or the interval) were considered valid scale values.

d) The fifth objective was to develop the measures of results that the inventory
was going to offer, as well as the correction criteria.  

Two measures of the results were developed: a quantitative one to indicate the level of risk
attributed to the situations, without taking into account whether it was appropriate or not,
which we called “Quantity of Perceived Risk” (CRP), and a qualitative one to indicate the
ability to correctly perceive the risk in the situations, which we called “Quality of the Risk
evaluation made” (QLVR). These criteria and correction formulas are described farther on.

3.4.- Description of the Inventory for the Evaluation of
perceived risk situations for Helicopter Pilots (I.E.S.R./H.)
The final instrument, the I.E.S.R./H inventory, was reduced to 106 items, each of them
referring to a specific scenario or situation related to carrying out a flight mission. The
subject examined was asked to rate, on a scale from 1 to 8 points, the level of risk that each
scenario or situation described by the item had in his opinion. 

With the purpose of having a measure of knowledge and frequency, as well as attribution, in
addition, for each item the subjects examined (pilots) were asked to write down how many
times the situation referred to in the item had happened to them personally and how many
times they had knowledge about it happening to others (known to them). 

The following figure shows the way these questions were presented. See a partial
reproduction of the inventory in figure #1. 

Figure #1. Partial reproduction of the Inventory for the Evaluation of Risk Situations’
Perception for Helicopter Pilots. (IESR/H)

QUESTION Valuation risk:
Min.<----------------->Max.

N times
to you

N times
to others

1- Mobilizing an alert by not adjusting to the flight plan; Not
communicating their variations or Not closing them. 1--2--3--4--5--6--7--8

2- Making a faulty flight plan or doing it hastily. 1--2--3--4--5--6--7--8

3- Collision, abrupt manoeuvre or inadvertently passing wires
or other obstacles. 1--2--3--4--5--6--7--8

4- Faulty planning of routes and/ or procedures. 1--2--3--4--5--6--7--8
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4.- Results.

4.1.- Selection of the items and their classification in logical
factors.
Applying the criteria previously described in the procedure, the items were grouped into six
dimensions or logical factors. Some of the items that made up the factors corresponding to
errors (Skill, Rules and Knowledge) were also part of some of the factors classified by the
FSO (Incidents and Risk Factors). Likewise, the items classified as infractions (Violations) are
not independent from other classifications either. The factors corresponding to the errors are
independent among themselves, as also occurs with those elaborated by the FSO. Out of a
total of 126 items, 24 were not able to be classified in any dimension or logical factor. The
procedure known as “Cronbach’s Alpha” applied to each factor allowed us to reach its final
composition. The factors obtained and an example of the items they contain can be seen in
table 2. 

Table 2. Logical factors obtained, number of items for each and example of the content.

Logical factors N items Example

Violations 20 Flying more than 5’ with the “20’ fuel“ light lit

Skills 13 Touching some obstacle (approaches, confined areas...) with
the fuselage 

Rules 17 Not turning off the heat with power requirement 

Knowledge 19 Unawareness of limits

Incidents 50 Some obstacle touching the fuselage

Risk Factors 52 Unawareness of limits

Not classified 24

4.2.- Scale values 
Here our objective was to obtain a scale value for each item that would represent the degree
of risk corresponding to each of the situations referred to by the items. For this purpose,  we
used the median as the value that most reliably expressed the experts’ evaluation of the
implicit risk in the situation referred to by each item.  

In the following tables (Tables 3 to 8), the reader will find the results with regard to the
scale values obtained for each of the items, grouped by factors. The second column shows
the identifying number of the item in the original list/inventory (before selection), and the
first column shows the new one in the final inventory version. The last two columns at right
show the corresponding inferior (Fi) and superior (Fs) Fourths  -equivalent to Quartiles 1 and
3 in the classic Statistic-. 
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Table 3. Scale value obtained for VIOLATIONS
Final
item

number

Original
Item

number 
Item

Scale value
 (risk of the

item)
Fi Fs

2 6 Not consulting N.O.T.A.M.`s. 4-5 3 6
6 11 Flying without pre-flight or with an X in the logbook. 8 6 8
10 16 No going through pre-flight with Checklist. 3-4 2 5
11 17 Not accomplishing the Performance chart. 5 4 6
13 20 Flying before having passed 8 hours since the last drink

(alcohol). 
6 4 7

14 21 Flying in a physical bounding condition (Travel-sickness,
dozy, confusion, respiratory or barometric problems...)

7 6 8

15 22 Flying under medical drugs effect (self medication). 6 4 7
17 24 Flying without the proper training or without the required

licence for a specific mission.
7 6 8

18 25 To fly having eaten too much or very little. 5 3 6
20 27 To have slept less than 6 hours or less than usual the night

previous to the flight
5-6 5 6

21 28 Flying shortly after long physical activity. 5 4 6
48 60 To smoke having auxiliary fuel cells installed. 6 5 7
54 66 Not giving the proper instructions to avoid the criticism of

other crew members
5 4 6

64 78 Unauthorized entering in “Hot area“ (Military drill). 7 6 8
72 86 Not communicating a decision to T.W.R. while flying in

"area of control".
5-6 4 7

84 100 Flying under icing conditions. 7 6 8
88 104 Too much speed of flight in regard to the references and

environmental conditions.
6 5 7

89 105 Flying with a H.I.T. indication above 30º C. 6 5 7
91 107 Unnecessary low level navigation 6 5 7
97 113 To keep flying for more than 5 minutes with the 20` fuel

light lit on.
6 5 7

Table 4. Scale value obtained for SKILL
Final
item

number

Original
Item

number 
Item

Scale value
 (risk of the

item)
Fi Fs

16 23 To experiment on flight visual illusions or perceptive
deficiencies.

7 6 8

37 49 To activate controls inadvertently. 6 5 7
38 50 Negative transfer of habits from an aircraft model to

another one.
5 4 6

44 56 Error reading indicators. 5 4 7
45 57 Confusion of controls. 6 5 7
47 59 Bothered by the personal equipment. 4-5 3 7
69 83 Confusion for excess of communications. 6 5 7
73 87 To turn aside the attention to the radio and

communications equipments while flying in a critical
environment.

7 5 8

78 93 Touching some obstacle (approaches, confined areas, etc.)
with the fuselage

8 7 8

83 99 Inadequate speed-distance estimation. 5 4 6
86 102 To exceed the limits of some of the following indicators:

torque, tachometer, N-1, exhaust gases, pressures,
temperatures and / or speed V.N.E.

7 6 8

94 110 To carry out a defective instrumental approach. 7 6 8
95 111 Erroneous action, delay in the action or hastiness in an

emergency manoeuvre.
8 7 8
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Table 5. Scale value obtained for RULES
Final
item

number

Original
Item

number 
Item

Scale value
 (risk of the

item)
Fi Fs

4 8 Inadequate pre-flight briefing (both for crew and passengers) 5 3 6
28 39 Toxic or inflammable liquids spill in the cabin. 7 6 8
29 41 To assume the control when the transfer of the controls has not

been actually produced
4 3 5

33 45 Loss of communication with some crewman (pilot or mechanic) in
critical situation.

7 6 8

43 55 To activate controls without acknowledgement of the pilot. 6 5 7
51 63 Not using the correct phrasing when communicating a technical

action.
4 3 5

55 67 Fault in the allocation of functions and / or procedure in hot
refuelling.

6 5 7

61 73 Lack of confirmation in the interchanges of information. 4 3 6
63 75 A weapon goes off on board at the wrong time or place (military

drill).
8 7 8

67 81 Carrying out a wrong procedure in loss radio contact situation 6 5 7
74 88 Conduct a procedure different from that prescribed by TWR 7 5 8
75 90 Transmitting in a wrong way relevant data for TWR. 6 4 7
77 92 Surpass another aircraft without establishing communication with it. 6 5 7
85 101 Choosing an improper manoeuvre. 6 5 7
90 106 “Hot Start“. 6 5 7
92 108 Do not switch off heating with power requirements 6 4 6
93 109 Not following procedures to eliminate static charges during external

loads.
5 3 6

Table 6. Scale value obtained for KNOWLEDGE
Final
item

number

Original
Item

number 
Item

Scale value
 (risk of the

item)
Fi Fs

1 4 Poor planning of routes and / or procedures. 6 5 6
5 9 Poor preparation of equipment staff (Vests, overalls, helmets, etc.) 4 3 5
31 43 Feeling an urge to stand out. 6 4 7
34 46 Feeling that things are not correct but not taking the appropriate

corrective action.
6 5 7

35 47 Lack of self-confidence or confidence with your team. 6 4 7
36 48 Over-confidence. 7 6 8
41 53 Unawareness of limits. 7 6 8
42 54 Lack of knowledge about emergency procedures. 7 6 8
49 61 Overwhelmed by too many functions. 5 4 6
50 62 Fail in announcing a manoeuvre or critical decision. 7 6 7
52 64 To be so unspecific in assigning responsibilities. 5 4 6
53 65 Lack of coordination with the ground staff that helps to start the

engine
5 3 6

56 68 Fail in the anticipation and offering of help to the pilot at command. 4 3 6
57 69 Fail in the allocation of time required to perform an action directed

to another member of the crew.
4 3 5

58 70 Lack of mental preparation for the critical phase of the mission. 6 4 7
59 71 Lack of or inadequate understanding of the intentions of the

commanding person.
5 4 6

60 72 Not foreseeing a series of events over time. 4 4 6
62 74 Inexistence or lack of use of a normalized terminology inside the

cabin.
3 2 5

66 80 Communication misinterpreted. 6 4 7
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Table 7. Scale value obtained for INCIDENTS 
Final
item

number

Original
Item

number 
Item

Scale value
 (risk of the

item)
Fi Fs

2 7 Indiscipline of passengers (handle emergency systems or controls,
or embarking or disembarking incorrectly, ...)

6 5 7

8 13 Discovering in flight a serious deficiency not detected during the pre-
flight check..

6 5 7

16 23 To experiment on flight visual illusions or perceptive deficiencies. 7 6 8
19 26 Interference of cargo or equipment of the aircraft (seating systems,

devices, their displacement,...) with control levers.
7 6 8

23 30 Excessive vibration of the aircraft. 5 4 6
28 39 Toxic or inflammable liquids spill in the cabin. 7 6 8
29 41 To assume the control when the transfer of the controls has not

been actually produced
4 3 5

33 45 Loss of communication with some crewman (pilot or mechanic) in
critical situation.

7 6 8

37 49 To activate controls inadvertently. 6 5 7
43 55 To activate controls without acknowledgement of the pilot. 6 5 7
44 56 Error reading indicators. 5 4 7
45 57 Confusion of controls. 6 5 7
50 62 Fail in announcing a manoeuvre or critical decision. 7 6 7
51 63 Not using the correct phrasing when communicating a technical

action.
4 3 5

55 67 Fault in the allocation of functions and / or procedure in hot
refuelling.

6 5 7

56 68 Fail in the anticipation and offering of help to the pilot at command. 4 3 6
57 69 Fail in the allocation of time required to perform an action directed

to another member of the crew.
4 3 5

61 73 Lack of confirmation in the interchanges of information. 4 3 6
63 75 A weapon goes off on board at the wrong time or place, in shooting

practice.
8 7 8

70 84 Mistake in the instructions coming from tower of control (T.W.R.) 6 4 7
71 85 Problems with the language in the communication with T.W.R. 6 4 7
72 86 Not communicating a decision to T.W.R. while flying in "area of

control".
6 4 7

75 90 Transmitting in a wrong way relevant data for TWR. 6 4 7
76 91 Unexpected crossing with another aircraft. 8 7 8
77 92 Surpass another aircraft without establishing communication with it. 6 5 7
78 93 Touching some obstacle (approaches, confined areas, etc.) with the

fuselage
8 7 8

79 94 Sudden manoeuvre of avoidance, inadvertent crossing or collision
with ground obstacles (vehicles in runway, trees or other aircrafts)
while taxiing.

7 6 8

80 95 Collision, or manoeuvre of avoidance, collision with birds. 6 5 7
81 96 Loss of visibility in takeoffs and / or landings (powder, snow, smoke,

fume, etc.)
7 6 8

82 97 Accidentally smoke inside the aircraft. 7 6 8
83 99 Inadequate speed-distance estimation. 5 4 6
84 100 Flying under icing conditions. 7 6 8
86 102 To exceed the limits of some of the following indicators: torque,

tachometer, N-1, exhaust gases, pressures, temperatures and / or
speed V.N.E.

7 6 8

87 103 Lost of power hovering in pinnacles or confined areas. 8 7 8
88 104 Too much speed of flight in regard to the references and

environmental conditions.
6 5 7

89 105 Flying with a H.I.T. indication above 30º C. 6 5 7
90 106 “Hot Start“. 6 5 7
92 108 Do not switch off heating with power requirements 6 4 6
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95 111 Erroneous action, delay in the action or hastiness in an emergency
manoeuvre.

8 7 8

96 112 Excessive hardness of controls 6 5 7
97 113 To keep flying for more than 5 minutes with the 20` fuel light lit on. 6 5 7
98 115 Battery overheating. 6 5 7
99 116 At night flying, confusion between car lights and helicopter lights

(e.g. Search light)
6 4 7

100 117 Dazzle by parking lights when using night vision goggles (GVN) 6 6 7
101 118 Loss of reference and visual contrasts when using GVN 7 6 8
102 119 Difficulty in determining the distance to the obstacles when using

GVN
6 5 7

103 120 Invisibility of electrical wires when using GVN 8 7 8
104 121 Unexpected flight among trees using GVN 7 6 8
105 122 Flight near the water with GVN 7 6 7
106 125 Lack of adjustment of night vision goggles (GVN) 6 5 7

Table 8. Scale value obtained for RISK FACTORS
Final
item

number

Original
Item

number 
Item

Scale value
 (risk of the

item)
Fi Fs

1 4 Poor planning of routes and / or procedures. 6 5 6
4 8 Inadequate pre-flight briefing (both for crew and passengers) 5 3 6
5 9 Poor preparation of equipment staff (Vests, overalls, helmets, etc.) 4 3 5
7 12 Poor meteorological study. 6 4 7
9 14 Being often disturbed during the pre-flight check or carrying it out

under time pressure.
5 4 6

11 17 Not accomplishing the performance chart. 5 4 6
12 19 Physical uneasiness either acute or chronic. 6 6 8
13 20 Flying before having passed 8 hours since the last drink (alcohol). 6 4 7
14 21 Flying in a limited psychophysical state (dizziness, drowsiness,

confusion, respiratory or barometric problems.).
7 6 8

15 22 Flying under medical drugs effect (self medication). 6 4 7
17 24 Flying without the ability or license required for the case. 7 6 8
18 25 To fly having eaten too much or very little. 5 3 6
20 27 To have slept less than 6 hours or less than usual the night

previous to the flight
6 5 6

21 28 Flying shortly after long physical activity. 5 4 6
22 29 Smoking in flight without being at the controls. 2 1 3
24 32 Lack of attractiveness of the mission. 3 2 4
25 35 Family problems. 5 3 6
26 37 Work or social related problems. 4 3 6
27 38 Aprosexia (chronically absent-mind) 6 4 7
30 42 Routinely missions 5 3 6
31 43 Feeling an urge to stand out. 6 4 7
32 44 Not being able to remove the remaining work out of the head. 4-5 3 6
34 46 Feeling that things are not correct but not taking the appropriate

corrective action.
6 5 7

35 47 Lack of self-confidence or confidence with your team. 6 4 7
36 48 Over-confidence. 7 6 8
38 50 Negative transfer of habits from an aircraft model to an other one. 5 4 6
39 51 Order of the mission beyond oneself training. 6 6 7
40 52 Little experience for such a mission (e.g. IFR flight) 6 5 6
41 53 Unawareness of limits. 7 6 8
42 54 Lack of knowledge about emergency procedures.. 7 6 8
46 58 Problems or visual limitations caused by the design and placement

of instruments, controls and equipment.
5 4 6

47 59 Bothered by the personal equipment. 4 3 5
48 60 To smoke having auxiliary fuel cells installed. 6 5 7
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49 61 Overwhelmed by too many functions. 5 4 6
52 64 To be so unspecific in assigning responsibilities. 5 4 6
53 65 Falta de coordinación con el personal del servicio de pista en el

arranque.
5 3 6

54 66 Not giving the proper instructions to avoid the criticism of other
crewmembers.

5 4 6

58 70 Lack of mental preparation for the critical phase of the mission. 6 4 7
59 71 Lack of or inadequate understanding of the intentions of the

commanding person.
5 4 6

60 72 Not foreseeing a series of events over time. 4 4 6
62 74 Inexistence or lack of use of a normalized terminology inside the

cabin.
3 2 5

64 78 Unauthorized entering in “Hot area” (in military drill). 7 6 8
65 79 Radio failure. 5 3 6
66 80 Communication misinterpreted. 6 4 7
67 81 Carrying out a wrong procedure in loss radio contact situation. 6 5 7
68 82 Communication interrupted or interference. 5 3 6
69 83 Confusion for excess of communications. 6 5 7
73 87 To turn aside the attention to the radio and communications

equipments while flying in a critical environment.
7 5 8

74 88 To conduct a procedure different from that prescribed by TWR. 7 5 8
85 101 Choosing an improper manoeuvre. 6 5 7
91 107 Unnecessary low-level navigation. 6 5 7
94 110 To carry out a defective instrumental approach. 7 6 8

At an overall glance, one can quickly see that the errors linked to abilities (Skills) are
perceived as having a greater associated risk. The same can be said of the “Incidents”
compared to the “Risk Factors”; naturally, many items from the “Skills” dimension also form
a part of the “Incidents” dimension. 

4.3.- Measures developed.
Two types of individual measures were developed (calculated for each subject examined):
“Quantity of Perceived Risk” (CRP) and “Quality of the Risk evaluation performed” (QLVR). 

CRP was based on having available a measure of the amount of risk attributed by the subject
to the set of items on the inventory, without considering the quality of these ratings or
estimations (that is, whether they are correct or not). Its final score was obtained by simply
adding the risk ratings assigned by a subject to each item divided by the number of items,
calculated per factor and for the entire inventory. Its scores ranged from 1 (very little
perceived risk) to 8 (the greatest perceived risk). 

QLVR was based on comparing the evaluations of those interviewed (subjects examined or
to be examined) with the scale values obtained by the judges for each item. For each
coincidence, the subject received a point. In the case of the items with two Medians as scale
value, the coincidence with either of the two was considered equally “correct” and received a
point. The final score was obtained by simply adding these points (number of correct
answers or coincidences) divided by the maximum number of possible correct answers and
multiplied by 100, calculated per factor and for the entire inventory. The scores resulted in
percentages (0 to 100) of correct answers.

In charts 1 to 12 the reader will find the distribution of the CRP and QLVR variables
throughout all the logical factors created. And, tables 9 to 14 show the descriptive statistics
found for each factor or dimension.
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Graphs 1 and 2 show the distribution of the subjects in the VIOLATIONS factor for the CRP
and QLVR variables.
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Table 9. Statistics for CRP and QLVR in the Violations factor

Subjects Median Minimum Maximum

CRP 133 5,80 2,70 7,80

QLVR 133 25,00 ,00 60,00

Graphs 3 and 4 show the distribution of the subjects in the SKILLS factor for the CRP and
QLVR variables.
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Table 10. Statistics for CRP and QLVR in the Skill factor

Subjects Median Minimum Maximum

CRP 133 6,08 2,62 8,00

QLVR 133 30,77 ,00 69,23
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Graphs 5 and 6 show the distribution of the subjects in the RULES factor for the CRP and
QLVR variables.
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Table 11. Statistics for CRP and QLVR in the Rules factor

Subjects Median Minimum Maximum

CRP 133 5,65 2,24 7,82

QLVR 133 30,77 ,00 69,23

Graphs 7 and 8 show the distribution of the subjects in the KNOWLEDGE factor for the CRP
and QLVR variables.
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Graph 7  QLVR_APC 
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Table 12. Statistics for CRP and QLVR in the Knowledge factor 

Subjects Median Minimum Maximum

CRP 133 5,26 2,53 7,84

QLVR 133 21,05 ,00 52,63
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Graphs 9 and 10 show the distribution of the subjects in the INCIDENTS factor for the CRP
and QLVR variables.
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Table 13. Main tendency statistics for CRP and QLVR in the Incidents factor

Subjects Median Minimum Maximum

CRP 133 6,12 2,81 7,93

QLVR 133 28,00 ,00 46,00

Graphs 11 and 12 show the distribution of the subjects in the RISK FACTORS factor for the
CRP and QLVR variables.
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Table 14. Main tendency statistics for CRP and QLVR in the Risk Factors factor

Subjects Median Minimum Maximum

CRP 133 5,44 2,40 7,81

QLVR 133 23,08 ,00 48,08

4.3.1- Psychometric properties.

Reliability

Two types of reliability were tested: internal consistency, by calculating the Cronbach’s
Alpha, and temporal stability, by calculating the Pearson’s correlation coefficient between
steps (Test-Retest).
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Table 15 offers the internal consistency coefficients for each factor (Cronbach’s Alpha)
obtained with the entire sample (133 pilots). The coefficients obtained were between 0,82
and 0,98. 

Table 15. Cronbach’s Alpha Coefficients for each factor

Factor Cronbach’s Alpha N. items Valid cases

Violations ,9244 20 133

Skill ,9009 13 133

Rules ,9226 17 133

Knowledge ,9427 19 133

Incidents ,9699 50 93

Risk Factor ,9735 52 133

The temporal stability was tested with a reduced sample of 25 pilots. The Pearson “r”
coefficients after one month were found to lie between 0,97 and 0,99 for the CRP variable
and between 0,70 and 0,92 for the QLVR variable in the different logical factors. See tables
16 and 17.

Table 16. Test-Retest reliability coefficients for the CRP measure

Quantity of Perceived Risk (CRP) “r“ of Pearson Nº items cases

Violations ,984 20 25

Skills ,977 13 25

Rules ,989 17 25

Knowledge ,993 19 25

Incidents ,997 50 25

Risk Factors ,996 52 25

Table 17. Test-Retest reliability coefficients for the QLVR measure

Quality of Perceived Risk (QLVR) “r“ of Pearson Nº items cases

Violations ,745 20 25

Skills ,806 13 25

Rules ,830 17 25

Knowledge ,916 19 25

Incidents ,997 50 25

Risk Factors ,996 52 25

Validity.

- Ecological validity.

This step involves finding out to what extent the items on the inventory correspond to the
real situation in the flight safety context they refer to. For this, we used the reports on
incidents and other reports compiled by the FSO and published in the internally circulated
journals on flight safety during the nine months that followed the study with the inventory.
The correspondence was found to be 80% for the “Risk Factors” and 79% for the
“Incidents”, as table 18 shows.  
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Table 18. Correspondence between the situations represented in the final version of the
IESR/H inventory and the events or incidents that occurred and were registered by the FSO

in the following 10 months after filling out the inventory.

Number of situations registered
by the FSO after 10 months 

Number of situations listed in the final
version of the IESR/H inventory % 

Risk Factors 35 28 80%

Incidents 102 81 79%

- Predictive/Discriminant Validity.

The correlation coefficients between the CRP and the QLVR were .347, but these two
variables showed greater differences in their associations with another variable used as an
external criterion for the quality of the risk decision, the computerized “TIC” test developed
by Monterde-i-Bort (1989). Thus, the total scores obtained for the subjects on the inventory
(CRP-total and QLVR-total) were related to the results variable “number of collisions (or
failures)” offered by the “TIC” test.

The TIC results variable “number of collisions or failures” correlated differently with the CRP
and QLVR variables, but the relationships found were in the expected direction. See table 19.

Table 19. Correlation coefficients between CRP, QLVR and the “Collisions” variable

CRP Collisions (TIC test) 

CRP -,274**

QLVR ,347**** -,427****

* : p ≤  0’05         ** : p ≤  0’01          *** : p ≤  0’005         **** : p ≤  0’001

As a final step in this verification of the predictive validity of our inventory, we should point
out that when the subjects were asked to make risk decisions on a simulated driving task,
the number of collisions or failed risk decisions correlated statistically significantly in an
inverse way with the “Quality of the Risk evaluation performed” (QLVR). 

5.- Conclusions.

We can draw three conclusions from our study:

1) We developed a new method of gathering information for the evaluation of risk situations
from the point of view of helicopter pilots. This new method will help us to evaluate risk
situations while they are only incidents. This means that it is not necessary to wait for
accidents to occur in order to evaluate aspects such as attitudes toward flight safety. Given
that the occurrence of incidents is higher, our method is a simple way to prevent helicopter
accidents, either by directing attention to those scenarios where the risk is not being
perceived correctly, or to those pilots who incorrectly perceive the risk in the proposed
situations.

2) In the context of Flight Safety, we have developed a method of scaling the relevant risk
stimuli (factors and incidents) for the Office of Flight Safety. Finding a scale value for each
frequent risk situation in handling helicopters, whether it is considered a “risk factor” or an
“incident” or within any of the other dimensions or factors considered, we have offered basic
resources to determine, in an “objective” way, the degree of risk involved in different risk
situations or scenarios related to the activity of flying helicopters. 

3) Finally, we have developed a new psychological evaluation instrument that can prove
useful, among other things, for pilot selection tasks, flight safety evaluation programs, pilot
instruction or research.  
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