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INTRODUCTION

Measurement is one of the requirements of science and, at the same time,
one of the most important aspects that characterize it.

But, what is studied in Psychology, human behaviour, has special characteristics:
It includes not only observable behaviour, but also that which is not apparent
(aptitudes, attitudes, thoughts, values, beliefs, perceptions,…)

So, psychologists often find ourselves with the need to go beyond the limits of what is
directly observable, the “measurable”, in order to advance in our discipline.

Thus, the measurement of “the impossible”, the quantification of the subjective, is one
of the challenges that characterize the development of Psychology as a science.

Psychologists must dedicate a large part of our research to developing methods and
instruments that will allow us to measure what we are trying to study.  (e.g.: intelligence)
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OBJECTIVE

To describe the methodology followed to measure one of these
subjective characteristics that go beyond what is directly observable:
                        the perception of risk…
                                  …the risk associated with driving automobiles.

OF THIS PAPER

Developing an instrument to measure the capacity of persons to perceive risk.

Developing a method to measure/quantify the level of risk for different
“standard” situations.

once quantified or scaled � model (to compare in persons) items�
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Objective (cont)

Rather than simply offering a new measurement instrument,

the scale of risk perception EPRA (Monterde-Bort, 1989;
Monterde-Bort, Soler and Reig, 1990),

the idea here is to present a methodology for measuring and
quantifying the subjective,

using the development process of the EPRA scale as an example.
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JUSTIFICATION

To find out the  “true” risk  in a certain traffic situation, we can consider various
methodological strategies, but all of them present problems…

…trying to evaluate the risk from an objective perspective is not less difficult than
to do it from a subjective perspective.

Evaluating the perception of risk,
that is, the risk from a subjective
perspective, has the advantage of
telling us how we think.

The main disadvantage of
approaching risk from a subjective
perspective, as with any other
subjective variable, is that the
subjective must be made objective
(requirement for measuring).role of risk perception on compensation effects

¿?  � How to find an objective value
(measurement) for what does not have one.
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PROCEDURE (1): THREE BASIC STEPS

The process of constructing an instrument to measure a subjective attribute in people involves
three basic steps:

1) Elaborate or find a large enough number of stimuli that supposedly have the
attribute or characteristic to be considered/evaluated  �  initial item bank

2) Find a scale value that is valid for each stimulus in this initial group
(estimate the degree to witch the attribute being considered is found in each stimulus)

     � True challenge lies: where the subjective or qualitative will be quantified

3) Based on the statistical results, select the best, most reliable stimuli
� acceptable number � items of the Psychological Test.

� Statistical models and methods applied on a large enough number of expert judgements

First the stimuli will be evaluated (step 2)
to obtain an instrument or Test with which to evaluate people (step 3) after.
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PROCEDURE (2.): THE STIMULI

Initial bank of 100 traffic situations standardized by means of photographs, one per situation.

THE RISK STIMULI from the initial ITEM BANK (I)

50 photographs (series 1) were
taken in Spain, all of them
from positions external to the
traffic situation shown
(sidewalks, buildings, areas
and hills near the highway,...).

� Observer does not participate.

Each Photo-situation was identified by a number in order to allow its association with the response
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PROCEDURE (2..): THE STIMULI

Initial bank of 100 traffic situations standardized by means of photographs, one per situation.

THE RISK STIMULI from the initial ITEM BANK (II)

+50 photographs (series 2) were taken
in the USA, all of them from the
interior of a car in circulation,
through the windshield.

Traffic situations shown in the photos
were taken as if they were seen by
the driver of the vehicle while he
was driving…

…at a certain speed (provided with
each photograph).

An ad hoc speedometer was made
(with more points to represent more
precise speeds).

� Observer is a participant (driver).

                

You are driving at:
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PROCEDURE (3): THE JUDGES (sample)

For the development of the EPRA scale… 

    a sample of  133  Driving-School teachers  was used as “experts”   

- licensed and actively working,
         - of both sexes (distribution proportional to that of the job sector),
                    - aged between 25 and 62 years (average age of 39).
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PROCEDURE (4): STIMULI AND RESPONSES

The 100 photographs-situations were presented one by one to the judges using a projector,
           firstly the 50 first series, after the 50 second series,
               an individual and confidential response was required for each one.

The task required: to evaluate each situation on a  7 point Likert type scale
                                  according to the risk that he thinks the situation has.

(minimum risk)   1—2—3—4—5—6—7   (maximum risk)

Notebook with a discrete response scale for each photo (in order to round the value):
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RESULTS (1): OBTAINING THE SCALE VALUES (I)

It is well known the property that random errors have of distributing themselves
gaussianly, in this case the judgements made about the same stimulus.

Any statistic of central tendency � the best estimator of the “true” value of this stimulus
 in the attribute considered (in terms of least squares).

When, due to the subjective character of a stimulus, it is impossible to measure it
(assign it a quantitative value), the only solution is to estimate (not very reliably) its
value based on the judgement of an expert.
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RESULTS (1): OBTAINING THE SCALE-VALUES (II)

a) the results would show a fluctuation whose amplitude would be determined by the “clarity”
with which this stimulus can be discriminated from another with which it shares attribute
(Law of Comparative Judgement).

Based on the methodology originally proposed by Thurstone (and followers), if we ask a judge to
rate the same stimulus many times (to increase the reliability) and in a large enough number:

b) Regarding these fluctuations in the responses of the individual (judge), given that they
represent random errors, it is to be expected mathematically that they will distribute
around a central value according to a statistical model (Gauss).

easy to discriminate:
too close to the
next stimulus:

Mean=
=Median=

=Mode

Stimulus X
Stimulus Y
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RESULTS (1): OBTAINING THE SCALE VALUES (III)

In reality, for economy and reliability, the “many” ratings by only one judge are substituted
by only one individual rating made by “many” judges.

Further, I suggest to use a resistant statistic as a measure of the central tendency, instead
of the Mean, “to smooth” the effect of extreme or atypical scores (outliers) that some
“incompetent” judges could give.

In the development of the EPRA scale, the Median was used, conveniently redefined to
adapt it to discrete response scales (or Likert ordinals) and the possibility that the Median
might not be only one value (Monterde-Bort and Perea, 1991):

       Median = 50th Percentile  = value v so that:

100
50)( ≥≤ vXP

100
50100)( −≥≥ vXP(a) (b)AND

In this way, the distribution will always have, at least, one point v that satisfies the P50th.
The double condition (a) and (b) could be satisfied for more than one value (even an interval).

� SEE DEMONSTRATION AND COMPUTING PROCEDURE IN FULL PAPER �
WARNING: Most statistical packages use a simplified algorithm which obtains a bad value by approximation. FLEE!
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RESULTS (2): SELECTION OF THE DEFINITIVE ITEMS

…to select a reduced (optimal) number of items (situations) in order to constitute a
measurement instrument or Test that could be applied in a reasonable amount of time.

1) To select those that offered the least ambiguity.

Two recommendations:

2) To try that each value level (used response scale)
    is represented by (at least) one stimulus situation.

taking those situations with less variability
(more agreement among judges)

one situation with resulting scale value = 1,
 “       “                                = 2,
“       “                                     :

 one situation with resulting scale value = 7.

desirable but not necessary

(recommended)

- RESISTANT INDEX OF VARIABILITY:
MEDA (Hoaglin, Mosteller & Tukey, 1983;
             Monterde-Bort & Perea, 1991)
-Observing EXPLORATORY GRAPHICS:
“Box-and-Whiskers”  diagram   (Tukey, 1972;
                        Monterde-Bort & Perea, 1991)

Avoiding effect of possible
existence of extreme scores

RESULT:    30 stimuli situations (or photographs) were selected, 15 from each series.
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RESULTS (3): THE CORRECTION SYSTEM

How will the “ability” measured by the Test    be scored?
(or the performance shown by the subject examined)

Based on the scale-values obtained for each item, as a result of the study carried out, the
following criteria for correction were established for the resulting future Test:

1st.) Grant one point (as correct) for each coincidence with the scale value,
        � taking into account that in those cases in which the Median is not unique, the
             coincidence with any of the Median-values will be valid.

2nd.) Add (sum up) all the correct answers or points received.

Note: although it was not the case for the EPRA scale, more than two levels (correct-incorrect)
can also be established: granting 2 points for correct, and 1 point if the response is one of the
values immediately next to, under or above (or up to the quartiles or fourths), so that there
would be three levels of correctness (completely correct, half correct and incorrect).

this will be the subject’s score on “ability to evaluate perceived risk”
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RESULTS (4): THE FINAL INSTRUMENT

� The 30 photographs corresponding to the 15+15 situations finally selected were placed in
a notebook, using a book format, with one situation on each page.

� The person to be examined will receive this notebook + 2 pages sheet:
                           - 1st. page: instructions and response scales for the first series situations,
                           - 2nd. page: instructions and response scales for the second series situations.

The Test was named the Abbreviated Risk Perception Scale (In Spanish “EPRA”),
and it clearly passed all the goodness tests to which it was later submitted
(Validity, Reliability,…) .
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RESULTS (5): THE FINAL INSTRUMENT-EXAMPLES (1)

FIRST SERIES

FIRST SERIES
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RESULTS (6): THE FINAL INSTRUMENT-EXAMPLES (II)

You are
       driving at:

You are
       driving at:

You are
       driving at:

SECOND SERIES

SECOND SERIES
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RESULTS (7): THE FINAL INSTRUMENT-EXAMPLES (III)

You are
       driving at:

You are
       driving at:

You are
       driving at:

SECOND SERIES

SECOND SERIES
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FINAL NOTE

-EPRA scale developed during the years 1987-89 (part of my doctoral thesis).

- Many of the norms that today are obligatory were not then (e.g.: seatbelt).

-Awareness campaigns had not been launched yet or their effect felt,  and
  today they have produced consolidated changes in the attitudes and behaviours
  of Spanish drivers (as is happening right now with speeding).

This gives us sufficient reasons to suspect that the risk ratings made at the time,
and the stimuli situations that gave rise to the EPRA scale, must be revised

along with the scale-values used and the correction criteria followed.

Even the situations themselves that were used may not be relevant today,
for the same reasons.
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END

This means the EPRA scale,
which was satisfactorily validated with criterion groups (habitual traffic violators vs. “normal” drivers),

does not offer sufficient guarantees today.

However, as stated at the beginning, the objective of this paper is to present, more than the
scale, the procedure followed to obtain it, and with it a method for quantifying the
subjective, using this scale as an example.

In the Psychonomy Research Unit  we are proposing the development of a new updated version.
Anyone interested can contact me at   hector.monterde@uv.es  (subject: “epra”).

THANKS  FOR  YOUR  KINDLY  ATTENTION !

(as a personal reaction in the face of the recent interest wakened up by this kind of solutions)


