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HUMAN FACTORS
HUMAN ERROR AND SELF CONTROL TECHNIQUES
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INDEX
1. HUMAN ERROR

HUMAN ERROR NATURE
O UN INTENDED ACTS (SKILL BASED BEHAVIOUR)

2. THE ROLE OF LANGUAGE IN THE REGULATION OF BEHAVIOR.

SELF CONTROL TECHNIQUES
Q STIMULY CONTROL TECHNIQUES
Q SELF INTRUCTIONS

3. SELF-INSTRUCTIONS TRAINING METHODOLOGY

U DETECTION OF CRITICAL SITUATIONS FOR WHICH IT IS IM PERATIVE THAT THE SYSTEM 2 IS ACTIVATED.
O ASSESS THE CRITICAL SITUATION ACCORDING TO TAXONOMY |

CI DETERMINE THE MESSAGE WHAT SHOULD BE SAID OUT LOUD AND HOW TO DO IT.

O PROCEED TO READ IT OR SPEAK IT ALOUD.

O ASSESSMENT AND REINFORCEMENT OF BEHAVIORS
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HUMAN ERROR NATURE

Slip of Action

|
w Skill-based Error

Memory Lapse

Rule-based

Human Error

Knowledge-based
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CHAPTER 1
Our thesis is that an inadequate balance between the use of intuitive or fast

thinking (System 1) and slow or analytical thinking (System 2) is at the root of
these skill errors and that, at the same time, self-control techniques may be useful

techniques for their prevention
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HUMAN ERROR NATURE

SYSTEM 1 SYSTEM 2

Intuition & Iinstinct Rational thinking

Unconscious Takes effort

; Fast Slow
5 Associative Logical
Automatic pilot Lazy
Indecisive

Source: Daniel Kahneman
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HUMAN FACTORS

TRAINING v Work like the first day: v' Keep calm: Put your mind
METHODOLOGY - Stay focused at work to work before your hands.

L

Basilio Barroso

h® o fa%tgrde Circulacion
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SELF CONTROL TECHNIQUES

2.1.Self-control techniques.

Self-control 1s the capacity to direct one's own psychic processes in accordance with
chosen goals. It is the quality that differentiates human intelligence from animal
intelligence, and it is a quality that is acquired through training. The conclusion is that the
way of behaving will depend on the capacity for self-control, which makes this ability an
important element in the prevention of error due to involuntary acts.

SELF-
CONTROL

I. Stop

2. Think &
3. Act

<<to know yourself is to know the variables that control
you>> (Thoresen and Mahoney,
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Seriousness

hlgh 52 blocked track shunting
consequences delivery operations
gi medium
Mmedaium authorisation To . .
pass signal prlorlty
low
low 52 priority
low medium high

level of human intervention
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_________________________________________________________________________________________________
STIMULUS CONTROL TECHNIQUES

 1.- Change of stimuli: We are referring to W .
change the way of understanding the 1
information coming from the ? G
environment, instead of as signals, R ,
activators of intuitive thinking, as signs or | /-—""——\ W
symbols, activators of analytical or b el oty e et g it
scientific thinking, through the mediation il s o X S TR TS T
of language. , - : - I T s

dh

Open File - Security Warning

The publisher could not be verified. Are you sure you want to
run this software?

The success of this change lies in the e o

Publisher: Unknown Publisher

different belonging of signals and signs T i st
- symbols to different domains of =) =]

. [v] Always ask before opening this file
reality

5 This file does not have a valid digital signature that verfies its
publisher. You should only run software from publishers you trust
ow can | decide what software to un?
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knowledge-based
behaviour

IDENTI- DECISION of
- FICATON [ ® TASK R

L=

RECOGNITION -»

«>

PLANNING

v

ASSOCIATION - STORED RULES
STATE / TASK FOR TASKS

rule-based
behaviour

- skilk-based OMA
FEATURE I SE?*JUT RI l\;erE‘IP R
SYSTEM 1 « FORMATION " pi?‘TE-RNso

x l

The value of stimuli control techniques and
self- instructions as modulators of the types

of attention would lies on the function of
language to control behaviour and attention
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STIMULUS CONTROL TECHNIQUES

Physical world { Signals

—
SI ng / [ Microsoft Office Outlook lﬁ
Rational
W0r|d _ ! 3 Do you want to save changes?
[ fes ] [ Mo ] [ Cancel
symbol
N~

//\\[ IRSC 2022 g
ge INTERNATIONAL RAILWAY SAFETY COUNCIL hOle
SEVILLA, OCTOBER 16-21, 2022



LANGUAGE AND THE = - |
ENVIRONMENT il T AR

+ Luria considers that with |[—
the use of oral language
the perceived
environment can be
modified, in such a way N
that it can have the
functionality of inhibiting
voluntary motor
behaviors.




H- XL Escribe aqui para buscar
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SELF

INTRUCTIONS B ‘{3‘ “*@

First I look and say all What do I have to do? How am I going to do it?
that I see.

*Donald Meichenbaum
(Meichenbaum, 1977)
defines self-
instructions as a
continuous series of
statements to

3 . I need to be very Now I can do it! — It hasn’t come out well.
Ourselves N Wh'Ch we attentive (and look at all Gr“t;vlel‘pe dome  why? (I go over each
the possible answers). i step.) Oh, that’s why!

All right, next time I
won’t  make that
mistake.

tell ourselves what to
think and believe, and
even how to behave.

Chart 1: Meichenbaum’s (1971) Self-Instruction Model adapted by Orjales (1991) (Steps 2 to 6) and
Extended Self-Instruction Model by Orjales (1999), (Steps 1 to 6).
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COGNITIVE STYLES

. Impulsive O .
Reflective P y
¢ Anpeariobeay » Makes immature decision
dreaming " » Unfocused
* Are often lost in g i )
thought * Make them sit in » Restless
* Have a tendency to be ‘{Jﬁ”e""’l’[‘“"s | » Never thinks about the pros and cons in their
quiet * Wape list of questions actions
Pause before written on the board for .
answering questions t/l'em to tﬁin&' /‘ ”~ DO nOt Concerned abOUt errors
i \r/\jvgrelf time to complete  » ., communicating » Learn faster
¢ Woikiic detalied with any student, give » Focused on overall — pictures
them 10 — 20 seconds to , : , ,
Often good observers response. Don’t answer » Answer questions fast / without taking times

* Start writing in the last - :
second of the time Jumps to conclusion easily

7 o —
frame » Children L /é).w ar
" S | v VA o
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SELF-INSTRUCTIONS

What interests us about self-instructions lies in the Self-instructions will be that technique
ability of language to control behavior through its that will allow us to inhibit this type of
capacity to activate conscious forms of knowledge thinking that is triggered automatically

causing errors.
f (the number of "

Wwrong answer) | I
1T
e _— . .
I | I
: L | r — —
Fast-accurate E - Reflective
0 : t (time)



SELF INSTRUCTIONS TRAINING PROGRAM

Our proposal would be as follows:

“Known” 1 Detection of critical situations for which it is mandatory that the
high | Stimuli system 2 of thinking be activated. We can use the critical task
control matrix.
“Known” [ Evaluate the situations in which we should use self-verbalizations or
di not - medium . . .
medm |- vired | Stimuli T stimuli control technique.
consequences senlil [ The goal of self-control techniques: make rational decisions under
“Known” critical situations.
1 not not - low . ]
OW | required | required | Stimuli priority [ Determine the message what should be said out aloud and how to do
control it: Steps of the operation will need to be read out aloud and which
low medium |  high steps will only need to be confirmed.
Human intervention level [ Reinforcement correct behavior and retraining wrong behavior
IRSC 2022
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1.- CRITICAL SITUATION REQUIRE SYSTEM TWO OF THINKING CONNECTED OR NOT

Seriousness
hlgh S2 blocked track shunting

consequences .
delivery operations

2.- WHAT SELF-CONTROL TECHNIQUE REQUIRE THE CRITICAL SITUATION ACCORDING

medium MATRIX: SELF INTRUCTIONS

low 30 3.- SELF INTRUCTIONS MUST BE ORIENTED TO PERFOMANCE THE CRITICAL TASK WITH SYSTEM TWO

low medium high a) 1.-Request of Blocked Track Delivery.
b) 2.- Guarantee itinerary/ track section requested is free of trains.

¢) 3.-Entry and Exit signals will remain shut at all times during the BTD.
d) 4.-BTD Granting

level of human intervention ~ THIS STEPS MUST BE READ OUT ALOUD

4.- REINFORCEMENT RIGHT BEHAVIORS AND RETRAINING WRONG DECISITIONS

SELF INSTRUCTIONS TRAINING PROGRAM EXAMPLE:

BLOCKED TRACK DELIVERED
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SELF INSTRUCTIONS TRAINING PROGRAM EXAMPLE: BLOCKED TRACK DELIVERED

1.- CRITICAL SITUATION REQUIRE SYSTEM TWO OF THINKING CONNECTED OR NOT

2.- WHAT SELF-CONTROL TECHNIQUE REQUIRE THE CRITICAL SITUATION ACCORDING
MATRIX: SELF INTRUCTIONS

3.- SELF INTRUCTIONS MUST BE ORIENTED TO PERFOMANCE THE CRITICAL TASK WITH SYSTEM TWO

a) 1.- Request of Blocked Track Delivery.

b) 2.- Guarantee itinerary/ track section requested is free of trains.
c) 3.- Entry and Exit signals will remain shut at all times during the BTD.  — THISSTEPS MUST BE READ OUT ALOUD

d) 4.- BTD Granting

R

4.- REINFORCEMENT RIGHT BEHAVIORS AND RETRAINING WRONG DECISITIONS
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