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OZET
ls kazalarinin vermis oldugu zararlar, érgitlerin bu probleme yoénelik 6nleyici
tedbirler almalanini zorunlu kilmaktadir. Bu konuda gelismis Ulkelerde uzun
yillardan beri ¢alismalar yapilmaktadir. Arastirmalar bizi, kazalarnin meydana
gelmeden 6nlenebilecedi konusunda cesaretlendirmis, sonug olarak “Guvenlik

Yoénetimi” kavrami ortaya ¢gikmigtir.

Gilivenlik Yonetimi’nin amaci organizasyon igerisinde kazaya neden olabilecek
batun faktérlerin tesbiti ve kontroli aracilidi ile gerekli tedbirlerin alinmasi ve

kazalarin énlenebilmesidir.

Is kazalarinda insan faktériiniin 6nemi yillardir Endistri Psikologlarinin yapmis
oldugu caligmalar ile ortaya konmaktadir. Kazalara neden olabilecek, galigsana
bagli faktérlerin  kontrolu o&rgitler tarafindan benimsenmesi gereken bir
Givenlik Yonetimi metodudur. Bu agidan Personel Se¢imi sirasinda ¢alisana

bagli faktérlerin dikkate alinmasi gerekmektedir.

Is givenligi agisindan personel seciminde kullaniiabilecek en uygun
yéntemlerden biri “Psikoteknik” olarak da bilinen , is analizi sonucunda tesbit
edilmis yetenek ve becerilerin test edilmesidir. Yetenek testlerinin yaninda,
adaylarin mesieki gegmis, hayat tarzi, tutumlar ve Kigilik yapilan da meslege
uygunluk agtsindan dikkate alinmalidir.

Bu calismanin amaci yetenekler ve kazalar arasindaki iligkiyi gdstererek,
personel segiminin ig kazalarini énlemede bir ara¢ olarak kullanilabilecegini
ortaya koymaktir. Ulkemizdeki trafik kazalarimin yiksekligi ve Ulasim
Sektériindeki kazalarin yogunlugu dikkate alinarak Ulasim Sektoru caliganlan
hedef alinmistir.

165 kamu ve ozel sektér siriclstnin katildigi bu cgahsmada suriici

yetenekleri, alinan cezalar, uyku aligkanliklari, glivenlik egitimleri ve demografik
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6zellikler ile kazalar arasindaki iliski incelenmistir. Yetenekleri agisindan kazaya
yatkin diye nitelendirebilecegimiz surtcilerin, yeterli stiriciilere gére kurumda
calistiklan siire icerisinde daha fazla hafif nitelikli kazalara karistiklari ve toplam
kaza sayilarinin daha yiiksek oldugu bulunmustur. Son ¢ yil icindeki kazalar
ile surlcllerin reaksiyon kalitesi arasinda iliski oldugu gézlemlenmis ve
kazalann ciddiyeti de dikkate alindidinda hiz mesafe tahmin algisinin da

kazaya karigmay etkiledigi bulunmustur.

Sdrlculer kural ihlalleri ve uyku aliskanliklari bakimindan karsilastiriidiginda
kaza adetleri arasinda farklar ortaya gikmigtir. Ayrica kaza zamanlan ve
adetleri agisindan bazi sektoérel farklar oldugu ve kullanilan aracin kime ait

oldugunun kaza sayisini etkiledigi bulunmustur.
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ABSTRACT
The losses of occupational accidents oblige organisations to take more
preventive circumspections against this problem. There have been related
studies in developed countries for years. Studies encouraged us to believe that
accidents can be preveﬁted, and from this belief “Safety Management” concept

evolved.

The aim of Safety Management is determining and controlling all factors and
hazards that may cause accidents, taking necessary precautions and

preventing occupational accidents in organisations.

For years, the importance of human-factor in accidents has been mentioned by
Industrial Psychologists. Hence, controlling employee—related-factors reveals to
be an important Safety Management tool. Human-related-factors should be

inspected in the Personnel Selection Process.

One of the appropriate Personnel Selection methods concerning Safety is
“Psycho-techniques: testing the abilities, which are revealed to be important in
job-analysis. Beside ability testing, professional-background, life-style, attitudes
and personality characteristics should also be taken into consideration.

The aim of this study was showing the relationship between the abilities and
accidents, hence to show that personnel selection process could be an
important tool in occupational accident prevention. Due to the high number of
occupational accidents in the transportation sector, the drivers were selected as

target group.

Carried out with the participation of 165 public and private sector drivers;
accidents were analysed with their relation to driver abilities, violations,
sleeping-habits, safety-training-programs, and demographic-variables. It
revealed that the drivers, who could be defined as accident prone in terms of

abilities, had been involved in minor-accidents more frequently during their
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tenure in company, and their total number of accidents were higher. Moreover a
significant relation was found between the reaction quality of the drivers and
accidents in the last three years. When the severities of accidents were also
taken into consideration it was found that the speed-distance-estimation ability

of drivers affected accidents as well.

In terms of violations and sleeping-habits differences were found in accident
frequencies. Moreover sector-related differences revealed in the times and
frequency of the accidents, and it was found that the owner of the vehicle also

affects accident involvement.
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I. INTRODUCTION

After the economical changes in 1980s like: opening the doors to the market
economy and globalisation, the competition between the organisations became
much denser. The human capital of the organisations was realised to be the
one of the key competition factors, hence the companies began to give
importance to the management of their human capital. The applications that

were new for Turkey but not for the developed countries became popular.

First of all the major impact of this was the change of the name of personnel
management departments to human resources management departments. After
this the responsibilities and applications of those departments enhanced. New
methods began to be used in personnel selection and placement activities with
the old ones, and the activities like performance appraisal, career management,
leadership and executive development programs, organisational development

and training become the responsibilities of those departments.

Personnel Selection and placement was one of the basic responsibilities of
personnel departments, but with the Human Resources Departments the new,
objective, professional and scientific techniques of selection and placement
became prevalent. Here, we see the area of Work and Organisational /Industrial
Psychology as the scientific reference point to these new applications of human
resources departments, because human resources professionals owe these

techniques to the researches of the Work and Organisational Psychologists.

At the beginning of the 1900s in the US the Pragmatic Philosophy was
dominant in the scientific area and with the impact of this, the American
psychologists tried to make psychology as an applicable science from the
laboratory science of German Psychologists. One of these application areas
was the industry. Hugo Minsternberg suggested in his book named as
“Psychology and Industrial Efficiency” that: for the selection of the most efficient
labourers for particular Industries, the psychologists may develop methods in

their laboratory by which this purpose can be fulfilled (Kepir, 1980).



In 1907 Jean Lahy used measures of reaction- time, distance-speed estimation
and decision making on the applicants of street car operators for Paris
Transportation Society. During the World War ., a committee established by
Robert Yerkes and Walter Dill Scott offered psychological tests for the selection
of the U.S. army recruits for special positions, and 1.25 million men were tested.
After this boost, measurement tools developed by the psychologists became
popular in the U.S. industry as personnel selection tools (as cited in Childs,
Baughman, and Keil, 1997).

Today measurement tools developed by Work and Organizational
Psychologists are widely used by Human Resources Professionals, and
Psychological Tests are one of the most popular tools in personnel selection
with the other techniques like interviews, bio-data, assessment centres and

references (Anastasi, 1997).

For particular areas in the industry like factory production, construction and
transportation sectors; accident prevention and safety issues are very important
for companies’ image, competitiveness and customer-relations. Moreover inside
the company, accidents cause occupational injuries, product losses, property
damage, business interruptions and decrease in the morale and motivation of
the employees. Thanks to the systematic researches on occupational accidents,
today it is believed that accidents can be prevented and losses can be
minimized by the control of hazardous situations that may cause accidents
(National Safety Council, 1997).

Today it is known that there are various factors that cause accidents, and
human errors in accidents is one of the most important of those factors. Work
and Organizational Psychologists, Industrial Engineers and Management
Science Academicians work on human related issues in occupational accident
prevention in the topics of ergonomics, work-design, personnel selection and
safety training programs(National Safety Council, 1997).
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Scientists began to make studies about occupational accidents from the
beginning of the 20" century. During World War |, a research board was
established by the British Government in order to analyse the high number of
accidents in the British War Production Industry. Two mathematicians
Greenwood and Yule realized that from the statistical perspective the accidents
are not occurring at random, and some workers had a tendency to involve in
accidents. There are various findings supporting that some people are more
prone to accidents and this is theorized in “Accident Proneness Theory” (Haight,
2001).

It is possible to determine the accident prone people by using the measurement
methods of organizational psychology. Hence, functional abilities and
characteristics that are important for various jobs can be measured while
selecting the proper employees. It can be said that from the human factor

perspective accident prevention can be started from the personnel selection.

The importance of personnel selection in accident prevention should be studied
for various sectors of Turkey. The transportation sector is one of the leading
sectors, because 95% of the transportation is made over the high-ways and
roads. Moreover Turkey has a leading place in terms of traffic accidents and

losses in the world.



A. PERSONNEL SELECTION

Recruitment, personne! selection, training and development are the functions of
HR departments in order to facilitate the attainment of organizational goals.
Human Resources and Personnel Departments are responsible for providing
the organization with the right people, in the right jobs, at the right time. In
today’s highly competitive and global world, organizations claim that employees
are their most valuable assets (Schneider, and Schmitt, 1992).

Jobs differ in the requirements and individuals differ in characteristics. Different
occupational tasks require specific skills, abilities, knowledge and other
characteristics in order to be performed competently. Matching between job
requirements and people’s characteristics brings many advantages to the
organizations and employees. Due to the selection of the right work force;
companies have competitive advantage over others, increase their productivity
and market share. Moreover in some cases selecting the right personnel can be
a matter of life or death as in the case of pilots and drivers (Smith and
Robertson, 1993).

Producing an efficient worker starts with a careful analysis of job. Job analysis
is the root of establishing personnel selection system and other HR functions.
With the job analysis personnel specifications of the person who is suited for the
job is clarified in terms of knowledge, skills, abilities and other characteristics.
After the candidates are attracted, most appropriate ways of selection
techniques are chosen in order to select the best employees from the applicant
group (Kepir, 1984; Schneider, and Schmitt, 1992; Smith, and Robertson,
1993).

There are various techniques of personnel selection. The most traditional ones,
which are still widely used, are the interviews and the references. There are
many studies about the validity and utility of the interviews. One of the most
appalling result was found by Holligsworth (Holligsworth, 1912; as cited in
Smith, and Robertson, 1993) . In his study 12 experienced sales managers
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arrived at different personnel selection decisions. One candidate was ranked
first by one interviewer and last by another. However it is important to
emphasize that all interviews are not the same value. It is very important to
distinguish between traditional interviews and highly structured job related
interviews. The other traditional technique, references in selection have two
important functions: First they lead to the confirmation of the information that the
applicants give, secondly they can be used to obtain views on the previous

performance and characteristics of the applicant (Amodt, 1996).

In addition to those traditional techniques, today organizations use modern
selection techniques which have their roots in the measurement philosophy of
Work and Organizational Psychology. Work Sample Tests, psychological
testing, and assessment centres are examples of those techniques (Aamodt,
1996). The basic idea behind these techniques is that “human characteristics
can be measured” (Aguinis, Henle, and Ostroff, 2001). In order to understand

those technigues the logic of measurement should be known.

1. Measurement in Work and Organizational Psychology

Measurement is very pervasive in our everyday lives: checking time, assessing
our weight and height, grading the knowledge of students, assessing the
abilities of the applicants are all examples of measurement. Not only does
measurement influence our daily lives but also the ability to measure is the
basic feature of a branch of science and the area of Work and Organizational
Psychology (Aguinis, et al., 2001).

Work and Organisational Psychologists, and Organizational Behaviour
Researchers conduct studies; and human resources professionals continuously
make decisions that rely on accurate measurement. Employee selection,
classification, placement and guidance. Those decisions rely on measurement
tools of employee skills, abilities, interests, attributes and values. If valid and

reliable measures of employee characteristics are not used, the decisions made



can be erroneous and numerous lives may be affected negatively (Anastasi,
1997).

Also the practice in the Human Resources Departments rely on the research
that the Work and Organisational Psychologists and Organizational Behaviour
researchers made in the laboratory and the field settings. Without appropriate
measurement, research is misleading and practice is haphazard (Aguinis, et al.,
2001). Hence in researches and practice the quality of measurement tools is

important.

a. Definition of measurement

As cited in the Handbook of Work and organisational psychology Aguinis, et al.
(2001) define measurement as the assignment of numbers to attributes or
properties of people, objects or events based on a set of rules. In measurement
two components are very important: scaling and classification. Scaling is the
assignment of numbers to attributes of people. Classification refers to defining

whether people, objects or events fall into the same and different categories.

b. Benefits of Measurement

As in every science and application sound measurement contributes to
objectivity. It minimises subjective judgement. Second measurement leads to
quantification. With quantification more detailed information can be gathered
than the personal observations. In addition to that measurement leads to
standardisation. Standardised measures result in better communication
because they create a common language between the parties thus results can
be compared. Measurement saves time in the practical applications of human
resources; paper-pencil ability tests that are suitable for group applications save
the time of human resources professionals in the personnel selection process.
The most important benefit of measurement is better decision making in
employee selection, placement, classification, guidance, training and
development (Murphy, and Shon, 2000).



c. The process of measure development

The careful construction of measure development is very important for the
accurate assessment of employee attributes. There are many types of
measures, some of which require special steps or processes during their

development. However there are general processes:

The first step in developing a measure is to determine its purpose.
Measurement tools may be designed to assess ability or personality attributes
to predict future job performance, diagnosing individual strengths and
weaknesses of the employee for performance appraisal evaluating the
effectiveness of training programs, measure of vocational interests for career
development, or for research purposes (Wheaton, and Whetzel, 1997). The
purpose of the measurement will guide the development by dictating factors like
thoroughness of attribute definition, types of items included, and length and

complexity of the measure (Aguinis, et al., 2001).

The second step is to define the attribute to be measured. To clarify the
attribute, it is necessary to state what concepts are included in the attribute as
well as what is excluded. A through description of the attribute provides a
domain of content for writing items for the measure. Without a precise and clear
definition of the attribute in question, we do not know what is to be measured
(Aguinis, et al., 2001).

The third step in developing a measurement tool is making a measure plan. The
measure plan is the blueprint of the content, format, items, and administrative
conditions for the measure to ensure it will be well constructed. First, the
measure plan must include an outline of the content to be included in the
measure, which is derived from the attribute definition. Next, a description of the
target population including their demographics is needed. Then a description of
the types of items to be used (likert type, true-false, multiple choice, forced
choice etc.), number of items, and examples of items are written. Administrative

aspects concerning the instructions, duration of the test, how it will be answered
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and by whom, how it will be scored and interpreted, is written (Aguinis, et al.,
2001).

The next step is writing the items through the guideline of attribute definitions
and the measurement plan. At this stage twice the number of items desired
should be written because items will be discarded or revised. It was advised by
Nunnaly that at least 30 items are needed for a reliable measurement tool, so at
least 60 items should be prepared (Nunnaly, 1978; as cited in Aguinis, et al.,
2001). ltems should be written as simply and clearly as possible, should not be
vogue and ambiguous, never contain double negatives, must be suitable for the

target population.

After the items are prepared a pilot study should be conducted and the items
should be revised through item and distractor analysis. Based on the results of
the pilot study the items are selected for the last model of the measure (Aguinis,
et al., 2001).

(1). Establishing Norms

A raw score of an individual from a measurement tool is meaningless. Raw
scores can be interpreted only in terms of a clearly defined and uniform frame of
reference. In the application of psychological tests, the raw scores are
interpreted by reference to norms that represent the test performance of the

standardisation sample (Anastasi, 1997).

Scores gathered from a representative sample of a target population determine
norms (Aguinis, et al., 2001). In order to determine more precisely the exact
position of the individual with reference to the standardisation sample, the raw
score is converted into standard scores. These standard scores indicate the
individuals’ relative standing in the normative sample; hence permit an
evaluation of his /her performance with reference to others. The second
advantage of the standard scores is individuals performance on different tests

can be compared (Anastasi, 1997).



Mostly z- scores and percentiles are used as standard scores. Z-score is the
distance of the raw score from the mean in terms of standard deviation of the
sample: (z =[x - p ]/ S.D.). With the sign of z- scores whether the raw score is
above or below the mean can be seen (Gravetter, Wallnau, 1996). Percentiles
indicate the percentage of individuals in the sample, who score below a raw
score (Anastasi, 1997). For example a raw score in the 75" percentile means

that, the individual performed better than the 75% of the norm sample.

(2). Reliability of a measure

Reliability is the stability, consistency and the generalisability and dependability
of the measurement tool. Basically, reliability refers to the consistency of scores
obtained by the same persons. The concept of reliability underlies the
computation of the error of measurement of a single score, so we can predict
the range of fluctuation likely to occur in a single individual's score as a result of
irrelevant or unknown change factors. Reliability shows us the extent to which
individual differences in test scores are attributable to true differences in the
characteristics under consideration and which are to error variance (Anastasi,
1997).

The reliability of a measure depends on some characteristics of the
measurement tool. The length of measurement tool affects the internal
reliability, the correlation of the responses given to items in the measurement
tool. Homogeneity of the measurement items also leads to higher internal
reliability. Another factor that affects the reliability of measurement tool is the
scorer reliability that the consistency of the scorer while evaluating the
measurement tool (Aamodt, 1996). Scorer reliability is also defined as the
interrater reliability (Anastasi, 1997). -

The reliability of a measurement tool can be determined in several ways. One of
the most common ways to determine the reliability of a measurement tool is to

use it repeatedly on the same subjects (Smith & Robertson, 1993). In this case
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the correlation between the scores obtained from the same subjects on the two
administrations of the measurement tool should be over .70 (Anastasi, 1997).
This type of reliability is called test-retest reliability and also can be called as
temporal stability (Aamodt, 1996).If a measurement tool is reliable, scores
should only change slightly from Time 1 to Time 2 and the rank order of the
subjects in terms of their raw scores on the measurement tool should stay the

same (Anastasi, 1997).

Parallel forms, also called as alternate forms are a second method for
determining reliability. In order to use this method, a measurement tool must
have two equivalent versions. The two forms can be administered close
together, however to prevent the order effects a counter balanced design
should be made. The scores of the two forms are correlated whether the scores
are similar, and this is also called form stability (Anastasi, 1997).

Internal consistency is a third method for estimating reliability. It determines to
what extent the items of the measurement tool correlate with each other.
Internal reliability can be determined in many ways, but perhaps the easiest way
is to use the split-half method. ltems in a measurement tool are split into two
groups, usually the old and the even numbered items, and then the raw scores
of each group are correlated. The Spearman- Brown Prophecy formula is used
to find the adjusted correlation because the number of items in the measure is
reduced by splitting it into two haives (Aguinis, et al., 2001).

Corrected reliability: (2 X Split Half Correlation)/ (1 + Split Half Correlation)
(Aguinis, et al., 2001).

The second method for estimating the internal reliability of a measurement tool
is Cronbach's alpha. Cronbach's alpha indicates the degree that items are
correlated with each other and it is the average correlation of all possible split-
halves (Anastasi, 1997).
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(3). Validity of a measure

As cited from the Anastasi's Psychological testing book, the validity of a test
concerns what it measures, and how well it does so. So, validity is the degree to
which inferences we draw from our measure's scores are correct (Anastasi,
1997). From this point of view validity also, refers to the utility of the inferences
made from a measure's scores. Validity is the degree to which inferences from

scores on tests or assessments are justified by evidence (Aamodt, 1996).

Thus the process of validation evaluates whether a measure is assessing the
attribute it is supposed to and if a measure can be used to make accurate
decisions. Validation is an ongoing process, for every aim of usage the measure
should be validated with empirical investigations before making decisions.
Empirical investigations are conducted to gather evidence to support the
inferences made from the results of the tool (Anastasi, 1997).

Originally it was believed that there were different types of validity. However,
today it is thought that this is not the case; rather there are different types of
evidence gathering to determine the validity of a measure (Aguinis, et al., 2001).

There are three ways to gather evidences of validity: Content, criterion, and
construct. All three are interrelated and a combination of them is necessary to
determine the quality of the inferences made from the scores (Aguinis, et al.,
2001).

(a).Content Validity

Establishing content related evidence begins during the construction of the
measurement tool. The content validation process starts with the description of
the content domain. First a definition of the domain to be measured must be
clarified. After the content domain has been described, items have been written
following this description. Hence the content related validation examines
whether the measurement tool covers a representative sample of the behaviour

domain to be measured (Aguinis, et al., 2001)
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(b). Criterion Validity

Criterion related evidence is used to determine if a measure can be used to
make decisions concerning predictions for future performance. Criterion -
related evidence involves correlating scores on a predictor with some criterion.
There are two types of studies, predictive and concurrent, that can be designed
to test the relationship between a predictor and a criterion (Schneider, and
Schmitt, 1992).

Predictive validation studies focus on the prediction of future behaviour.
Predictive studies begin with obtaining scores from a random sample of the
population in which decisions will be made. Next, decisions are made without
using scores from the measure because of the risk of range restriction. After the
decision is made, scores on a criterion are gathered and the correlation

between the measure and criterion is calculated (Aguinis, et al., 2001).

Concurrent validation studies gather scores on the predictor at about the same
time from a preselected population. Thus, concurrent validation studies are
more commonly implemented, because there is no time delay (Aamodt, 1996).

(c). Construct Validity
As cited from Anastasi (1997), the construct validity of the test is the extent to
which the measurement tool may be said to measure a theoretical construct or

trait.

Construct validity is usually determined by correlating a measure's scores with a
well known valid tool measuring the same construct. Another way of construct
related evidence is internal consistency of the items in the measurement tool
measuring the same construct. This is done with factor-analysis and multi trait-
multi method matrix (Anastasi, 1997).
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2. Psychological Testing in Personnel Selection

Today psychological tests are used as an aiding tool by the human resources
professionals in all occupational decisions like selection, assignment and
evaluation of the personnel, from the view point that it would be better for both
the employee and the employer that individuals be placed in jobs for which they

have appropriate qualifications (Anastasi, 1997).

As cited from Anastasi (1997) "Psychological Tests are carefully chosen ,
systematic, and standardised procedures for evoking a sample of responses
from a candidate, which can be used to assess one or more of their
psychological characteristics by comparing the results, with those of a

representative sample”.

From this definition we can see some important characteristics of a

measurement tool in order to call it as a psychological test:

First of all Psychological Tests are systematic measures that are constructed
according to a logical framework. Secondly, through psychological testing, all
candidates receive fair, equal and standard treatment (Anastasi, 1997).

In the psychological tests, items are only a sample of the target attribute and
they evoke responses to be scored. In those tests assessments are made in
terms of human characteristics and psychological constructs. The candidates
are evaluated through the norms. The raw scores of thé candidates are
interpreted according to the norms that represent the test performance of the
standardisation sample (Anastasi, 1997).

The name test should be avoided if one of these characteristics mentioned

above are not met in a measurement tool. In addition to that the reliability and

the validity principles must be also met.
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Beside their popularity in personnel selection, psychological testing is one of the
most criticised and abused methods in personnel selection (Aamodt, 1996).The
use of psychological testing in the Human Resources Management evolved with
the ability testing (Russell, and Peterson, 1997).

a. Categorisation of Tests

Psychological tests can be categorised in various ways. There are so many
categorisation styles that there are meta- categories of classifications: They can
be categorized based on the psychological constructs they measure. Moreover
they can also be categorised based on the method of measurement (Smith, and
Robertson, 1993).

(1).Categorisation based on the psychological constructs measured

Tests can be classified according to the psychological constructs being
measured like cognitive ability tests, manual ability (dexterity) tests, physical
ability tests, personality tests, interest and motivation tests (Aamodt,1996).

In employee selection the most prevalent tests are ability tests and personality
tests. So these two kinds of tests will be mentioned in this thesis.

(2). Speed vs. Power Tests
An important distinction in testing is the speed tests and power tests.

Speed tests have easy questions however the time limit is so short that no one
can finish all the items. Hence individuals vary according to their speed of

performance (Anastasi, 1997).

On the other end of the continuum power tests which have enough time limit
and questions are steeply graded from low difficulty to high. A few questions are
easy, some are average, and some are so hard that even quite bright
candidates can not produce the correct items no matter how long they take
(Anastasi, 1997). |
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This speed and power continuum is true for ability testing which the subject

produces correct and wrong answers.

b. Ability Testing in Selection

The use of ability tests in selection is as old as the industrial psychology. In
1907 Lahy developed a selection battery for the street car operators for the
Paris Transportation Society. Lahy tried to measure the reaction time, distance-
speed estimation, and choosing the correct driving behaviour in reaction to the
street occasions. He administered all those tests with special equipments, and
individually to each applicant. Afterward ability testing was used for other jobs
like telegraph and telephone operators, typists, and stenographers (Noyan,
1953).

In the U.S., the use of ability tests spreaded with World War I. In 1917 Robert
Yerkes formed and chaired Psychology Committee of the National Research
Council which consisted of five specialists. The group offered psychological
tests for the efficiency of the military. They formed mental ability and intelligence
tests which were suitable for group administrations, hence suitable for making
quick and sound decisions. The result of the committees work was "Army
Alpha". Army Alpha Tests have five forms, each of which has 212 items, and
last 28 minutes. During the World War |, 1.25 million men were tested in 35
places in the US (Schultz, and Schultz, 1996).

In the next two decades, thanks to the utilities of the Army Alpha in military, and
due to the scientific management trends, mechanical, motor, clerical and spatial
ability tests were began to be used in the industry for efficiency (Schultz, and
Schultz, 1996).

In 1919, Walter Dill Scott, who was awarded with Distinguished Service Medal
for his contributions in the development of Army Alpha in the World War |,

formed his own company, The Scott Company, which provided consulting
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services to more than 40 major corporations in the U.S. for personnel selection
methods to increase efficiency (Schultz & Schultz, 1996).

World War Il was the second boost for the use of psychological testing in
selection. Again US Military had extensive testing programs to assist in placing
recruits in the most appropriate positions. After the war the industry used the

similar tests.

In the 1960s and 1970s due to the Supreme Court decisions and EEO (Equal
Employment Opportunity) laws the popularity of the tests diminished. However
in the last two decades they again became popular in employee selection
(Aamodt, 1996).

(1)-.Cognitive Ability Tests

The cognitive ability dimension includes the verbal, numerical, logical and
general learning aptitudes (Lowman, 1991). Sometimes the term mental ability
tests are used (Anastasi, 1997). The origin of mental ability tests goes to
Francis Galton (1822-1911) who was interested in individual differences and
hereditary of intelligence, although the term came from Catell, Galton assumed
that intelligence could be measured in terms of persons sensory capacities. He
was interested in individual differences and hereditary of intelligence (as cited in
Schuitz and Schultz,1996).The first mental ability test was developed by Alfred
Binet and Theodore Simon between 1905 and 1911 in order to identify the
mentally retarded children in the French School System. In 1916 this test was
modified in the US as the Stanford- Binet Inteiligence Test which was used to
measure Q. Army Alpha which was used by the US Army in World War | was
also a cognitive ability test (Childs, et al., 1997). . Today cognitive ability tests
are used widely in Industrial, Clinical and Educational Area (Anastasi, 1997)

As it is mentioned above the cognitive ability dimensions include various

abilities. Thanks to the systematic research efforts of Thurstone, the following
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intellectual abilities were identified as being primary cognitive abilities (Childs, et
al., 1997).

Verbal Comprehension: Tests of vocabulary, antonyms and synonyms,
completion tests, various reading comprehension tests. Word Fluency: Found in
tests of anagrams, rhyming, producing words with a given initial letter, prefix or
suffix. Spatial: Manipulating an object imaginally in a two or three dimensional
space. Numerical: Rapid and accurate doing of simple calculations, but this is
not problem solving. Memory: Test of ability to memorise quickly. Reasoning:
Discovering rules or principles covering the material of a test (Childs, et al.,
1997).

Despite the multiple sub factors measured in cognitive ability tests, most of the
variance of these measures are attributed to a general factor called "g", General
Mental Ability (Salgado, Viswesvaran, and Ones, 2001).

Wonderlic Personnel Test, Raven’'s Progressive Matrices, Miller Analogies
Tests are some examples of cognitive ability tests. (Anastasi, 1997). In general
well developed Cognitive ability tests are good predictors of employee

performance (Aamodt, 1996).

(a). Flat and Hierarchical Models of Cognitive Abilities and "g" Factor

Thurstone's model of Primary Mental Abilities did not include a general factor.
He proposed those factors were independent of each other. Flat model of
multiple aptitude theories were popular in psychometrics for years, but now
there is a grooving consensus between the researches that these abilities have

a hierarchical structure (Salgado, et al., 2001).

The hierarchical model of cognitive abilities has its roots in Spearman's works.
He proposed that every cognitive ability test measures a common, a general
factor and one or more specific factors. From higher to lower Burt proposed a

five level hierarchy with the "g”, the general intelligence, at the top. These levels
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are: General Intelligence, Relations, Association, Perception, and Sensation.
Researchers like Vernon, Catell and others proposed several hierarchical
models similar to Burt. The common view is that for the cognitive abilities, the

highest order factor "g" is used (as cited in, Salgado et al., 2001).

(b). The predictiveness of "g" in the occupational setting

The first step in doing a job is to acquire the necessary knowledge and master
the required skills. High occupational performance consists of several
components: possessing the knowledge, skills and techniques required to
perform the job; adaptation to the changing conditions; the application of
knowledge and skills to achieve organisational goals. General cognitive ability
has been shown to be a predictor of academic and training measures and

occupational performance (Schneider, and Schmidt, 1992).

According to the meta- analysis of Hunter (1983), the predictiveness of "g"
varies according to the job complexity. As job complexity increases, the validity
of "g" also increases. In Hunter's study the average corrected validities of “g"
were .40, .51, and .58 for low, medium and high complex jobs. (Hunter, 1983;
as cited in Saigado, et al., 2001) In their meta-analysis Hunter and Hunter
(1984), including several hundred jobs from different categories, they estimated
the true validity of "g" to be .54 for job training criteria. (Hunter, and Hunter,
1984, as cited in Salgado et al., 2001).

2. Psychomotor and Perceptual Ability Tests

Psychomotor and Perceptual Ability Tests are used less than the cognitive
ability tests in personnel selection. Like cognitive abilities individuals differ in
their psychomotor and perceptual abilities which are reflected in their job
performance. These abilities include the senses, attention, reaction - time,

dexterity, motor coordination, control and precision (Aamodt, 1996).

18



The perceptual ability dimension consists of attention; spatial relations, form
perceptions etc. and psychomotor abilities include motor coordination, finger
and manual dexterity etc. (Schneider, and Schmitt, 1992).

The tests for measuring psychomotor or perceptual abilities are usually
apparatus tests, but some of them have been designed in paper and pencil
forms for group applications. Today most of the individually administered
psychomotor and perceptual tests are applied with computers (Anastasi, 1997).

(a).Prevalence Of Usage

Compared to the cognitive ability tests, psychomotor and perceptual ability tests
are not prevalent, because there are limited number of jobs that require those
specific abilities, and most of the target jobs are blue collar. In general
companies prefer to make human resources investments for their managerial
positions and white collar employees. However the accurate selection of blue

collar workers is very important for safety issues.

The target occupations for these tests are: Machinists, cabinet makers, die
setters, tool and die-makers, folding-machine operators, sewing-machine
operators, post office clerks, pilots and drivers. These tests are also used by the
various road safety organisations to the drivers other than professionals
(Aamodt, 1996). ‘

(b).Predictiveness of Psychomotor Ability Tests

Opposite to the cognitive ability tests Hunter and Hunter proposed that as job
complexity increases, validity of the psychomotor tests for predicting job
performance decreases. Here are the some validity studies concerning the

perceptual and psychomotor tests (As cited in Salgado, et al., 2001).

In 1984 Hunter and Hunter reviewed Ghiseli's(1973) validity coefficients and
found that perceptual abilities showed validities ranging from .22 to .46 for clerk

occupations. They also found a predictive validity coefficient of .44 for vehicle
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operators. Hunter and Hunter also did a meta-analysis of 515 studies in the
GATB database of US employment service. They found .38 predictive validity
coefficients for perceptual ability tests. In this study the predictive validity

coefficient for psychomotor tests was .35 (As cited in Salgado et al., 2001).

In a meta-analysis by Levine, Spector, Menon, Narayanon, and Cannon-Bowers
in 1996, for the perceptual ability tests an average of .34 validity coefficients
was found for predicting job performance and .36 for training performance. For
the psychomotor ability tests the correlation between the performance ratings
was .34, for training performance .35 (Levine, et al., 1996; as cited in Salgado,
et al., 2001).

As cited in Salgado et al. (2001), in 1994 Salgado investigated the relationship
between the psychomotor ability tests and the criteria of accident rates and
training performance. He observed a validity coefficient .20 for training success,
and .33 for accident rates. In a meta-analysis by NRC from the 264 studies of
GATB database a validity of .13 composite found for psychomotor abilities and

.17 for perceptual ability tests.

In 1993 Ackerman and Kanfor worked on the Air Traffic Controllers for
developing a selection battery for future applicants. This selection battery was
consist of both cognitive and perceptual ability tests: Reasoning, spatial
visualisation, numerical ability, spatial memory and spatial-time estimation. For
different tests they found a relationship ranging from .13 to .58 between the
tests and TRACON simulator performance (Ackerman, and Kanfor, 1993).

c. Personality Testing

Various studies show that personality variables affect career and occupational
choice, training, job satisfaction, leadership, job performance, occupational
health and safety (Hough, and Ones, 2001).Hence it is not surprising that

personality measurement is prevalent in personnel selection.
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Mainly personality tests can be divided into two: Tests of normal personality and
tests of abnormal personality (Aamodt, 1996) .In the occupational context
usually tests of normal personality are used. There a lot of personality tools
which measure different types of personality constructs. Psychologists today
agree on five broad personality dimensions that affect the occupational
performance named as BIG FIVE: openness to experience, conscientiousness,
extraversion, agreeableness, and neuroticism. Today most of the personality

tests are constructed on the framework of Big-Five Model (Furnham, 1999).

(1). The validity of personality tests
In order to gain valuable results from personality testing as a personnel
selection method, personality scales should be used appropriately according to

the situations and job characteristics

As cited in Salgado, et al., (2001) the Meta —analysis concerning the validity of
Big 5- Factors for predicting job performance, training proficiency, and various
personnel data are available in the literature. In a Meta —analysis of European
Studies Salgado (1997) found that Emotional Stability and Conscientiousness
linked to work performance in more or less for all jobs. (Salgado, 1997, as cited
in Salgado, et al., 2001).

(2).Personality and Occupational Safety

Studies about safety and personality variables started at the beginning of the
20th century. In 1926 Greenwood and Woods termed "Accident Proneness” as
an affair of personality (Hough and Ones, 2001). As cited in Furnham (1999), in
1927, Newbold made a field study in 13 factories and realised that some
workers have a personal tendency to make accidents. Afterwards the number of
studies about personality variables and accidents increased (as cited in
Furnham, 1999). Hansen investigated the Social Maladjustment and
distractibility with the cognitive ability, age and job experience measures to
predict the accident rates of 362 chemical industry workers and found that they

independently predicted accidents (Hansen, 1989; as cited in Furnham, 1999).
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Perry reported that type A Behaviour, which correlates positively with
extraversion and neuroticism, predicted accident rates in motor vehicle drivers
(Perry, 1986; as cited in Furnham, 1999).

Various studies show a positive relationship between personality
characteristics: Type A behaviour, the neuroticism and extraversion dimensions

of big-five and accident rates (Furnham, 1999).

d. Computers in testing

With the rapid developments in information technology computers have had a
major impact on testing (Anastasi, 1997). Computerized versions of the tests
became popular due to the easiness they brought in administration, scoring and

reporting of the test results.

Computerized tests exhibit objectivity in test administration, because they lead
to more standardized test administration; minimize administrator faults like

miscalculation and ambiguities in interpretation (Anastasi, 1997).

In addition to the advantages in administration, computer tests are economical
with respect to test administrators’ time. Moreover the computers lead to the
development of more user-friendly versions of some ability tests like perceptual,

psychomotor and mechanical abilities tests (Anastasi, 1997).

Beside the advantages they brought to testing, computer tests have been
criticised in term of the confounding effect of the additional stress they bring to
the test takers with little or no computer experience. However there are studies
that show that this effect has no significance on test results. This additional
stress can be controlled by the test administrator in the practice period.
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B. ACCIDENT PREVENTION AND SAFETY MANAGEMENT

Managing safety in organisations starts from the assumption that the accidents
can be prevented. It also includes the premise that incidents are near accidents
and that so - called accidents are not random events, but rather preventable
events (National Safety Council, 1997). Accidents in an organisation can be
prevented with proper hazard identification and evaluation, management
commitment and support, preventive and corrective procedures, monitoring,
evaluation, true selection techniques and training (National Safety Council,
1992).

1. Safety Management

As cited from the “Supervisor's Safety Manual’ of National Safety Council
(1997), safety is defined as the control of recognized hazards to attain an
acceptable level of risk. The management of activities designed to assist
employees in the recognition, understanding and control of hazards in the
workplace and activities to make the workplace safer is called safety

management.

2. The Evolution of Safety Management in Organisations

Occupational accidents have been known in human activity for as long there
have been work places, the accidents are documented in the historical records
long before the construction of Egyptian Pyramids, but the idea that the
accidents could be reduced by safety management is new. Much of the history
indicates that the accidents in the work place are regrettable, but not
preventable. The accidents in the workplaces were seen as the poor destiny as
the other accidents. However tragedies like the Triangle Shirtwaist Company
fire on March 25, 1911, in which almost 150 people died because of locked fire
exits, led social reformers and Labour unions to push more humane workplaces
(National Safety Council, 1997).

During 1910s the workers compensation laws passed in the U.S. As a result

employers had a greatly increased financial stake in making the workplace

23



safer. In 1913, the National Safety Council was established to provide research

and information on how to increase safety.

In 1920s the trend was application of science in management practices which is
called the scientific management. Frederic Winslow Taylor suggested that the
decisions based on rules thumb and tradition be replaced with precise and
scientific procedures developed after careful study of individual situations. He
worked on productivity and efficiency and worker incentive systems. Frank B.
Gilbreth and Lilian M. Gilbreth made the Time and Motion studies. Especially
Lilian M. Gilbreth was more interested in the human aspect of work, she
pioneered in the field of Industrial and Organisational Psychology and
contributed to Personnel Management. Developing standard methods for
performing each job, selecting workers with appropriate abilities, training
workers with standard methods, supporting workers by planning their work and
eliminating interruptions, providing incentives to increase workers output were
the most important ideas that the scientific management had brought (as cited
in Daft,1988). These thoughts caused the employers to improve safety in the
organisations for improved productivity and efficiency. Employers began
inspecting the physical work place, keeping it clean, and monitoring the working

conditions.

The 1930s were important for the organisational safety management because
H. W. Heinrich wrote the first book in modern safety management, "Industrial
accident prevention". This book was important for the history of industrial
psychology as well because the human contributions to accidents were began
to be studied. The studies were in the factory settings since the industrial
accidents were more numerous and serious than the office settings (as cited in
National Safety Council, 1997).

In the following decades health and environmental issues and employee
compensations were also studied. The management of safety, health, and

environmental programs has evolved over the years. However since the aim of
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this dissertation is working on the human side of the safety management, the
other subjects are not explained deeply. Before investigating the human side of
the accidents, the basic concepts of the safety management should be

explained.

3. Occupational Accidents and Safety Management in Turkey

In Turkey the only reference point that we can get information about the number
of Occupational Accidents is the yearly statistics of SSK (Institution of Social
Insurances). However, all of the accidents are not reflected in these records due
to the reservations of the employers on informing institutions, and insufficient
investigations. Although the numbers of accidents are reflected less than the
real cases, still they are frightening (Giizel and Okur, 1992).

According to the statistics of SSK, 74.847 occupational accidents took place in
Turkey, in 2000. In those accidents 1173 employee died, and 1118 injured
seriously and became permanently unable to work. In 2000, due to the
accidents 1.697.695 work day had been lost. Approximately those occupational
accidents cost 4 quadrillion TL yearly to the Turkish economy (Tirk Tabipleri
Birligi, 2002).

According to the ILO (International Labour Organization) database
“Occupational Accidents Incidence Rate” of Turkey is 0.29, which is similar to
the countries like Korea (0.33), and India (0.34). Compared to the developed
European Community Countries our position in occupational accidents is very
negative (Turk Tabipleri Birligi, 2002).

The statistics show us the importance of safety cuiture in the work places in
accident prevention. In Turkey 72.4 % of the occupational accidents took place
in small companies, which have less than 50 insured employees. These kinds
of companies are the ones which are not legally obliged to have a doctor in the
work place. These companies are also the ones which do not have a safety
culture (Turk Tabipleri Birligi, 2002).
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According to the statistics, in Turkey, three leading sectors in occupational
accidents which result with death are ordered as Construction, Transportation,
and Production (Turk Tabipleri Birligi, 2002).

In our country, the first legislation about Occupational Safety was the 4772
numbered “Occupational Accidents and lliness and Maternity Insurance Law (Is
Kazalari ve Meslek Hastaliklan ve Analik Sigortasi Kanunu)” in 1845. This
legislation is included in the 1964 date, 506 numbered SSK taw. (Glzel, and
Okur, 1992).

Despite the legislations the high number of accidents can not be reduced. The
problem does not depend on the insufficient legislation in reality. The
regulations are not applied and the work places are not inspected adequately.
Moreover, most of the companies do not approach the issue in a scientific way
(Guizel and Okur, 1992).

In order to minimize the accidents and losses, our companies should accept the
preventive approach. According to the 73 numbered issue in the Turkish Work
Legislation: employer is responsible in supplying all the necessities and tools in
the work place for the safety of his/her employees. Beside this responsibility the
companies should make the necessary investigations while selecting their

personnel. (Glzel and Okur, 1992).

4. Basic concepts and terms in safety management
In order to understand the main principles of safety management and
occupational accident prevention some of the concepts should be defined

briefly.

a. Accidents
Accident can be defined as an unplanned, undesired event, not necessarily

injurious or damaging, that may disrupt the completion of the activity. In this
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definition the disruption of the completion of activity and the part “not
necessarily injurious and damaging" are important points (Mango, 2000). At one
time, one of the most important criteria for measuring safety performance was
time lost due to accidents. Minor injuries, property damage, and near misses
were not important. However this approach was not safety management and
accident prevention; it is the accident reaction which takes place after the fact.
As it is in this definition, a "near" accident or "near miss" is an example of an
accident resulting in neither an injury nor property damage. However those near
accidents have the potential to cause injuries and damages. As cited in the
National Safety Council's Supervisors' Safety Manual about 75 % of industrial
injuries are forecast by near accidents or near misses (National Safety Council,
1997).

In 1931 H.W. Heinrich conducted a study, which concluded that for every
serious accident there are about 29 accidents that result in minor injuries, and
300 that produce no injuries. This means that if the managers only react to the
accidents that cause injuries, they will be ignoring the 99.7% of the accidents
that occur (Heinrich, 1931; as cited in National Safety Council, 1997).

b. Hazards

A hazard is any condition in the workplace that, by itself or by interacting with
other factors, could cause death, injuries, property damage and other losses
(National Safety Council, 1997).

For example an accident prone forklift operator, who has poor motor
coordination of two hands and poor reaction capacity , lifting very heavy things

in a crowded harbour can cause harmful situations.

c. Hazard Control

Hazard control is developing a program to recognise, evaluate, and eliminate or
at least minimise the destructive effects of the hazards in the workplace
(National Safety Council, 1997).
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Hazard Control is provided by safe operating procedures, safe building,
machinery and equipment, process designs, employee selection and training,
inspection and testing programs, and effective communication about hazards

and their control.

d. Loss Control

Loss Control is the prevention of occupational injuries, illnesses, and accidental
damage to the company’'s property. Losses from hazards include: product
liability, product losses, injury to employees, property damage, public liability,
and business Interruptions (National Safety Council, 1997).

5. The Old and New Approaches against Occupational Accidents

As can be seen in the evolution of safety management in the history the
attitudes of the management against the accidents were different in the
beginning of 20th century. Accidents were seen as destiny and the aim was
minimizing the effects of the accidents after they had happened. Today it is
believed that accident can be prevented. Today the aim of safety management
is taking the necessary corrective actions before the accidents occur (National
Safety Council, 1997).

a. Safety Management in the past

In the old safety management approach the performance of the safety
supervisors were measured according to the number of losses in the accidents.
If no one has been injured seriously it was believed that the safety supervisors
were performing well. Minor injuries, property damage, near-accidents were
ignored. This view began to change with H.W. Heinrich's famous accident
study. He showed that for every accident resulting in a serious injury, there are
approximately 29 resulting in only minor injuries and 300 producing no injuries.
If you react only to major-injury accidents, you are ignoring 99.7 percent of the
accidents that occur in your work place (Heinrich, 1931, as cited in National
Safety Council, 1997).
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b. Safety Management Today

Today it is believed that the same factors causing a near-accident at one time
can cause a maijor injury next time. It can be said that today's approach is
preventive and proactive rather than reactive. Today's philosophy of safety
management can be seen in the prevention principle. According to the
prevention principle the best safety management is preventive, since it seeks
and eliminates the causes of hazards (National Safety Council, 1997). The aim
of this system is controlling all the hazards and preventing mishaps and

achieving zero accidents.

Today's preventive safety management system uses many techniques and
tools in order to determine and control hazardous situations in the work places.
The most important of those tools and techniques are Job Safety Analysis,
Employee Safety Training, Ergonomics and Effective Communication (National
Safety Council, 1992).

(1). Job Safety Analysis (JSA)

Job Safety Analysis (JSA) is the best accident prevention tool supervisors use,
because it is the root of many other corrective actions. In JSA the job is broken
down into steps and each step is checked for associated hazards. This is very
important because once the possible hazards are identified; the solutions to

eliminate those hazards can be determined (National Safety Council, 1997).

JSA have two main benefits: Due to the JSA efforts fewer accidents occur in the
work places. The second benefit of JSA is employee involvement. While JSA is
made employees realize that their own ideas are also important. When the
workers are given the opportunity to involve in decisions, they will accept and
apply the safety instructions more (National Safety Council, 1997).

JSA should be reviewed when a task is changed or modified, so periodic

revisions of JSA are very important.
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(2).Employee Safety Training

As cited from the National Safety Council Supervisor's Safety Manual according
to the studies which aim to determine the reasons why people fail to follow
safety procedures or to take reasonable precautions on the job the following

results are gained.

One of the main reasons of occupational accidents was that workers were not
given specific instructions or they could not understand the instructions
appropriately. On the other hand although they understood the instructions they
considered the instructions unnecessary and disregarded them (National Safety
Council, 1997).

To prevent all those employee training programs are very important. In the
training sessions the importance of the instructions and safety rules are
stressed. Moreover the possible hazards are told to the employees which are
gained in the Job Safety Analysis (National Safety Council, 1997).

There are various studies showing the importance of employee safety training
programs in accident prevention. These studies mostly stress the effectiveness
of training and behaviour modification. Ludwig and Geller (2000) studied the
effectiveness of safety training and behaviour modification programs on the
Pizza Delivery Service Personnel and found that such programs are important
tools in decreasing the number of risky behaviours and accidents.

in congruent with the Ludwig and Geller's study, Kili¢ (2002) found that safety
training programs were effective in changing driver behaviours on the way to
decrease their accidents. She found a negative relationship between the total
hours of training programs and risk taking and violation behaviours of the
drivers; that drivers who attended more safety training programs have less risk
taking and violation behaviours (Kilig, 2002).
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Safety training provides the means for making accidents more predictable.
Organizations should institute a systematic and comprehensive safety training
programs for their employees to improve the quality of work life (Vradenburg,
2002).

(3). Communication
All the results above about the failing of the workers in following the safety

procedures also show the importance of the communication.

A good definition of communication is "sharing information and/or ideas with
others and being understood. True understanding of instructions and qualified
communication is essential for accident prevention today (National Safety
Council, 1997; Vradenburg, 2002).

(4). Ergonomics

Ergonomics is the study of how people interact with their work. The aim of
ergonomics is creating a good match between the employee and the work
situation, and instruments with which the employee works. The aim of
ergonomics programs is to minimize accidents and illness due to chronic
physical and psychoiogical stress while maximizing productivity and efficiency
(National Safety Council, 1997).

Physical stress may arise when work conditions, tools and equipment do not fit
the worker well. This stress can cause immediate or long term damage in
muscles, nerves and joints. This stress can cause physical fatigue and fatigue
may lead to accidents (Oborne, and Arnold, 2001).

6. The Human Factor in Safety Management

Most of the researchers agree that one of the most important factors in
workplace accidents is the human error (Noyan, 1953). In order to eliminate the
worker error designers, engineers, supervisors and industrial psychologists

work.
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Before the importance of human factor had been known most of the accidents
were said to be the result of the carelessness or laziness of workers. As a result
of this thinking style the workers were punished, the engineers worked on the
machines, and other safety corrective actions were being taken. However these
punishments and other safety actions were not enough to handle the accidents
(Noyan, 1953).

a. The human factor in accidents

Today it is understood that most of the accidents in the work place are caused
by the human errors. Although all the corrective safety a'ptions are taken, the
number of the accidents decreases not over than 10% in the factories without
interfering with the human factor. This statistics support the importance of
human factor in safety management and show us that it should be studied
(Kepir, 1983).

The same issue is aiso valid for the road safety and road accidents. In the U.S.
and Europe the rail roads are equipped (the quality of the roads, the equipment
and signs etc.) so that the risks of accidents are minimized, however the

amount of the accidents were still high (Myers, 1952).

According to the Home Office reports in Great Britain in 1933 only the
automobile accidents caused the injury of 216.401 people, and the death of
7125 people. In the 1933 statistics inside the city of London everyday 156
people were injured and 4 people died due to the road accidents (as cited in
Myers, 1952).

Today it is accepted all around the world that the reason for this catastrophe is

the human factor. According to the National Safety first association, 80%
percent of those accidents are caused by the human factors (Myers, 1952).
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Both in terms of the factory accidents and road accidents the support of the
psychologists is required behind the works of statisticians, engineers, police and
other traffic experts. The researches of the ergonomic experts, road engineers,
statisticians etc. caused the importance of human factor to be recognized, and
the most suitable profession in terms of studying on the human factor in the
accidents is the industrial psychologist, because the psychomotor abilities
(reaction time, attention, motor coordination), the cognitive abilities, the
personality characteristics and the motivational factors of the workers should be
studied behind the other factors (Blasco, 1994).

b. Accident Proneness Theory

The theory of accident proneness supports the importance of industrial
psychologists in safety management. Accident proneness can be defined as the
propensity of an individual to suffer (or cause) more than an average number of
accidents. It assumes that some people are inherently more likely to have
accidents than others, due to their unchanging personality characteristics
(Furnham, 1999).

During the World War |, the British Government established the Industrial
Fatigue Research Board (IFRB), in order to analyse the large number of
accidental deaths and injuries in the British War Production Industries. In one of
the volumes published by the board the mathematicians discovered an anomaly
in the data. From the statistical perspective the accidents are not occurring at
random. Two mathematicians Greenwood and Yule in 1920 discovered and
proposed a new theoretical model: The accident experience of each worker is
not Poisson (not random), but there is a value of lambda (the average number
of accidents) differing from person to person. This coefficient is the accident
proneness of each individual (Greenwood and Jule, 1920; as cited in Haight,
2001).

According to the records of the bus drivers in the company of Boston Elevated

Railway, 50% of the accidents were done by the 20% of the drivers. Like this,
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Cleveland Rail Company in Ohio the 44% of the accidents were done by the
%30 of the drivers. Those people who have more tendency to make accidents

are said to be as accident prone (Myers, 1952).

c¢. Minimizing the effects of human factors in accidents

It is possible to determine the accident prone people by using the methods of
industrial psychology. Since human factor is one of the main causes in
accidents, industrial psychologists should have an important role in safety
management, because accidents can also be prevented by the selection of the
workers who have the least chance to make accidents in terms of cognitive and

psychomotor abilities, and this is possible with psychometry (Noyan, 1953).

Psychological tests in personnel selection are important tools in the safety
management as a hazard control system since the main philosophy of safety
management is accident prevention and creating an accident free place;
because eliminating the accident prone worker is a kind of eliminating a hazard
since the accident prone workers increase the chance of accident occurrences
in the workplace. Specially psychomotor & perceptual ability tests and cognitive
ability tests are applied for the positions that accidents can occur. The
psychomotor and perceptual ability dimension contains motor coordination,
finger and manual dexterity, reaction time, attention etc. Folding -machine
operators, assembly line workers, truck drivers are some examples which these
tests are applied (Aamodt, 1996). Behind the psychomotor and perceptual
ability tests Reasoning tests are applied as cognitive ability tests because basic
reasoning is required to understand some simple rules and give some

decisions.
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C. TRAFFIC PSYCHOLOGY

Traffic accidents are one of the main reasons of active healthy lives lost in the
world. Beside the death and injuries, they cause economic losses as well.
Hence it is one of the basic health and social problems of the world.
Psychologists have been working on the causes and prevention of accidents
from the early beginning of this century and there is a new branch of psychology
is evolving as Traffic Psychology (Sumer, Lajunen, and Ozkan, 2001). Before
passing to the studies of psychologists on the traffic problem, it would be better
to look at the statistics of road accidents in order to see the scope of the

problem.

1. Traffic Accidents

During 2000 BC with the invention of wheel the mobilisation became easier.
2300 years before today 3- wheeled vehicles were begun to be used. Romans
used vehicles during peace and war times, and they first tried to rule the
mobilisation of vehicles. At the time of Julious Sezar, it was prohibited to enter
the Rome with vehicles. This was the first written traffic legislation found in
history (TUTEV, 2002).

In 15650s Lonardo Da Vinci advised to discriminate the sireets that vehicles use
from the ones that people use in Italia. In the 18th century one-way roads are
built, parking was prohibited for some streets. In those years all the vehicles
were moved with the man and animal power (TUTEV, 2002).

In 1771 a French Engineer made a 3 wheeled vehicle and called it automobile,
since it can move by itself. Afterwards some automobiles working with steam -
engines were made. In 1821 first- steam engine post- office vehicle and fire-
fighter vehicles were made in England. The accident which this fire-fighter
vehicle made was the first fatal accident in the motorised traffic term (TUTEV,
2002).
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In 1873 first public transportation line was established between Paris and
Bordeaux by French Amedee Boleé. In 1883 Delamare Deboutevilla made the
first motorised vehicle working with the petroleum oil. From then on the
automobile technology improved and now the ratio of human /vehicle is 2/1 in
the developed countries (TUTEV, 2002).

a. Accidents in the world

It is estimated that in every year over 11 million people are affected seriously
from the road accidents in the world. In each year 1 million people die and 10
million people sustain permanent disabilities (Wentz, Roberts, Bunnv, Edwards,
Kwan, and Lefebvre, 2001). It is estimated that by 2020, road accidents will be
the third leading cause of healthy life years lost in the world, and the second
leading cause in developing countries (Murray and Lopez, 1997; as cited in
Wentz, et al., 2001). So it is urgent that effective strategies should be taken for

this problem.

In the European countries and US thanks to the right political decisions and
precautions the number of traffic accidents began to decrease compared to the
increasing number of vehicles. Especially in the Northern and Western
European countries the number of fatal accidents decreased significantly in the
last two decades. In the US the fatalities due to road accidents were 50.000 per
year in 1980s, and in 1990s this rate decreased to 40.000 per year (Stumer, et
al., 2001). However still the numbers are very big and new precautions should

be taken into consideration.

b. Accidents in Turkey

After the 1950s, with the Marshall-Aid program, the road construction
accelerated all over Turkey. Until this program the total length of the roads was
20.000 kms, and they were in low quality. Today Turkey has 1800 km high-way,
and 64.000 km road (Cumhuriyet Halk Partisi, 2002).
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In Turkey 95% of all the transportation is made over the roads and 4% over rail
roads. In the US this ratio is 27.29% in roads, 38.3% in railroads. In Germany
58.2% of the transportation is on roads, and 22% on railroads. Hence Turkey
has a dense road traffic and the number of accidents are very high in our

country compared to the developed western countries (CHP, 2002).

According to the Emniyet Genel Muadurlugi's Traffic Statistics, which gives the
number of fatalities after the first 24-hour of accident: in 1996 approximately
4600 people died in 442.000 traffic accidents and 11.400 people injured. In
2000 the number of deaths decreased 10% although the number of accidents

and injuries increased (Sumer, et al., 2001).

When we consider the number of accidents, according to the number of
vehicles, the following ratio can be seen between the accidents and the number
of deaths: in every 100.000 vehicle accidents 11 fatalities in European
countries, 15 in USA, 125 in Turkey (Simer, et al., 2001). To sum up, Turkey is

one of the leading countries in the world suffering from road accidents.

2. The Contributions of Psychologists to the Solution of Traffic Problem

When we look at how the developed countries had approached the traffic
problem in the last twenty years, we can see an interdisciplinary approach
(Sumer, et al., 2001). Psychologists have a leading role in the area of human
factors to decrease the number of traffic accidents and those psychologists are

usually called traffic psychologists.

In the traffic accidents, causes can be divided into three: human factors,
problems related to vehicles and environmental factors. Between those, the
human factor is the leading one by 90%. So this gives an important
responsibility to the psychologists working in this area (Isik, 1999). They gather
all the information from different branches of psychology: experimental
psychology, social psychology, industrial and organizational psychology,
cognitive psychology, developmental psychology, educational psychology and
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clinical psychology, in order to find solutions to the traffic problem (Sumer, et al.,
2001).

From the view of experimental and cognitive psychology, psychologists make
researches about the cognitive processes of drivers: information processing of
drivers, attention, destruction, perception of critical factors, time and space

orientation, etc (Stmer, et al., 2001).

Psychologists work on the young novice drivers who have high number of
accidents compared to the other age groups. Risky driving behaviours in
adolescents and thrill-seeking behaviour are investigated and solutions for
improving safer driving attitudes are examined (Harre, Brandt, and Dawe,
2000). In addition to that, researches on older drivers are made because older
drivers may have some functional disabilities that may limit the conditions under
which they can drive safely. Systems for accessing older drivers skills and
cognitive abilities are developed (Janke, 2001).In schools, children are given

traffic and safety educations by the educational psychologists.

From the social and clinical psychologists view, attitudes against traffic and
driving, social values and norms of driving, personality characteristics of risky
drivers, risk and hazard perception, propensity of taking risks, thrill-seeking
behaviour, aggression and road-rage are investigated. Besides, psychologists
work on ergonomics, road and vehicle design, the development of intelligent
transportation systems with engineers. Psychologists also work on drunken
driving, alcoholism and driving with excessive speed. In addition, the oldest
contribution of psychologists to the traffic safety is assessment of driving skills

with psychometric tests (Stimer, et al., 2001).

3. The Use of Psychometrics In Traffic Safety
The use of psychometrics in traffic safety is as old as the industrial and
organizational psychology. In Europe and other many countries around the

world, the drivers are selected according to their cognitive, perceptual and
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psychomotor abilities related to driving in congruent with the accident

proneness theory (Yasak, 2000).

First of all, in 1907, Jean Lahy and Doctor Toulouse worked on the selection
technics for selecting safer taxi drivers in Paris. From 1923 on (R.A.T.P.) Paris
Transportation Society started selecting their own drivers by using
psychological tests (Noyan, 1953). The use of psychometrics for traffic safety
has its roots in the Accident Proneness Theory and starts from the premise that
there are some critical abilities that the drives should have in order to perform

the driving activity safely (Yasak, 2000).

a. Research about Driver Abilities and Their Measurement

Driving capacity of the individual depend on the cognitive, psychomotor and
perceptual abilities and driving skills that are innate and learned. According to
the previous abilities, the driving activity requires the following abilities: selective
and continuous attention, concentration, stress tolerance, accurate and on time
reactions to the stimuli around, accurate reasoning, time and space orientation,
distance and speed estimation, motor coordination and peripheral vision
(Yasak, 2000).

During the driving action, the drivers should cope with different and sometimes
unpredictable stimuli. This requires the drivers to perceive and respond the
stimuli as quick as possible. In addition, these perceptions and reactions should
be appropriate and accurate. As an example; suppose that suddenly a
pedestrian has thrown himself in front of a vehicle. In this exampie, the quick
perception and the reaction of the driver is critical for the pedestrians life. If the
driver perceives the pedestrian and put on the break on time, the pedestrian
can be rescued from being crashed. The studies show that reaction time and
accuracy of the driver is the most critical ability that helps him to escape from a
danger (Yasak, 2000).
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Reaction Time can be operationally defined as the time which elapses between
a signal and the beginning of the mechanical response, when the subject has
been instructed to react as quickly as possible (Dorsch, 1994; as cited in
Neuwirth, 1999). Cale (1992) was able to prove that the test results measuring
reaction time are suited for the prediction of driving typologies. Cale was also
able to show that there are significant correlations between the test results and
frequency of accidents using a sample of 72 drivers which were involved in

accidents.

Bukasa, Wenninger, and Brandstatter (1990) tested 248 volunteer drivers in a
reaction time test and conducted that reaction time test can differentiate among
fit and unfit drivers. By using Determination Test which measures reactive
capacity under conditions of stress Cale (1992) found significant correlations

between test results and frequency of accidents.

In the traffic the drivers attend to task-relevant aspects of the traffic
environment and ignore irrelevant information which is known as "Selective
Attention". Due to their selective attention, the drivers can perceive the traffic
labels and lights, the pedestrians crossing the street, the other vehicles and all
the critical stimuli in traffic (Yasak, 2000).There are various studies in the
literature showing that there is a relationship between the selective attention

ability of the drivers and their driving competency.

Harano (1963) randomly selected a sample of male drivers who had been
involved at least three accidents in the preceding 3-years. He subsequently
matched a sample of male drivers with no accidents according to their age to
the accident prone sample. In the field dependence test field dependence was
found to be a significant predictor of accident frequency (Harano, 1963; as cited
in Janke, 1994).

Gopher and Kahneman (1971) tested professional bus drivers in the tests of

auditory selective attention and found significant correlations between the test
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performances and accident records (Gopher and Kahneman, 1971, as cited in
Janke, 1994).

Mihal and Barret (1976) investigated the relationship between selective
attention tests and five-year accident data records of commercial drivers. They
found that the results of all selective attention tests predicted significantly the
number of accidents on the expected direction (p<.001; r = 40 and .38

respectively).

In mesuring selective attention of the drivers Avolio, Kroeck, and Panek (1985)
used Visual analogue of DL (Dichotic Listening) and compared the results with
the accident rates of the drivers over a 10- year period. They concluded that
omission and switching errors in the test were significantly related with crash

frequency.

In a more recent study Lim and Dewar (1988) conducted a study in which
cognitively normal bus drivers with distinct accident histories were required to
perform a DL test. They found that drivers in the accident group performed
more poorly then the control group in the DL test (Lim, and Dewar, 1988; as
cited in Janke, 1994) .

The time and space orientation is very important in a person's daily life. The
speed and distance estimation is a sub-part of time and space orientation
(Bukasa, 1992; as cited in lsik, 1999). It is found that there are differences in
the speed and distance estimations of different people. It is also found that
speed estimation has significant correlations with the accident statistics (Isik,
1999). According to the worldwide road accident statistics in 1999, the 56.18%
of all road accidents are automobile accidents, 26.04% are truck accidents and
5.91% are bus accidents. In a study by Isik, the truck and bus drivers were
compared according to their speed-distance estimation ability. As congruent
with the statistics, the bus drivers were significantly better in speed-distance

estimation test than the truck drivers. In addition to that, truck drivers have the
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tendency of late estimations, reacting after the object crashes the line, which is

known as more risky (Istk, 1999).

Studies show that general mental ability, Spearman's G factor should be
assessed while choosing drivers. Salgado and Anderson found that general
mental ability tests were valid predictors of driver occupations (as cited in
Salgado, et al.,, 2001). Cognitive ability tests can predict accidents. These
findings are not surprising when we consider the complexity of traffic
environment. In order to decide the correct action in the traffic and in order to
understand the rules and signs of traffic, cognitive ability has a core importance.
This can be seen in the study of Galski, Ehle, and Bruno (1993) about the
Raven’s Progressive Matrices tests. They found that errors on the Raven'’s
Progressive Matrices test significantly and substantially correlate (r =.-61) with
performance on an on-road driving evaluation. A second study by Galski et. al.
(1993) found that the measure was significantly functional in predicting driving-

test failures

The assessment of these abilities in the laboratory settings is also called as

"psycho technics" (Noyan, 1953).

Besides these abilities, studies show that there are other factors that affect the
accidents the drivers involved in. There are studies showing that some
personality characteristics have a relationship with the accident proneness
(Lajunen, 1999). As cited in Furnham 1999, Perry (1986) found that type A
behaviour (aggression, time urgency, impatience) predicts motor vehicle
accidents involvement. The attitudes thrill and sensation seeking characteristics
of the drivers, risk taking behaviours affect accident involvement. (Begg, and
Langley, 2001; Deery, 1999; Drakopoulos, and Lyles, 2001; Harre, Brandt, and
Dawe, 2000; McCartt, Leaf, Farmer, Ferguson and Williams, 2001)
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b. Assessment of Drivers in the World

As mentioned before the assessment of drivers abilities started with Lahy in
1907.From 1923 on Paris Transportation Society started selecting their own
drivers by using these ability tests (Noyan, 1953). In Spain Emilio Mira Lopez
started working on the selection of tramway, bus, and taxi drivers in 1930s
(Blasco, 1994). In countries like Germany, Australia, Israel, and Switzerland the
tests for drivers are also applied in the application of driving licences to those
who failed in the examinations (Yasak, 2000).According to the related
regulations in those countries the professional drivers working in the public
sector must pass the driver selection tests, and they are obliged to be controlied
in every 3 - months after passing the age of 50 (Yasak, 2000; Janke, 1994).In
Austria evaluating psycho technical assessment of the drivers has a traditional
background and there are many research projects in the institutes of Traffic
Psychology.(Austrian Road Safety Board, 1996). Moreover the roles of the
Traffic Psychologists was defined and structured by the Austrian Law
concerning the Driving Licence and Health of the driver in 1997. (Bukasa, 2000)

In some states of U.S.A. and in some European countries the assessment of
the functional driving abilities of the old drivers is very pervasive, bacause many
studies of accident statistics show a U-shaped pattern between the accidents
and age of the drivers. According to the statistics the number of accidents are
high for the novice drivers under —25’s and for the old drivers over -65’s. Evan’s
found that in the U.S. 65 year old males have 33% more fatal crashes per unit
distance travelled and 65 year- old females had 77% more fatal crashes
compared to the younger ones (Evans, 1988; as cited in Janke, 1994).
Verhaegen (1995) found that in Belgium drivers over the age of 60 were more
than twice as likely to cause a collision. Preuser, Williams, Ferguson, Ulmer,
and Weinstein, (1998) also found that between 1994-1995 drivers aged 65-69
were 1,45 times more likely to be involved in a fatal accident than drivers aged
40-49. In theory there are various explanations for elderly drivers’ problems.
Hakamies-Blomqgvist (1993) summarizes these reasons as changes in the

functional driving abilities like: Perception, Attention, Motor Performance, and
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interaction with other road users. The changes in perceptual functions can be
poorer speed perception, shrinkage in visual field and decrease in dynamic
acuity. Attentional problems involve difficulties in selective attention tasks and
difficulties in ignoring the irrelevant information. Problems in motor coordination

increase in reaction —time lead to difficulties in vehicle control.

c. Assessment of Drivers in Turkey

In our country, safe driver assessment and selection started in 1950s in a
laboratory founded by the consultancy of French specialist in Istanbul Elektrik
Tramvay ve Tunel Isletmeleri (Noyan, 1951) . In this laboratory the sensorimotor
abilities of the drivers were assessed, and they are still making assessment to
the drivers that apply for various driving positions in a renovated laboratory. In
the 1990s Psychologists in Turkey like Isik and Yasak began to work about the
human factors in road safety and the selection tests for determining the
accident prone drivers. From 1997 on according to the 2918 numbered Road
and Traffic Legislation, the drivers who are caught as driving over speed limits,
drunken driving or passing the limit of 100 penalty points, must be investigated
psycho technically by the psychologists after the finish of their penalty time
(e.g.: the driving license of the penalised drivers were kept 1 year by the related
officers.)According to the legislation the Cognitive, perceptual, and psychomotor
abilities: selective attention, speed and distance estimation, peripheral vision,
visual pursuit, reaction time, motor coordination and reasoning should be tested
(Mutlu, 2002). In Turkey also there are consultancy firms working on the

selection of drivers for the oil, transportation and logistic companies.

In addition some universities have Psycho technical Laboratories for research
purposes. In 1998 the Psychology Department of Ege Universitesi founded a
psycho technical laboratory for the assessment of drivers and for research
purposes (Amado, 2001). In addition to that the Industrial Engineering
Department of Kocaeli Universitesi and The Traffic Researches Department of

Dumlupinar Universitesi have similar laboratories.
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D. PURPOSE OF THE STUDY

The aim of this research is showing the relationship between the accident
proneness of the drivers, and the number and severity of the accidents
Moreover, other variables related to occupational accidents will also be
investigated. These variables include sleep deprivation and fatigue, violation of
rules, and safety training. Hence it will give us a larger scope in order to

understand accidents and accident prevention in the companies.

In this study “accident proneness” will be operationally defined in terms of the
functional driving abilities of the employees. The drivers who score below the
cut of point in terms of necessary abilities will be defined as accident prone
group, and the others non- accident prone group. The ability tests that are used
to measure accident prone drivers in this study are also a part of a personnel
selection system. Hence this study would contribute to the specialists working in
safety management, personnel selection and road safety; and would show the
importance of industrial and organizational psychologists in hazard and loss

control.

It is believed that this study would also contribute to understand the human
related factors in traffic accidents, since the target group is chosen from the
transportation sector. This is crucial, because 95 % of the transportation is
made on the roads and highways in Turkey, the number of traffic accidents are
very high, and transportation is the second leading sector in occupational

accidents.
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1. Theoretical Model, the Hypothesis, and the research questions
The theoretical structure of this research can be summarized as a model in the

figure below.

Accident Proneness:
{Insufficiency in
necessary abilities)
Reaction quality and
reaction time

Selective attention and
detection time

Speed and distance
estimation ability
General Reasoning

Rule Violations:
Penalties
Number of penalties

™

ACCIDENTS
Accident Frequency
Accident frequency in 3 years
Accident Frequency in
Company
Accident Frequency in
Driving History
Accident Severity
Minor accidents
Accidents with only property
loss
Accidents with casualties
Hitting a pedestrian cases
Accident Frequency and

Severity

Kind of penalties
Total penalty point

Fatigue: T T

Sleep hours
Feeling of fatigue

DEMOGRAPHIC

VARIABLES
/ Age

Education level
Marital Status
Number of children
Experience of driving
Type of driving licence
Age of driving licence
Tenure

Sector

Owner of the vehicle

Employee Safety Training
Total training hours

FIGURE 1: Theoretical Model of the Study

In this model first of all it is expected that the accident proneness of the drivers

will affect the frequency and the severity of the occupational accidents made.

Moreover rule violations fatigue and sleep deprivation, and employee safety
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training programs can have effects on the accidents. In addition the necessary
demographic variables will be analysed in terms of their effects to accident
frequencies and accident severity.

The hypotheses are as follows:

H..: The drivers, who are found as accident prone in the selection system,

have more accidents than the non- accident prone drivers.

H.o: The drivers, who are found as accident prone in the selection system, have

more severe accidents than the non- accident prone drivers.

H.: There is a relationship between the accident proneness and the frequency

and severity of the accidents made.

His: There is a positive relationship between the rule violations and the

frequency and severity of the accidents made.

Ha4: There is a negative relationship between the total hours of employee safety

training programs taken and the frequency and severity of the accident made.

Hs: The drivers who have enough sieep will have fewer accidents.

The research questions are as follows:

Q+: How does accident proneness of the drivers affect the penalties?

Q2. How do the demographic variables affect the accident frequencies and

severity?

Qs: Is there any difference between the drivers of public and private sector in

terms of the accident frequencies and severity?
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Q4: In which period of the day the accidents take place regarding the public and

private sector?
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Il. METHOD
A. Subjects
The subjects were the 165 professional drivers who were working inside the city
in public, personnel and student transportation. 100 of the drivers were working
in the public sector and 65 of them were working in the private sector

companies.

The questions regarding the demographic characteristics of the drivers included
age, sex, education level, marital status, number of children, total number of
driving experience, age and kind of the driving licenses, and the tenure in the
company. All those demographic questions were asked as open - ended

questions in the Surlicl Bilgi Formu (Driver Information Survey).

The demographic characteristics of the subjects can be seen in Table 1.

TABLE 1

The Demographic Characteristics of the Subjects

Variable Mean Median  Mode Std'. . Range Minimum  Maximum
Deviation

Age 39,78 39,00 39 7,14 40 21 61

Tenure 6,36 6,00 1 5,31 25 1 26

Number of

children 2,20 2,00 2 1,11 7 0 7

Age of driving

licence 16,99 17,00 17 6,46 31 2 33

Driving

Experience 17,80 17,00 15 6,36 30 3 33

Age of Prof. 16,24 16,00 17 6,74 33 0 33

Driving Licence
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The educational levels of the subjects are presented in Table 2.

TABLE 2
Educational Levels Of The Subjects
Frequency Percent Valid Percent ~ Cumulative Percent
Primary School 96 58,2 58,5 58,5
Secondary School 36 21,8 22,0 80,5
High School 32 19,4 19,5 100,0
Total 164 99,4 100,0
Missing 1 0,6

The distribution of the subjects according to the driving licences can be seen in
Table 3.

TABLE 3

Distribition of the Subjects according to the Driving Licence Type

Licence Type Frequency Percent Valid Percent Cumulative Percent
B&E 1 0,6 0,6 0,6

B 18 10,9 10,9 11,5

C 1 0,6 0,6 12,1

E &A1 1 0,6 0,6 12,7

E&A2 5 3,0 3,0 15,8

E 139 84,2 84,2 100,0

B. Instruments

The abilities of reaction time, selective attention and Spearman’s g factor are
measured by the various tests of Vienna Test System. The tests of Vienna Test
System are computer-aided diagnostic tools which are used all over the world
(Neuwirth, 1999). There are over 200 installations in universities, over 600
installations used by industrial psychologists, over 100 installations used in
defence psychology, over 500 installations used in traffic psychology and over
1100 installations in clinics and rehabilitation centers. The traffic battery of the
Vienna Test System and its Turkish norms are the first test battery and norms
which got the consent of the Turkish Psychological Association for the traffic
applications according to the Turkish Road Legislation. The tests which
measure reaction time, selective attention and the Spearman's g factor are also
in the fraffic test battery which have the consent of Turkish Psychological

Association and used by the industrial psychologists as well.
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Various validity and reliability studies of those tests are available for Turkish and
other languages.(Karner and Neuwirth,2000; Neuwirth, 2001; Amado, Koyuncu,
Ovgin, Tekinsav, and Tatar, 2001)

1. Vienna Determination Test for Screen (DT): Complex multiple-stimulus
reaction test

In order to measure the reaction time of the workers and the drivers the S5
Vienna Form A version of the Vienna Determination Test for screen is used.
This test is designed to measure reactive stress tolerance, the ability to perform
multiple choice reactions to quickly changing stimuli and to detect the
impairments of attentive capacity in ability testing in traffic, sports, industrial and
pharmacopsychology. The test especially focuses on reaction time and reactive
stress. As a cognitive sub performance the discrimination of colours and
sounds, the selection of relevant reactions are required. The test requires a
continuous, lasting fast and differing reaction to fast changing stimuli, what

shows to be very stress producing.

During the application colour stimuli are presented via screen, the acoustic
stimuli via "Test System Interface”. The reaction is set by pushing the
appropriate buttons of the universal panel. There are total of 540 acoustic and

visual stimuli in the test and the test last 15 minutes.

a. Reliability
The reliability (internal consistency) computed for the test: The Cronbach a for

Median Reaction time (r=0.99), correct reactions (r=0.98) and timely reactions
(r=0.98).

b.Validity

Significant results were reached in terms of validity by Neuwirth (2001) in a
study carried out on deliberately allocated groups as normal people, psychiatric
patients, and neurological disorders. When the test results of 180 subjects were

compared with other reaction time tests high results were found. Amado,
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Koyuncu, Ozgiin, Tekinsav and Tatar (2001) found that total correct reactions in
the Determination test was the most effective variable in discriminating the

accident prone drivers who are tested in the Ege Universitesi.

Hayos showed that the test was able to differentiate between fit and unfit drivers
(Hayos, 1960; as cited in Neuwirth, 1999). Cale (1992) found significant

correlations between test results and the frequency of the accidents.

2. Signal Detection Test (SIGNAL): Test assessing signal detection ability
and selective attention

The theoretical background of the test comes from the Signal Detection theory
of Green and Swets (1966) which describes the perception of weak signals
against a continuously changing background.(Green and Swets; as cited in
Neuwirth, 1998). During the 20 minutes administration time all over the screen
dots are displayed, removed and added in random mode. The critical stimulus
to be detected by the subject occurs when four dots form a square, and the S1
Standard 1 form of the test is applied to the subjects with white dots against a
black background, which consists of 60 critical stimuli.

a. Reliability

The split half reliability for the number of correct reactions lie between r=.74 and
r=.85. The split half reliability for the median detection time is between r=.78
and r=.84(Neuwirth, 1999).

b. Validity

Significant results were reached in terms of validity by Neuwirth in a study
carried out on deliberately allocated groups as normal people, psychiatric
patients, and neurological disorders. The procedures are considered valid in
terms of content and construct validity as in conformity with signal detection

theory.
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3. Raven's Standard Progressive Matrices (SPM) -Non-verbal Component
of Spearman's "g”
It is a non verbal assessment tool of g factor among people of all ages from 6 to

80, in educational, occupational, and clinical settings and researches.

SPM was developed by the English Psychologist John Court Raven in 1936,
and the standard form was prepared in 1938. After this date there were some
changes and corrections made in the test form, and from 1956 on no changes

were made on the test (as cited in Neuwirth, 1999).‘

SPM was developed in order to measure the general intelligence and opposite
of the verbal intelligence tests it is culture free. The items consist of a set of
matrices, from each of which a part is removed. The task is to choose the
missing insert from given alternatives. The easy items require accuracy of

discrimination; the difficult ones require logical reasoning (Anastasi, 1997).

In this research the computerised version of the SPM which is found in Vienna
Test System is used. There are total of 60 items, and no time limit.

a. Reliability

The tests re-test reliability changes between .70 to .90. Internal consistency
coefficients are mostly .80s and .90s (Anastasi, 1997). Split half reliabilities
established in more than 40 studies from highly diverse backgrounds and age
groups are mostly over .90s(Schuhfried, 2001).

b. Validity

The correlations between SPM and academic achievement were found as high
as .70. The reported correlations with other intelligence and ability tests vary
between .20 and .80. Factor analytic studies report high loadings on "g", up to
95 (Anastasi, 1997).
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4. Speed & Distance Estimation Test
The speed and distance estimation ability of the subjects were measured by

Speed & Distance Estimation Test.

In the speed and distance estimation test, there is an object which approaches
to a line which postures on the other side of the screen. After moving for a
while, the object disappears and the subject is supposed to assume the object
to continue approaching the line. When the subject thinks that the object
touches the line, he/she pushes the spacebar of the keyboard (Isik, 1999). In

this test the subjects have to make 20 estimations.

a. Interpretation of the test results

There are two variables that determine the performance of the subject in this
test. The mean distance of the estimations and the tendency of the estimations.
The mean distance of the estimations is determined by adding the estimation
distance of each item, and dividing it with 20 (total number of items). The
smaller the mean distance of the estimations, the higher the subject's
performance. The "estimation tendency" of the subjects are determined by
adding the number of early estimations (the responses before the object
touches the line) with negative sign, to the number of late estimations (the
responses after the object touches the line) with the positive sign. If the subjects
have an equal number of late or early estimations, the estimation tendency is
zero. If the number of early estimations are greater than the late estimations the
tendency is negative; if the opposite the estimation tendency is positive (Isik,
1999). The positive estimation tendency is worse than the negative, since the
number of late estimations which are said to be risky in the traffic conditions are

more than the early ones (Bukasa, 1992; as cited in Isik 1999).

b. Validity and Reliability
In a study by Isik (1999) a significant difference was found between the speed
and distance estimations of the professional bus and truck drivers. Since the

ratio of truck accidents are greater than the ratio of bus accidents
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(trucks:26.04% of total accidents, bus: 5.91% of total accidents), the results
which show that the truck drivers have a significant tendency of late estimations

compared to the bus drivers show test's validity.

5. The Norms of the Tests

All the tests have the norms over 1000 subjects which have the consent of the
Turkish Psychological Association for the legal applications. In addition there
are professional norms for the professional drivers. The latest norm sample was

a 4281 numbered huge sample (Isik, Cetinaslan, Gulicu, 2002).

6. Driver information Form

The other variables of the model were gathered through the Driver Information
form. In this form the drivers were questioned in terms of their demographic
characteristics, accident frequencies and severities for different periods, traffic

penalties, sleep hours, accident hours, and employee safety training programs.

In the Driver Information form the accident statistics were gathered for three
periods of time: Frequency of accidents which took place in the last three years,
Frequency of accidents which took place during their tenure in the company
where they still work, Frequency of accidents which took place in their driving
history. In addition to that for all these periods the severity of the accidents were
questioned by the type of the accidents took place: minor accidents, accidents
with only property loss, accidents with casualties (except hitting a pedestrian),
and hitting a pedestrian. From this information, 3 severity type is used to form a
variable of accident point which summarizes accident frequency and accident :
Accident Point = 1x(Frequency of minor accidents)+2x(Frequency of accidents
with property loss)+3x(Frequency of accidents with ~casualties +Hitting a

pedestrian).

C. Procedure
All the drivers are tested one by one in the computerized version of the tests

used for measuring accident proneness (reaction time, selective attention,
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distance estimation and the general intelligence tests). Then they completed the

Driver Information Forms.
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L. FINDINGS
The ability scores of the drivers which are used to assess accident proneness
are not put into a factor analysis since each of them is measuring a necessary
but different construct. For example both selective attention and reaction time
are necessary abilities of driving, but they are different psychological constructs.
The other analyses were conducted after the reliability analysis of the

instruments.

A. Reliability of the Instruments

Although the tests have been approved by the Turkish Psychological
Association for legal applications, and there have been validity and reliability
studies conducted both in Austria and Turkey; internal reliability analysis of the

tests was also conducted for this thesis.

1. Reliability of the Vienna Determination Test

The internal reliability (internal consistency) of the Vienna Determination Test
was computed by using subtests for the critical variables used to assess the
drivers reaction time and quality : Median reaction time, correct reactions given
in the specified time (on time reactions), correct reactions, and reactions (no
matter whether they are correct or wrong). The analysis were made from the

data of the private sector drivers that attended this study as subjects (n=65).

The Cronbach o for Median Reaction Time (Alpha = 0, 97), for on time
reactions (Alpha = 0, 94), for correct reactions (Alpha = 0, 91), and for reactions
(Alpha = 0, 83).

2. Reliability of the Signal Detection Test

The internal reliability of the Signal Detection Test was calculated by using the
four quadrants of the test monitor: above left, above right, below left, and below
right. The Cronbach o coefficients were calculated for stimuli detected correctly

(correct detections), stimuli omitted, and mean detection time. The analyses
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were again made from the data of the private sector drivers that attended this

study as subjects (n=65).

The Cronbach o for Correct Detections (Alpha = 0, 84), for omitted stimuli
(Alpha = 0, 84), and for Mean Detection Time (Alpha = 0, 79).

3. Reliability of the Raven’s Standart Progressive Matrices Test

Split-half method was used to analyse the internal reliability of the SPM. Since
the test is a power test even and odd numbered item division was used. The
Pearson Correlation between the even and odd numbered item was high (r=0,

86). Moreover the Cronbach « for correct answers was found (Alpha=0, 92).

4. Reliability of the Speed and Distance Estimation Test
In order to test the reliability of the speed and distance estimation test, the ratio
of each estimation to the real distance was used. The 20 ratios for the 20 items

were analysed, the Cronbach o was found (Alpha= 0, 76)

B. The Differences between the Accident Prone and Non-Accident Prone
Drivers

In order to test the Hi; and Hyp, first of all the drivers were categorised as
accident prone drivers and non-accident prone drivers due to their ability test
results in the selection system. In Turkey and Austria 16" percentile is used as
a cut point for the legal applications (for amateurs), and 35™ percentile for the
professional drivers in order to select the suitable applicants for the occupation.
So the drivers who scored at least in the 35" percentiles and over were
categorized in the non — accident prone group, the others were in the accident -

prone group.

Two norm tables were used to determine the cut points. The first norm table
was the one which is approved by the Turkish Psychological Association. The
other norm table was derived from the data of 165 subjects. While utilizing from

the norm tables; the variables like education level and age, which effect the
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functional driving abilities measured, are controlled. Education level was
controlled while evaluating the scores of Signal Detection Test and Raven’s
Standard Progressive Matrices. Ages of the applicants were controlled while

evaluating the scores of Vienna Determination Test.

For both of the norm tables 128 of the drivers were grouped in the accident
prone group and 32 were in the non- accident prone group (5 subjects were
excluded due to the missing data, hence 160 subjects were used for this

analysis). It was seen that the two norm tables lead to the same results.

Independent sample t- tests were conducted in order to compare the accidents
of two groups in the last three years, in company and in the driving history. A
significant difference was found between the two groups in terms of the number
of minor accidents they did while they were working in their company, [t =
3,001, p =0,003]. The accident prone group significantly had more minor
accidents than the non-accident prone group during their work in the company.
Also a significant difference was found in the total number of accidents made in
the company, [t= 2,538, p=0,013].The accident prone group did more accidents
than the non —accident prone group during their tenure in the company. For the
other categorization of accidents and time periods no significant difference was

found. These results can be seen in Table 4.

TABLE 4

Accident proneness and accidents

Minor accidents in the company N Mean SD t p
Accident prone drivers 128 0,86 1,29 3,001 0,003
Non- accident prone drivers 32 0,41 0,56

T=3,001, p=0,003

Total number of accidents in the

company N Mean SD t p
Accident prone drivers 128 0,92 1,36 2,538 0,013
Non- accident prone drivers 32 0,50 0,67

T=2,538, p=0,013
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C. Relationship between the Driver Abilities and the Accidents

In order to test the H,, the relationship of accident proneness to the accident
frequencies and severity, multiple regression analyses were conducted with the
raw scores of the tests in the selection system. The critical variables of the four
ability tests; Correct Reactions (Reaction quality), On time Reactions (Both
reaction quality and speed), Median Reaction Time (Reaction speed), Correct
Detections (Selective attention), Median Detection Time (Detection time), Mean
Estimated Distance (Speed and distance estimation ability), and total correct
answers in SPM (general reasoning); were used as independent variables. The
accidents were used as dependent variables. First of all 3 Multiple regression
analysis were conducted for: total nhumber of accidents in three years, total
number of accidents in the company, and total number of accidents in driving

history.

With these seven independent variables it was seen that there was
multicolinearity in the model between the correct reactions, on time reactions,
and reaction time (3 variables of the Vienna Determination Test). This problem
was solved by excluding the on time reactions from the model. Than the
multiple regression analyses were conducted again for different accident

variables.

The reaction quality of the drivers was the most important factor in the model for
explaining the total number of accidents that the drivers involved in the last
three years. There is a negative relationship between the accidents in the last
three years and the reaction quality of the drivers. The result is presented in
Table 5.

60



TABLE 5

Multiple Regression analysis between the abilities and the total number of
accidents in the last 3 years

Predictors R Adjusted .
Square R Square - SigF Beta T P
0,081 ,045 2,236,043

Reaction quality (DTcor) DTcor -265 -2.185 030*

DTreact -025 -220 826
Signtot ,077 911 364
Sigtime ,101 1,175 242
HMT 135 1,730 ,086

SPM 071 733 465

Independent Variables: Reaction quality (DTcor), Reaction time (DTreact), Selective attention -
capacity (Signtot), Detection time (Sigtime), speed and distance estimation (HMT), general
reasoning SPM)

Dependent Variable: Total number of accidents in the last three years

*p<,05

With the severity of the accidents in the last three years, the abilities were able
to explain the accidents in the last three years. The reaction quality was again
the most important factor in explaining the accidents in the last three years. It
has a negative relationship with the accidents. When the severity of the
accidents was considered the speed and distance estimation ability of the
drivers also revealed to be a significant factor. The accidents have a positive
relationship with the mean estimated distance in the speed and distance
estimation test .The results can be seen in Table 6.
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TABLE 6
Multiple Regression analysis between the abilities and the accident point

(frequency * severity) in the last 3 years

Predictors R Adjusted ,
Square R Square P Sigf Beta t P
0,083 0,047 2,310 0,037
Reaction quality DTcor -303 -2507 013"
(DTcor) ' ’ ’

DTreact -115 -1,024 307
Signtot 091 1,071 ,286
Sigtime ,082 961 338
Speed and distance HMT 153 1975 050*

estimation (HMT)
SPM 031 319 750

Independent Variables: Reaction quality (DTcor), Reaction time (DTreact), Selective attention
capacity (Signtot), Detection time (Sigtime), speed and distance estimation (HMT), general
reasoning SPM)

Dependent Variable: Accident point (frequency * severity) in the last three years

*p<,05

For the other time periods no relationship was found between the abilities and

the accidents.

D. Violations and Accidents

Considering the rule violations, the traffic penaities of the drivers were analysed.
The drivers were divided into two groups in terms of the answers they gave to
the question whether they have been penalized or not. 128 of the drivers
mentioned that they had traffic penalties in their driving history and 31 of the

drivers mentioned that they have never been penalized.

Independent Sample t-test was conducted to compare the accidents of drivers
who have traffic penalties records with no penalty records. Some of the analysis
yielded significant results between the two groups in the expected direction.
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The drivers that have traffic penalties, had more accidents resulting with
property ioss in the last three years compared to the non-penalized drivers, [t =
2,272 p =0,025]. The result is presented in Table 7.

TABLE 7
Violations and comparison of the accidents involved in the last three
years

Accidents with property loss in N Mean sSD t =)

3 years

Penalised drivers 128 0,03 0,19 2,272 0,025
Non- penalised drivers 31 0 0

The penalized drivers significantly invoived in minor accidents more frequently
in their driving history, [t = 2,697, p =0,008]. The penalized group had been
involved in significantly more accidents resulting with property loss in their
driving history [t = 3,501 p = 0,001]. The total frequency of the accidents of the
drivers in the penalized group in their driving history was also greater than the
other group, [t = 2,918 p=0,004].

When the severity of the accidents was also considered with frequencies the

penalized drivers had also more and severe accidents, [t = 4,001 p=0,000].The

results are presented in Table 8.
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TABLE 8
Violations and comparison of the accidents involved in driving history

N!inor accidents in driving N Mean SD t b
history

Penalised drivers 128 1,85 2,28 2,697 0,008
Non- penalised drivers 31 0,71 1,22

Accidents with property loss N Mean SD t P
Penalised drivers 128 0,10 0,33 3,501 0,001
Non- penalised drivers 31 0 0

Total number of accidents N Mean SD t p
Penalised drivers 128 2,05 235 2918 0,004
Non- penalised drivers 31 0,77 1,23

Accident point

(frequency*severity) ! Moan i : P
Penalized drivers 128 2,34 2,58 4,001 0,000
Non- penalized drivers 31 0,90 1,54

E. Safety Training and Accidents

In order to test the effect of safety training programs on the number of accidents
involved, correlation analyses were conducted using Pearson’s r. Negative
correlations were expected between the total hours of safety training seminars
taken and the accidents involved. However no significant correlation was found
expect for the positive correlation between the seminar hours and hitting a

pedestrian cases in the driving history. The results are presented in Table9.
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Table 9:
Correlations of the seminar hours to the accidents

In 3 years In Company In Driving History

Minor accidents -0,131 -0,093 -0,125
Property loss 0,707 ** -0,019 0,360**
Casualties 2 2 -0,055
Hitting a pedestrian -0,028 -0,031 -0,008
Tota:ll number of -0,056 -0,093 -087
accidents

Accidentpoint 0,004 -0,088 -0,051

* Correlation is significant at the 0, 05 level (2-tailed)
** Correlation is significant at he 0, 01 level (2- tailed)
#Can not be computed because at least one of the variables is constant

F. Sleep Deprivation and Accidents

In the Driver Information Survey there were four choices in terms of total hours
of night sleep: More than 8 hours, 8 hours, 6-7 hours, and less than 8 hours.
However, the frequencies of all these choices were not enough to make an
ANOVA analysis.

Hence the first 2 and last 2 were merged, and two groups were formed
according to the recent usual sleep of 8 hour or more: Drivers who sleep less
than 8 hours (U-8) and the drivers who sleep 8 and more hours (O-8), an
independent sample t- test was conducted to compare the effect of night sleep

on accidents .

A significant difference was found between the two groups in terms of the
number of minor accidents they were involved in the last three years, [t = -
2,838, p =, 006]. The drivers who have night sleep less than 8 hours involved in
more than twice of the minor accidents compared to the drivers who have night

sleep of 8 and more hours.

The drivers who sleep less than 8 hours also had more accidents in the last

three years, [t = -2,571, p =0,012]. The results are presented in Table 10.
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TABLE 10

Daily sleep and comparison of the accidents involved in the last three

years
Minor accidents N Mean SD t p
Daily sleep 8 hours and over 97 0,55 0,79 -2,838 0,006
Daily sleep less than 8 hours 61 1,03 1,18

Total number of accidents N Mean SD t P
Daily sleep 8 hours and over 97 0,63 0,87 -2,571 0,012
Daily sleep less than 8 hours 61 1,11 1,31

Accident point

(frequency*severity) N Mean SD t P
Daily sleep 8 hours and over 97 0,77 1,21 -2,049 0,042
Daily sleep less than 8 hours 61 1,23 1,57

Moreover the drivers who sieep less had been significantly involved in more

minor accidents in the company they have been working in, [t= -2,570, p =,

011], and their total number of accidents were greater, [t = -2,331, p=0,021].

When the severity of the accidents are involved in the number of accidents

made, there is again a significant difference between the two groups’ accidents

in their company [t = -2,049, p=0,042]. These results are presented in Table 11.

TABLE 11

Daily sleep and comparison of the accidents involved in this company
Minor accidents N Mean SD t p
Daily sleep 8 hours and over 97 0,59 1,08 -2,570 0,011
Daily sleep less than 8 hours 61 1,08 1,32

Total number of accidents N Mean SD t p
Daily sleep 8 hours and over 97 0,67 1,42 -2,331 0,021
Daily sleep less than 8 hours 61 1,15 2,32

Accident point

(frequency*severity) N Mean SD t P
Daily sleep 8 hours and over 97 0,81 1,41 -1,847 0,042
Daily sleep less than 8 hours 61 1,28 1,72
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For the accidents in driving history no significant difference was found.

G. Accident Proneness and Penalties

The penalties of the drivers were questioned in terms of the kind and total
number of penalties. The penalties were categorised as: drunken driving, miss
parking, violating traffic signs and lights, excessive speed, driving without
having a break, driving without seat-belt, faulty passing, and other reasons.

In order to test the research question 1, the penalties of the accident prone and

non - accident prone drivers were compared through independent sample t-test.

It was found that the drivers in the accident prone group have been more
frequently penalized for other reasons (absence of necessary documents etc.),

compared to the non- accident prone group. The result is presented in Table 12.

TABLE 12:

Accident Proneness and Penalties:

Penalties for other reasons N Mean SD t p
Accident-Prone Drivers 128 0,55 0,96 2,226 0,028
Non-Accident-Prone Drivers 31 1,29 0,46

There was not any difference between the two groups for other categorizations

and total number of penalties.

H. Demographic issues and Accidents

In order to understand the effects of demographic variables on the accidents,
the analyses were conducted considering the sector, the owner of the vehicle,
the educational level, age, driving experience, tenure and the driving licences of

the drivers.

1. Sector and the accidents
In order to analyse the effect of sector on accidents, public and private sector

drivers were compared through independent sample t- test.
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Private sector drivers have been involved in more accidents resulting with
property loss in the last three years, [t = 2,309, p=0,024]. Moreover private
sector drivers had more accidents resulting with property loss in their driving

history compared to the public sector drivers, [t = 3,209, p= 0,002].

Public sector drivers had more hitting a pedestrian cases compared to the
private sector drivers in the last three years, [t =2,162, p=0,0,033] ;and during
their tenure in the company, [t = 2,606, p=0,011].

Public sector drivers have been involved in more minor accidents in their
company compared to the private sector drivers, [t = 6,599, p=0,000]. In
addition total number of accidents that the public sector drivers had been
involved in their company were significantly greater than the private sector
group, [t =7,122, p=0,000]. When the severity is also included in the dependent
variable the public sector drivers had more accidents than the other group, [t
=7,128, p=0,000]. The results are presented in Tables 13, 14, and 15.

TABLE 13

Sector and comparison of the accidents involved in the last three years
Accidents with property loss N Mean SD t p
Public sector drivers 95 0,00 0,00 2,309 0,024
Private sector drivers 65 0,07 0,27

Hitting a pedestrian ' N Mean SD t p
Public sector drivers 95 0,06 0,28 2,162 0,033
Private sector drivers 65 0,00 0,00
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TABLE 14
Sector and comparison of the accidents involved in this company

Minor accidents N Mean SD t p
Public sector drivers 95 1,18 1,34 6,599 0,000
Private sector drivers 65 0,17 0,55

Hitting a pedestrian N Mean SD t p
Public sector drivers 95 0,08 0,31 2,606 0,011
Private sector drivers 65 0,00 0,00

Total number of accidents N Mean SD t p
Public sector drivers 95 1,31 1,41 7,122 0,000
Private sector drivers 65 0,17 0,55

Accident point

(frequency*severity) N prean pD j P
Public sector drivers 95 1,54 1,75 7,128 0,000
Private sector drivers 65 0,17 0,55

TABLE 15

Sector and comparison of the accidents involved in the driving history

Accidents with property loss N Mean SD t p
Public sector drivers 95 0,01 0,10 3,209 0,002
Private sector drivers 65 0,18 0,43

2. The Owner of the Vehicle and Accidents

In order to understand the effect of vehicle owner on the accidents the drivers
were asked in the Driver Information Form whether the vehicle was owned by
the company, by the driver or by another owner. 106 of the drivers answered
that the vehicle they use belonged to the company. 34 of the drivers mentioned
that the vehicle belonged to them or another person. Independent Sample t-

tests were conducted to compare the accidents of two groups.
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It was found that the drivers, who use the vehicle of the company, have been
more frequently involved in minor accidents compared to the other group in the
last three years, [t =2, 172, p=0,027] ; and during their work life in the company,
[t = 6,515 ,p=0,000].Moreover it was also found that the drivers, who use the
vehicle of the company, had more hitting a pedestrian cases compared to the
other group in the last three years, [t = 2, 158, p=0,033] ; and during their work
life in the company, [t = 2,597 , p=0,011].In addition to those findings the
drivers, who use the vehicle of the company, had more accidents compared to
the other group in the last three years, [t = 2,144, p=0,034]; and during their
work life in the company, [t = 6,999, p=0,000].When the severity is also taken
into consideration with the frequencies of accidents, the drivers who use the
vehicles of the company have more accidents in the last three years, [t=2,010,
p=0,046]; during their tenure in the company, [t =7,056, p=0,000]; and in their
driving history [t = 2,369, p=0,019]. Those results are presented in Tables 16,
17, and 18.

TABLE 16
Owner of the vehicle and comparison of the accidents involved in the
last three years

Minor accidents N Mean SD t p
Vehicle of the company 106 0,77 1,04 2,172 0,027
Vehicle of the driver or another

person 34 0,35 0,65

Hitting a pedestrian N Mean SD t p
Vehicle of the company 106 0,06 0,27 2,158 0,033
Vehicle of the driver or another

person 34 0,00 0,00

Total number of accidents N Mean SD t p
Vehicle of the company 106 0,85 1,11 2144 0,034
Vehicle of the driver or another

person 34 0,41 0,74

Accident point

(frequency*severity) N Mean SD t P
Vehicle of the company 106 1,00 1,45 2,010 0,046
Vehicle of the driver or another

person 34 0,47 0,89
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TABLE 17
Owner of the vehicle and comparison of the accidents involved in the

company

Minor accidents N Mean SD t p
Vehicle of the company 106 1,11 1,32 6,515 0,000
Vehicle of the driver or another 34 0.15 0.44

person

Hitting a pedestrian N Mean SD t p
Vehicle of the company 106 0,08 0,30 2,597 0,011
Vehicle of the driver or another 34 0,00 0.00

person

Total number of accidents N Mean SD t p
Vehicle of the company 106 1,23 1,39 6,999 0,000
Vehicle of the driver or another 34 0.15 044

person

Accident point

(frequency*severity) A ey =L t P
Vehicle of the company 106 1,43 1,71 7,056 0,000
Vehicle of the driver or another 34 0.15 0.44

person

TABLE 18

Owner of the vehicle and comparison of the accidents involved in the
driving history

Accident point

(frequency*severity) N Mean SD t P
Vehicle of the company 106 2,13 2,77 2,369 0,019
Vehicle of the driver or another

person 34 1,29 1,34

3. Education Level of the Drivers and Accidents

In order to analyse the effect of education level on accidents one-way ANOVA
was conducted between the three education levels: Primary school level,
Secondary school level, and High School level. However no significant

difference was found between the three groups in terms of accident
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frequencies. Although the differences were not significant the accident
frequencies decrease with the increase in the educational level. The results of
the ANOVA Analysis are presented in Table 20.

TABLE 19

ANOVA Analysis — Education Level and accident frequencies

Groups N Mean Std. Dev.

Primary School 93 1,9247 2,4638

Secondary School 35 1,6000 2,0176

High School 31 1,4839 1,5889

Total 159 1,7673 2,2196

Source of Variation SS df MS F P-value
Between Groups 5,775 2 2,887 0,583 0,559
Within Groups 772,615 156 4,953

Total 778,390 1568

4. The effects of age, tenure, and driving experience, on the accidents
In order to test the effect of drivers’ age, tenure, driving experience and age of
the driving licences on the accidents involved, multiple regression analyses

were conducted.
A significant and positive relationship was found between the tenure of the

drivers, and their total number of accidents in the company. The result is

presented in Table 20.
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TABLE 20:

Multiple Regression analysis between the demographic variables and the

total number of accidents in the company

Predictors SqLFfare Q(isjgzt:g F SigF Beta { o
0,124 0,095 4,268 ,001

Age -052 -381 703

Agelic. 169 815 416

ProfLic. -096 -590 556

DriExp -040 -231 818

Tenure Tenure 347 3,910 ,000

Independent Variables: Age, Age of Driving Licence (Age Lic.), Age of Professional Driving

Licence (Prof Lic.), Driving Experience (Dri Exp), Tenure
Dependent Variable: Total number of accidents in the company
*p<,05

When the severities of the accidents were considered, again a significant and

positive relationship was found between the tenure of the drivers and accidents.

The result can be seen in Table 21.
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TABLE 21:

Multiple Regression analysis between the demographic variables and the

accident point in the company

Predictors SqLFfare ch:itaerde F SigF Beta t 0
47 119 5210 ,000

Age -061 -455 650

Age Lic. 166 813 417

Prof Lic. -062 -388 698

DriExp -040 -235 814

Tenure Tenure 371 4,220 000

Independent Variables: Age, Age of Driving Licence (Age Lic.), Age of Professional Driving

Licence (Prof Lic.), Driving Experience (Dri Exp), Tenure

Dependent Variable: Total number of accidents in the company

*p<,05

l. Time periods of the accidents

The drivers were also asked about the time periods of accidents in order to

learn in which time period of the day the accidents most frequently took place. It

revealed that most of the accidents took place at noon between the hours of

12:00 and 15:00.

120

100

80

60 -

40 |

accidents

20

FIGURE 2 : Time periods of the accidents for all subjects
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The accidents of the public sector drivers were more frequent in the noon

compared to the other time periods of the day.
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FIGURE 3: Time periods of the accidents for the public sector drivers

The accidents of the private sector drivers more frequently took place in the

morning and noon.
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FIGURE 4: Time periods of the accidents for the private sector drivers
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It revealed that the drivers of the public sector significantly involved in more
accidents in the noon time compared to the private sector [t=2,204, p =0,029].
The private sector drivers significantly involved in more accidents in the late
evening, [t=2,049, p=0,037]; and in the night, [t=2,123, p=0,037], compared to
the public sector drivers. The results are presented in Table 22.

TABLE 22

Comparison of the public and private sector drivers according to the
time periods of the accidents

Noon: 12.00-15.00 N Mean SD t p
Public sector 93 0,87 1,78 2,204 0,029
Private sector 64 0,42 0,69

Late evening: 22.00-24.00 N Mean SD t p
Public sector 93 0,00 0,00 2,049 0,045
Private sector 64 0,06 0,24

Night: After 24.00 to morning N Mean SD t p
Public sector 93 0,01 0,10 2,123 0,037
Private sector 64 0,11 0,36
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IV.CONCLUSION AND DISCUSSION

The purpose of this study was showing the relationship between the necessary
driving abilities measuring accident proneness and accidents. This is important
because if such a relationship is found, it is possible to eliminate the accident
prone applicants by using the personnel selection system as an hazard control
mechanism in order to prevent the occupational accidents in the organizations.
The model was designed by taking the concurrent validity model as an
example. The drivers working in the target organizations were selected as
subjects and they were applied the ability tests and surveys. The results
showed that if the subjects had been selected according to their functional
driving abilities in the selection system 80% of them would have not been
working in their company now. That is an important finding when we consider
the high number of occupational accidents in the Turkish Transportation Sector.
It is the second sector in terms of the high number of occupational accidents.
Beside the other precautions in order to control the other factors in road
accidents, the transportation companies should also work on their human
capital in order to control the human related factors in the accidents to minimize

those numbers.

The theoretical structure of this thesis was based on the accident proneness
theory and assessment of accident proneness through the functional driving
abilities. Our first hypothesis was that the drivers who were found as accident
prone in the selection system would have more frequently involved in accidents
than the other drivers. Moreover it was expected that this relation would
continue when the severity of the accidents was also taken into consideration.

When the accidents that the drivers involved in their company were taken, a
significant difference was found between the two groups in the frequencies of
minor accidents. When the total number of accidents were in question, the
drivers in the accident prone group significantly involved in more accidents in

their companies.
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For all the accidents in the last 3 years and driving history periods no significant
difference was found between the accident prone and non- accident prone
drivers, although the mean frequencies of the accidents were greater for the

accident prone group except for the hitting a pedestrian cases.

The significant difference in the total number of accidents in the company
partially supports the first hypothesis and is in congruence with the previous
studies. Karner and Neuwirth (2000) found that, the selection procedures used,
are related with driving skills and prediction of future driving cases. Neuwirth
(2001) also showed that the testing procedure could differentiate between the
various groups of traffic psychology examined clients: psychiatric patients,
neurological patients and alcohol abused drivers, and the normal sample.
Moreover these findings are also in congruence with the older driver studies
explaining the high number of accidents with the insufficiency in necessary
abilities. Laux and Brelsford (as cited in Janke, 1994) mentioned that in general
speaking elderly people had been shown to perform more poorly than the
younger adults on a variety of measures of sensation, perception, cognition,
psychomotor response, and physical functioning. Evans noted that the accident
rate per unit distance travelled for drivers aged 70 and above was about three
times the minimum rate achieved in the middle age years (as cited in Janke,
1994). There are various studies showing that, for the older drivers, one of the
main explanations of the high number of car crashes: the poor performances in
the sensory, perceptual, psychomotor and cognitive functions (Janke, 1994).
Stelmach and Nahom (1992) , and Stutts, Stewart and Martell (1998) found
that laborotory tests measuring driver mental ability, as well as interactions of
mental and physical capabilities, had successfully correlated older subject poor
laboratory test scores with poor performance in driving (as cited in Drakopoulos
and Lyles, 2001).

Secondly it was expected that there should be a relationship between the driver
abilities and the frequency and the severity of the accidents made. The multiple

regression analysis was conducted for the different time periods for all subjects.
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The analysis was significant in terms of the total number of accidents in three
years. In the model, the reaction quality of the drivers (total correct reactions in
the Vienna Determination Test) reveaied to be a significant and best predictor of
the accidents involved in the last three years. When the severities of the
accidents were also involved in the analysis, the raw scores of driver ability
tests had a significant linear relation with the accidents in the last three years. It
was interesting that when the severity of the accidents were included in the
analysis the speed and distance estimation ability of the driver became an
important and significant factor in explaining the accidents with the reaction
quality of the driver. The relations between the driver abilities and the accidents
were moderate as they were in the previous studies and Meta-analysis about
the criterion related validities of psychomotor and perceptual ability tests.
(Salgado, et al., 2001)

Significant relation between the reaction quality and accidents in the last three
years is a remarkable result. Since the reaction time of the drivers increase and
the reaction quality decrease with time and age. No relationship was found with
more previous accidents but correlated with the recent accidents. This supports

the idea that assessment of the driver abilities should be repeated periodically.

When the results above are evaluated it can be said that, they partially support
the second hypothesis. These findings are important in showing the relationship
between the driver abilities and accident frequencies when the characteristics of
the accident variable are taken into consideration. Walhberg (2000) mentioned
some of the reasons why the correlations between the predictors and accidents

are generally moderate or low.

One of the basic characteristics of accident variable is that accidents are rarely
occurring events, hence the length of time periods in which accident records of
the drivers were taken into consideration are important. When the accidents in
the short time periods are taken into consideration: that would cause range

restriction. Moreover the accident frequencies may be unstable between
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different time periods (Walhberg, 2000). Rushton, Brainerd, and Pressley (as
cited in Walhberg, 2000) mentioned that if more accident data was aggregated
for longer time periods the results became more stable and reflect the
population with less error. However Walhberg (2000) stressed that another
problem reveals that diminishes the correlation between the accidents and
predictors for the longitudinal studies The behaviours and factors leading to
accidents might change over time, hence what is measured as a valid predictor
for one time would not be the same at a more remote point in time .This is the
reason why the accidents in three different time periods are taken into
consideration in this thesis, and it is one of the issues that make this research

more powerful.

The other problem with the accident variable is the culpability of the accidents.
Accidents for which a person is not culpable in some way can not be predicted
by the driver characteristics. Moreover different types of accidents might have
different causes. Hence, from the viewpoint of a certain predictor, many
accidents might infact be error variance, as they are not caused by the predictor
behaviour (Walhberg, 2000). When all these characteristics are taken into
consideration, those moderate correlations are supporting the importance of
functional driving abilities in selecting drivers. The deficiencies of the drivers in
sensory, perceptual, cognitive and psychomotor abilities and skilis are hazards

and they should be controlled in order to prevent the occupational accidents.

There are various studies showing that life-style, attitudes and personality
characteristics of the drivers are also important in predicting future accidents.
The researchers work on risk taking attitudes, thrill seeking behaviours, road
rage , aggression and violations of drivers in order to understand their
relationship with accidents (Begg, and Lagley, 2001; Berg, Elianson, Palmkvist,
and Gregersen, 1999; De pasquale, Geller, Clarke, and Littleton, 2001; Fidan,
1999).
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The importance of thrill seeking and risk taking behaviours as hazards can be
seen in the young and novice driver studies. Crash rates are dramatically higher
for young drivers than for the adults. Williams mentioned that in the U.S. 16 —
year — old drivers were involved in 34,5 crashes per million miles, compared
with 20,2 for 17- year- olds, 13,8 for 18 year olds, and 12,8 for 19 — year-olds
(Williams, 2000; as cited in McCarrt, et al., 2001). MacDonald declared that In
Australia 16 to 24 year olds comprise about 15 % of the driving population, but
account for around 35% of fatal and 50 % of injury crashes (MacDonald; 1994,
as cited in Deery, 1999). The increased crash rate of the novice drivers is not
only attributable to the lack of driving experience, but to their characteristics
related to their young age (Mccart et al., 2001). As cited in Begg and Langley,
Mayhew and Simpson (1991), stated that young drivers have a higher
propensity to engage in risk-taking behaviours and make immature judgements.
Factors that contribute to the over representation of young people in traffic
crashes summarized by Jonah and Williams as inexperience, inattention, poor
risk /hazard perception, impulsivity, and a propensity for thrill seeking, sensation
seeking, and risky driving behaviours such as driving at excessive speed,
dangerous overtaking, close following, driving after drinking or driving after

‘using drugs (as cited in, Begg and Langley, 2001).

Beside these studies on driving attitudes researchers also work on general
personality patterns that might be used to predict occupational accidents.
Researchers found positive relationships between Neuroticism and Extraversion
factors in the Big Five model and Type-A personality with the accident

frequencies (as cited in Furnham, 1992).

In this thesis, the traffic penalties of the drivers were gathered because rule
violations and penalties are the natural results of the attitudes, behaviours and
personality characteristics mentioned above. In Europe one of the main
subjects that the traffic psychologists work on the effects of risk taking, thrill
seeking, road rage, aggression and other characteristics of the drivers to the

rule violations (Sumer et al., 2001).
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From the data of this thesis, it revealed that the drivers who had traffic penalties
in their driving history significantly involved in more accidents in the last three
years resulting with property loss. Moreover it was found that they had been
involved in more minor accidents and more accidents with property loss in their
driving history. Their total accident frequencies were significantly greater than

the non-penalized group for the driving history period.

Beside these significant results for all other kind of accidents in three different
time periods, except for the hitting a pedestrian cases in the last three years
and in the company, the means of the accident frequencies of the penalized
drivers were higher than the non-penalized group. These results are supporting

the third hypothesis.

For the unexpected results in the hitting a pedestrian cases for the driver
abilities and rule violations; the culpability of the accidents can be an
explanation. For these cases the accidents might depend on the faults of the
other part. The pedestrian behaviours and their socioeconomic background
should also be studied by the traffic researchers. Moreover hitting a pedestrian
cases should also be investigated by the accident investigators, all -the
hazardous conditions in the accident places should be determined and
classified. This will help to reduce those accidents by taking the necessary
precautions. Rasdnen and Summala (1996) conducted a special study for 188
bicycle-car collisions and reached to specific results about the places that the
accidents took place. This shows us the importance of ergonomics and road

design in accident prevention.

The importance of employee safety training programs mentioned in the
introduction part with various supporting studies. In order to analyse the
effectiveness of training programs the total hours of road safety related

seminars were asked to the subjects and it was hypothesized that there would
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be a relationship between the total hours of safety training programs taken, and

the frequency of the accidents.

Although the findings were not supporting the hypothesis, it revealed an
important issue about transportation companies approach to the safety
management. A significant and high positive correlation was found between the
seminar hours attended and number of accidents resulting with property loss in
the last three years. This result may show that the companies have a reactive
approach against the occupational accidents rather than preventive because
they might have preferred to train their drivers who had involved in accidents
resulting with property loss to company, after their accidents. In other words the
drivers who caused property loss might have been sent to the safety training

seminars.

The same finding was not true for the time period of drivers’ tenure in the
company, however for the time period of driving history although the
relationship was moderate it was significant and positive again between the
total seminar hours and accidents with property loss. For the other accident
cases in the three time periods, although the directions of the relations were as
expected, the correlations were very small and insignificant. Hence it can be
said that, the evidences were not enough to support the fourth hypothesis.

Sleeping and sleep loss are often related to fatigue and contributory to the
accidents (Phillips, 2000). Extensive research data suggest that sleepiness, and
fatigue can contribute significantly to performance detoriation, and increase the
risk of human error and accidents in work, and driving (Braver, Preusser and
Ulmer, 1999; Lilley, Feyer, Kirk and Gander, 2002). Hence, in that thesis night
sleep hours of the drivers and their relationship to accidents were taken into
consideration. It was hypothesized that the drivers who slept less would have

more accidents.
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The findings were supporting the fifth hypothesis. Significant differences were
found between the drivers who sleep 8 hours and more, and less than 8 hours
in terms of minor accidents in three years, minor accidents in the company, total
number of accidents in the last three years, and total number of accidents in the

company.

These findings are in congruent with the previous fatigue and occupational
accident researches. Lilley, et al. (2002) found a significant relationship
between the self reported near misses and reduced sleep and level of fatigue at
work for the forest workers in New Zealand. There are many studies showing
the relationship between inadequate amounts of sleep and crash risks for the

drivers (Braver et al, 1999).

In terms of the relationship between accident proneness and penalties only a
significant difference was found for the penalties “for other reasons like absence
of necessary documents”. For the other categorization of penalties no
significant difference was found between the accident prone and non-accident-

prone group.

When the drivers are compared to their sector, public and private, there are
some significant differences between the accidents that they had been involved.
Private sector drivers had been more frequently involved in accidents resulting
with property loss in the last three years and in their driving history. On the other
hand public sector drivers had been more frequently involved in hitting
pedestrian cases in the last three years, and during their work life in the
company. Moreover public sector drivers had been involved in more minor
accidents in their company and their total numbers of accidents in the company
were greater than the private sector drivers’. The difference between the
accidents in company can be understood because the drivers mean tenure in
the public sector is greater than the drivers in the public sector. However the
high number of hitting pedestrian cases in the public sector drivers is

outstanding and it should be further studied.
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In terms of the owner of the vehicles that the drivers use, significant and
outstanding results were reached. It revealed that the drivers who use the
vehicles of the company had been more frequently involved in minor accidents
and hitting pedestrian cases in the last three years and in their company.
Moreover their total numbers of accidents in the last three years and in the
company are greater than the other drivers who use their own or other person’s
vehicle. These findings are consistent with Kilig’s study (2002) in which she
used Driver Behaviour Questionnaire; she found that the drivers who use their
own vehicle significantly had reported less errors and lapses during driving
compared to the others who use the company’s vehicle. Moreover these results
are also consistent with the differences between the public and private sector,
because all the drivers in the public sector use the vehicles of the company.
Owner of the vehicle can be one of the factors in explaining the differences

between the two sectors.

Considering the demographic characteristics of the drivers, educational level,
age, tenure and driving experiences were analysed in terms of the frequencies
of accidents. There were no significant differences between the three different
education levels; however the frequencies of the accidents slightly decrease as
the education levels of the drivers increase. When the characteristics of the
accident variable are taken into consideration, that slight difference might
become important. If the education level of the drivers is an important factor in
accidents, the companies should increase the minimum level of education for
the driver position, but further studies should be conducted for more accurate

conclusions.

The effects of the age, tenure and driving experiences were analysed through
multiple regression analysis. A significant positive relation was found between
the tenure of the drivers and their total number of accidents in the company.

This positive relation continues when the severities of the accidents were taken

85



into consideration. These findings might be a natural result of the more time

spent in driving in the company.

The time periods of the accidents were gathered as a descriptive variable,
whether there is a difference between the two sectors. It revealed that the public
sector drivers more frequently involved in accidents in noon, and the private
sector drivers involved in accidents in the evening and in the night. These
differences might depend on the differences between the shifts of the public and
private sector companies. Moreover, the life styles of the two groups might
affect the frequencies of the accidents, and these could be subjects for further

researches in order to understand those accidents.

To sum up, there are some relations between the functional driving abilities, rule
violations, and daily sleep hours of the drivers and their accident frequencies;
and an appropriate personnel selection system measuring these characteristics
can aide us to eliminate the accident prone drivers. Necessary measurement
tools and ability tests can be benefited with the biographic information of the

drivers in the personnel selection system.

Occupational accidents and their reasons can be understood with the scientific
approaches. Until now, researchers have accumulated tremendous data and
results considering the human related factors in accidents. Personnel selection
professionals could benefit from these findings in selecting the best applicants,
and eliminating the hazardous ones. Moreover, further studies should be
conducted and other human related variables and abilities should be studied for
different occupations. Nevertheless, there are a couple of factors that should be
cited as limitations of this study. First of all the target occupation of this study is
limited with the drivers, and although the sampling size is adequate, it is rather
small. Another drawback of this study is that, the accident data derived is
limited with the information derived from the drivers and they could have been

minimized or concealed the number of accidents they had been involved.
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APPENDIX 1: DRIVER INFORMATION SURVEY

MARMARA UNIVERSITESI
SOSYAL BILIMLER ENSTITUSU
ORGUTSEL DAVRAN!IS PROGRAMI

Elinizdeki bu form Marmara Universitesi’nde yiirtilen bir yiksek lisans tezinin
arastirmasinda kullaniimak amaciyla hazirlanmistir. Bu formda sartculik hayatiniz ve
kazalariniz ile ilgili ¢esitli sorular bulunmaktadir. Sorulara vereceginiz cevaplar ile bu
konularin incelenmesine ve anlagilmasina katkida bulunacaksiniz. Bu formda vermis
oldujunuz cevaplar tamamiyla arastirmaci tarafindan gizli tutulacak ve g‘ahstlglmz
kurum da dahil olmak Uzere hi¢ kimse ile paylasiimayacaktir. Bu ylzden sorulari

cevaplarken litfen dlrustge ve igtenlikle cevaplayiniz.
Katihminiz ve igbirliginiz igin tesekkurlerimi sunarim.
Selma Cetinaslan

Marmara Universitesi

Orgitsel Davranig Programi
Yilksek Lisans Ogrencisi
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SURUcU BILGI FORMU

Yas:___
Cinsiyet:

Egitim Durumu:

Medeni Durum:

Cocuk Sayisi.___

Kag yildir ehliyet sahibisiniz?_____

Kag yildir ara¢ kullaniyorsunuz?

© N o O kR~ O =

Kag yildir profesyonel ehliyet sahibisiniz?
9. Kag yildir bu sirkette sofér olarak galisiyorsunuz?
10. Ehliyet tipiniz: (Birden fazla ise lutfen hepsini belirtiniz)

11. Simdiye kadar hig trafik cezasi aldiniz mi?

[ Evet []Hayr
12. Hangi nedenlerle trafik cezasi aldiniz ? Kag kez?

KAC KEZ? | NEDEN?

Alkolli arag kullanma

Hatali park etme

Trafik 11k ve isaretlerine uymama

Hiz kurallarina uymama

Mola vermeden arag¢ kullanma

Emniyet kemeri takmama

Hatali sollama

Diger (lutfen belirtiniz)..........................

13. Ceza puaniniz:
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14. Son 3 yil icinde kag kez kazaya karistiniz? (Kendi hataniz oimayan kazalar
dahil)

[ ] Kazaya hi¢ karigmadim

[ 11 -4 kez karistim

(15 -10 kez karistim

[] 10 defadan fazla karistim

15. Son g yil iginde kag kez /ne tlr kazalar yaptiniz?

KAC KEZ? | KAZA TURU:

Hasar yaratmayan veya hafif hasar yaratan hafif carpma, vurma

Aragta bilyllk hasar yaratan ancak can kaybi ve agir yaralanmaya
neden olmayan siddetli garpma, takia atmma, yoldan ¢ikma

Can kaybi yada agir yaralanmaya yol agan kaza (yayaya ¢arpma
harig)

Yayaya garpma

Diger (lutfen belirtiniz).................................

16. Bu sirkette calistiginiz sure igerisinde ka¢ kez kazaya karistiniz?(Kendi hataniz
olmayan kazalar dahil)

[ ] Kazaya hi¢ karigmadim

[]1 -4 kez karistim

15 -10 kez karigtim

[] 10 defadan fazla karigtim

17. Bu sirkette galistiginiz stre igerisinde kag kez/ ne tir kazalar yaptiniz?

KAC KEZ? KAZA TURU:

Hasar yaratmayan veya hafif hasar yaratan hafif carpma, vurma

Aragta buiylk hasar yaratan ancak can kayb: ve agir yaralanmaya
neden olmayan siddetli garpma, takla atmma, yoldan ¢ikma

Can kaybi yada agir yaralanmaya yol agan kaza (yayaya ¢arpma
harig)

Yayaya ¢arpma

Diger (lutfen belirtiniz)..................coooe .
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18. Surliculuk hayatiniz boyunca kag¢ kez kazaya karistiniz? (Kendi hataniz
olmayan kazalar dahil)

[ ] Kazaya hi¢ karismadim

11 -4 kez karigtim

(15 -10 kez karistim

[] 10 defadan fazla karistim

19. Suriciuluk hayatiniz boyunca ne tiur kazalar yaptiniz ? Kag kez?

KAG KEZ? KAZA TURU:

Hasar yaratmayan veya hafif hasar yaratan hafif garpma, vurma

Aragta blylk hasar yaratan ancak can kaybi ve agir yaralanmaya
neden olmayan siddetli carpma, takla atmma, yoldan ¢ikma

Can kaybi yada agir yaralanmaya yol agan kaza (yayaya c¢arpma

harig)

Yayaya ¢arpma

Diger (lutfen belirtiniz)......................ccoeen il

20. Suricilok hayatiniz boyunca yaptiginiz kazalar giiniin hangi zamanina tekabdil

eder?

KAC KEZ NE ZAMAN?

Sabah 8.00- Oglen 12.00 arasit

Oglen 12.00 — Ogleden sonra 15.00

arasi

Ogleden sonra 15.00- Aksam 18.00 arasi

Aksam 18.00-22.00 arasi

Aksam 22.00- Gece 24.00 arasi

Gece 24.00'ten sonra
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21. Glinde ortalama kag saat uyuyorsunuz?
[] 8 saatten fazla

] 8 saat

[] 6-7 saat

[] 6 saatten az

22. Uykunuzu yeterince alip dinlendiginizi digtniyor musunuz?
[JEvet [ ]Hayrr

23. Sigara kullantyor musunuz?
[1Evet []Hayrr

24. Uzun streli tedavi amagli ilag kullantyor musunuz?
CJEvet []Hayir

25. Su anda galistigimiz firmada, slrtcllerin de katildigi egitim programiari

duzenleniyor mu?

L] Hayir [] Evet

Cevabiniz evet ise, lutfen konularini ve kag saat oldugunu yaziniz.

saat.
saat.
saat.
saat.

konusunda, saat.
konusunda, saat.
konusunda, saat.
konusunda, saat.
26. Firmanizda agagidaki konularda, belirli arahklarla egitim programiarn dizenleniyor
mu?
Surus teknikleri : a) Hayir b) Evet, yilda
Aracg bakimi : a) Hayir b) Evet, yilda
[k yardim : a) Hayir b) Evet, yilda
Guvenlik : a) Hayir b) Evet, yilda
Genel trafik konulart: a) Hayirr b) Evet, yilda

Diger (Belirtiniz) :

27. Gegen yil toplam kag saat egitim / seminer aldiniz ?

saat.

saat.

28. Kullandiginiz arag: a) Sirkete ait b) Bana ait c) Bir bagka sahsa ait
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APPENDIX 2: THE NORMS OF THE TESTS
UNDER AGE 45 VIENNA DETERMINATION TEST

DTTOP DTREACT DTONTIME

N Valid 126 126 126

Mean 439 0,8451 309,02
Std.

Deviation 62,2 9,75E-02 94,91

Percentiles 188,72 1,1903 81,81

5 329,05 1,003 152,55

10 352 0,97 190,5

15 379,35 0,95 202

16 386,32 0,93 202,32

20 395,4 0,91 213,2

25 407,5 0,89 233,75

30 415,1 0,88 260

40 429.8 0,85 2854

45 437 0,84 303,45

50 445 0,82 315,5

55 457 1 0,82 323,25

60 465,2 0,8 336,8

65 473,55 0,781 349,55

70 481,7 0,77 365,9

75 487 0,76 383,25

80 491,6 0,7432 402,2

85 505 0,74 418,95

90 508,3 0,72 430,9

95 518,3 0,7 458,6

99 532,65 0,6654 499,28
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45 AND OVER VIENNA DETERMINATION TEST

DTTOP DTREACT DTONTIME

N Valid 39 39 39

Mean 376,23 0,9244 219,05
Std.

Deviation 66,5 8,87E-02 79,24

Percentiles 1 245 1,12 78

5 246 1.1 97

10 275 1,05 107

15 310 1,02 130

16 311,2 1 131,6

20 314 0,99 137

25 331 0,96 162

30 342 0,96 163

40 355 0,93 177

45 367 0,92 205

50 378 0,91 224

55 387 0,89 235

60 398 0,88 248

65 404 0,86 258

70 408 0,86 272

75 421 0,85 280

80 453 0,822 289

85 458 0,81 315

90 464 0,8 320

95 493 0,8 363

99 501 0,77 384
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PRIMARY SCHOOL SIGNAL DETECTION AND SPM TESTS

SIGNTOP  SIGNREAC SPM

N Valid 96 96 96

Missing 0 0 0

Mean 46 1,1343 34,63
Std.

Deviation 7 0,2309 9,47

Percentiles 1 22 1,87 14

5 32,55 1,6545 18,85

10 36,7 1,416 21

15 40 1,36 23

16 40 1,346 23

20 41 1,3125 25

25 42 1,25 26,25

30 44 1,2405 30,1

40 46 1,14 32,8

45 46,65 1,09 34,65

50 47 1,06 36

55 47,35 1,028 36,35

60 48 1 38

65 49 0,981 39

70 50 0,95 40

75 51 0,934 41,75

80 52 0,9104 43

85 53 0,9 46

90 54 0,844 47,3

95 55 0,79 50,15

99 59 0,77 52
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SECONDARY AND HIGH SCHOOL SIGNAL DETECTION AND SPM

TESTS
SIGNTOP SIGNREAC SPM

N Valid 68 68 68

Missing 0 0 0

Mean 46,41 1,0351 42 57
Std.

Deviation 6,49 0,2068 8,02

Percentiles 1 31 1,91 23

5 34 1,3955 24 .45

10 36 1,286 31,8

15 38 1,2065 33,35

16 38,04 1,172 34,08

20 40 1,15 36,8

25 42 1,14 38

30 44 1,107 39,7

40 45,6 1,05 42

45 46,05 1,02 43

50 47.5 0,981 44

B85 48,95 0,946 44 95

60 49 0,93 45

65 50 0,897 46,85

70 51 0,8825 47.3

75 51 0,868 48,75

80 52 0,86 50

85 53 0,847 51

90 54 0,779 52

95 56 0,7445 54

99 57 0,71 54
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SPEED AND DISTANCE ESTIMATION TEST

HMTMES HMTEGL

N Valid 165 165

Missing 0 0

Mean 33,39 -8,28
Std.

Deviation 15,48 10,33

Percentiles 1 79,76 13,38

5 65,7 9

10 60 7

15 52,1 5

16 46 3

20 41 1

25 38,2 . -1

30 34 4

40 30 -8

45 28 -1

50 27 -12

55 26 -14

60 25 . -156

65 23 -17,2

70 22 -19

75 21 -20

80 20 -20

85 20 -20

90 18,6 -20

95 16,3 -20

99 13,66 -20
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APPENDIX 3: THE PICTURES OF THE TESTS
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