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CHAPTER ONE INTRODUCTION

The central problem of the driver, load, vehicle, and traffic system is one.
of reducing the rate and severity of accia,.nts. The task of the research
worker is'to seek to determine the objective laws governing the occurrence of
accidents so that the frequency and severity of accidents may be predicted
and controlled. Most of the emphasis has been on improvements in'car nd
road design. Research on drivers has in the past tended to focus on the
driver as an individual rather than as a driver who interacts with a com'lex
system. Accidents were seen as human errors, not in' the system sense of
the word, but in the legal and moral sense. This concept of accidents led
research in the Oraction of accident ptoneness, faulty attitudes, personality
etc., and pointed to countermeasures that took the form of punishment and
deterrence. It never produced any findings that were conclusive,

Research on driver behaviour, as opposed to research on drivers, which
attempts to relate individual diffe....ences to failures of the driving task
has only just begun to emerge. Humea factors is one of the newer disci-
plines which attempts to assess the design implications of behavioural studies
so that the improved physical environment offers fewer inducements to ensafe
behaviour and protects theroad user from the most severe consequences of
such behaviour, This approach is gradually gaining acceptance in traffit
safety in preference to punitive measures. Likewise)Rincreased attention
is being paid to:accident countermeasures which seek to influence the driver'
directly e.g. propaganda and driver education, which focus on changing indi-
vidual behaviour uo astO reduce exposure to:risk or to inhibit actions. that
are believed to be relMed,to the'precipitation of crashes.

Drivers education is one type of countermeasure directed toiards.influencing
driver behaviour. It assumes that the drivers' current knowledge, skills
and attitudes are inadequate or- incorrect and that their improvement or
correction will reduce the likelihood of their causing .a crash. However,
'improper' driving can only be implicated as a causal factor if it occurs
more frequently in those involved in accidents than those not involved. Good
evidence on thia is lacking.

Driver education typically consists of classroom as well as the usual car
instruction, inothe saheb's. For many years now, driver education has been
of major importance as a method of teaching young people to drive in the
United States. Ii recent years, interest has been expressed, in this and
other .countries, in this method of driver preparation. It is,a novel
departure from the normal school actifity and if it is to be justified on
safety grounds (as opposed to teaching young people a relevant skill or using
it-as a focus of interest for students who are uninterested in the conventional .

subjects taught in tile school), then its contents must be based upon empirical
?inclines as they rela *e. to accident causation rather than popular belief,,,-and
its effectiveness in preventing accidents must be demonstrated.

PV

Thus driver education is to be seen in the context of road 'safety as a
preventative measure. -Authors of many studies in the field of road safety
conclude in general terms that their research have important implications for
training. But thin to never spelt out. There is no recourse to existing-
psychological theories concerning preparation, education and training to
specify .the poacible achievements of driver preparation nor the limitations
of.oducation duo to the conflicting operation of other forces*. Driver
education tends to be the rag bag category, to be used when all else fails.
Moat criticisms of driver education evaluation research have centred upon
the methodological weaknesses in the evaluation ," its efficacy as an acci-
dent countermeasure. The contents (as oppoa.1 I the methods) have never
been scrutinised.

13
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The purpose of the Univcrsity of Salford's road safety experiment was to

evaluate the effects of a course in driver education introduced into the
curriculum of sixth form students (i.e. 16.*- 17 year olds) in terms of acci-
dent reduction. It soon became clear 'that it was necessary to evaluate
such a course in general educational terms i.e. knowledge and proficiency
tests during the acquisition of the driving skills, in behavioural terms i.e.
the way young people drove once they had qualified as a driver and their
patterns of car urrige,' as well ae in accident terms. To a certain extent,
the latter type of evaluation is dependent upon the former since without
evidence of transfer between classroom (the essential and novel feature of
'driver education) and car instruction, the transfer between training and

-e.
subsequent performance is unlikely:

Thus the Salford experiment was -not concerned with curriculum development
for driver education but F.ith fETevaluatiOn of such a course. This, in
retrospect, can be seen a3 prematere, since no such curriculum had been
developed and tested in this country for such a group of young people.
The course used in the experiment was therefore, no more than an attempt to
design such material as could be used in the classroom. It was not based
on experimental evLAcc as it relates to the nature of the driving task
and accident causatici. It was, in the first instance, based on the
American textbooks ..rich were available in this country. These were heavily
biased in favour of "attitude change". It was found to be unsuccesiful,_
in terms of pupil reaction and interest, and consequently Was reformulated
In terms of the knowledge, procedures, rules etc., as embodied in -the Highway
Code and Driving Manual, which, it is thought, drivers need to be familiar
with. The nature of the original question asked, being a very general brie,-
therefore inevitably restricts the kinds of answers that-can be given.to
very geperal ones and chiefly serves to clarify the nature of the problems
inherent in formulating such a question.

A

It 000M3 pertinent at this point to note briefly some of the findings and
implications of the evaluation study so far so as to provide some guidance
for administrators, road. safety officers and teachers who may be considering 0
developing their own courses and so that the relationship between training
and aecidents may be clarified. Such results relating to success in the
D.O.-B test which indicate the existence of differences between those who had
completed a course of pre-driver training, a full course of driver education,
a simulator aided course of driver training or no course at all, which could
be attributed to attendance at such a course, suggest that the transfer
between class and car instruction is greatest when combined with extensive
practice. T4, pre-driver training and the simulator courses involved very
few hours of p Actual instruction. As a method of instruction,_ they were
no more successful thah the conventional methods of learning to drive with a
friend or relative, taking lessons from ;a professional, instructor or some
combination of both. Only the full course of driver education (i.e. when
supplemented with 15 hcurs of driving instruction) was more effective in
achieving the standarrl regnired to pass the driving test.

This therefore,:raises the critical nature of the integration of the
classroom and practical phases of the course. In our experiment, the in
car instruction was carried out by a cbmmercial driving. school and apart frod
requesting them to.instruct their pupils to wear seat belts, there was minimal
direction exercised over them. In addition because many of the pupils were
not seventeen until the end of the course, their practical instruction was
deferred until later. All students received several hours' of instruction
on a private training course and transferred when they were seventeen to the
publTc roads. Te off road lessons were relatively infrequent, short and
in the company of other students( whereat the on road lessons were about one
hour in length, private (i.e. one to one instruction) and spaced at intervals

14-
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to suit'the student.

There is some evidence that the pupils found the driving range helpful is
the early stages of learning to drive. Unfortunately, the length of time
(about 6 hours) spent on the driving range was determined by factors-other
than the individual's proficiency. Thus in some instances, students felt
they were not progressing adequately. Most driving instructors are
unaccustomed to giving tuition to a learner in the company of other learners
and tend consequently to direct their comments solely to the pupil who is .

driving. Seconlly, the two pupils sitting in the back of the car typically
do nothing. If some constructive use is to be made of the administrative
necessity of teaching three pupils in a car at once, (it may be a useful
teaching aid in its own right for those who have had little experience in the '
car even as a passenger), it is- suggested that they be given a task to do
which would focus their attention on the road and the driver's actions.
For example, assessing the driver's proficiency has the added advantage that
the criteria for judging whether the performance at a particular task is
adequate or not, have to be made explicit to the students. They will learn
them more easily by having to apply them. It is important that teachers
give more thought to the integration of the two phases, both with respect to
timing, frequency, length and content of practice as well as the extent to
which the content of the two phases overlap.

Insofar as one can tell from the students' reaction, the,classroom course
seemed to be successful. One of the problems was that it was not an.
integral part of the school's activities. The course was taught by a peri-
patetic teacher (with all that-that implies for pupil -eacher interaction),
and sometimes to very large groups. Corsequently, the opportunity for
discussion and questions was limited. In addition, it was taught as a
compulsory subject to all the students in the lower 'sixth form. The nature
of the results of the evaluative study suggest that a course of driver education
would be more effective if given to only those who intend to learn to drive in
the next tew years. Even after,4 - 5 years, only about-60% boys and 36%
girls in our sample had passed the driving test, and'during the period of the
study' 84 of the boys and 73% of the girls had ever taken out a provisional
licence. The availability of a family car was the major reason for starting
to learn to drive and an important determinant in whether or not ,the pupil
persevered until he/she reached test standard. Apart from considerations
of costs and students' interest in the subject, ours-evidence suggests that it
is unlikely that the conteirt'iif.the course will be retained if they do not
qualify as drivers shortly after th-course.

An analysis carried out 2 - 3 years after the end of the course suggested
that driver education had increased the number of drivers over and above what
might normally be expected. After 5 years, this difference was no longer
apparent. i.e. the course accelerated the decision to learn to drive in the
short term. Several effects were apparent in the short term but later
disappeared - suggesting that some results may be achieved but they are short
term'and transient. 'To be effective and of value, they must be more stable.

Withrespect to the content of the classi.00m instruction, it ca not clear
the extent to which it is important beyond the aim of reaching driving test
Standard or even for the test itself. There was evidence to suggest that
the boys who hia not received such instruction, acquired the same amount 'of
formal knowledge, albeit by other means and over a longer period. In
addition; the girls passed the test with considerably less knowledge about--
driving whether or not they had been on, the course. It was also abundantly
clear that if this type of course is to be given to both boys and girls, that
more attention must be given to designing a course which is consonant with
their pre-existing state of knowledge about driving. The boys start off by
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knowing considerably more about driving'than the girls do, and the gap does
not narrow, even after attending such a course.

However, since this knowledge c9uld not be shown to be related to subse-
luent performance as a qualified driver or to accidents, the whole philosophy
of the course may be in question. Such evidence as it relates to the
different driving performance of the groups suggest that the course should
aim to give the students guidance about how to derive information from the
car, road, traffic system and alter their speed and direction accordingly,
rather than knowleirp of the rules and procedures as such. That is, the
rules and procedures should be covered insofar as they permit information to
be gained in the beet podsible way, e.g. taking up a particular position on
the road before terming not o:!ly permits the Oiver the widest view but also
gives the clearest indication to tho other road users of his next move. An
approaeh such as, thin givee the course a more coherent framework and is
orientated tow ards safe practices.

There is alao some evidence to suggest that some of the decisions a driver
takes, before starting the car are vital for safety and more consideration
should he given to this, e.g. seat belt wage. In principle, numerous
sources of information (accident studien, driver performance, young drivers
and attitudes etc.) might be used to guide the selection of content for
classroom instruction. However they do nit, for the most part, provide
information which directly tells the teacher what to teach since most of the
information does not deal with the process of learning to drive or even
driving as such. In any event, the exact relationship of these aspecte of
performance to aafety has not been established.

With respect to the behavioural measures used to evaluate dr:,er education,
that in driving practices, e.g. the amount of night'driving, seat belt usage
etc., performance in driving tests as a qualified driver, no differences were
obserml between the groups who had received different types of training,
which could not be attributed eo other factors. The only major difference
between the groups is the effect the course has had oh the mileage driven by ,
the groups. Those who had received the full course drove significantly
lose tjian.;thoaewho had not received the course, and fewer of them actually
drove at all, onqe qualified. Thus,it would appear that the course (as a
result of th5 emphasis on safety) has had the effect of reducing their expos.
sure to rick - mileage. Yet again, we do not know what is producing this
effect on mileage - yot-it is consistent with American research findings.

The purpose of this study was to determine the feasibility of using acci-
dents and.traffie offences to measure responsiveness to courses in driver
education. -Although a reduction in accidents is the major objective of
driver education, used as a criterion for observinr changes, accidents preaent
many problems since they are homogeneous only with respect to outcomes rather
than antecedent behaviour.- Similarly thereliability of traffic offences
as a criterion of safety has also to be demonstrated. Insofar as either'
or both or these are unstable measures of behaviour, they cannot be used to
a=ssess changes in individual driver behaviour with any certainty.

This study forms part of a very much larger study .beingi carried out at
the University of Salford to examine responsiveness to driver education and the
'part played by it in accident reduction. This report is therefore one ora '
aeries to be puhlisheda-bOUt driver education. It is inevitable that a-

..
played

.

report such as this should fall between two stools, by trying on the one
hand to include as !Ditch as possible about the nature of the assumptions 'apt':
whilst' driver education and this experiment is based, and on the other hand
not to be overly repetitious about the natur.of the course, the experimental
desittn etc., which have alrealy been discussed elsewhere. Consequently, the
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reader is frequently referred to other reports relating to this experiment.

The report firstly discusses the purpose of the evaluation, the objectives
and nature of driver education and the kirlds of criteria that may be used.
The place-of accidents ari traffic offences in this context are examined.
Secondly the. implications of the quasi-experimental design, the major focus
of interest of the research project az originally conceived and the methods
of data collection for the analysis and interpretation of the data are dis-
cussed. .

The fourth charter presents the data as they relate to the reliability of
accidents as a criterion, the relationship between age, experience; mileage
and sex and accidents in order to isolate the, effects of driver education.
Most differehcep between the groups were accounted frit. by factors other than%
training The accident data are also examined in detail in order to assess
the relationship between driving practices and accident involiement. The
sixth cha ter discusses the differences between the formally trained and
untrained groups with respect to traffic offences and the way these are
related to other variables other than training in order to isolate the effect
of training. Again, there is little evidence that training has affected
the number of prosecutions since most of the observed differences could be ,

explained by other factors. ' Finally the relationship between accidents
and traffic offences-is studied. ,

It should be borne -"" mind that -we have, as.yet, no evidence at, all that
driver education has been successful in reducing the accident rate per mile.
The commonly quoted accident rate per driver is misleadincsince the frequency
cf accidents is'rel!!ted to exposure tb risk which is measured in terms of
mileage. Indeed, pecause of the'nature of the criteria, namely accidents,
it is probably impossible to mount such an experiment that could show a
positive and causal retationahip between driver education and accidents. A
study of all the accidents-reported by the sample showed that such differ-
erces as were observed in the accident rate per driver could be explained by
other factors. The importance of exposure to risk (a4 measured by mileage)
was paramount: In addition, it was found that the likblihood of being.
involved in an accident declinbd as experience increased. Not only did the

-ability to avoid precipitating a crash but also the ability to avoid becoming
the "innocent" victim of an accident increased with experience. Thus clearly,
safe driving es reflected in the absence of accidents, is learned behaviour.
Although this is discernable from our data, our data do not tell us ylat ie
in fact being learned.

Thus neither of the two conditions required to justify driver education on
safety grounds (as opposed to teaching young people a relevant skill, or using
it as a focus of interest for students who are uninterested in the conventional
subjects taught in the school) have been met._ The contents of the course
could not be based on empirical findings,as they relate to accident causation
since little research hab been done in this area. Secondly, 1:s effective-
ness in preventing accidents has not been demonstrated.

The major task for driver training is to arrive at objective standards of
safe and proficient performance. Since we have evidence to suggest that
drivers learh from the practical activity of driving itself to become aecident
free, this implies studying the exposure to risk data more carefully 'to see

.how this varies with experience, and to examine firstly how driver behaviour
(as measured by our tests) and secondly how the attendant circumstances of the
accident vary with these fevitors. In this way, it should be Ossi.ble to
discern what is being learned and how this learning takes place. From thiS
knowledge, it will be possible to specify more precisely the critical requ.lree
menta of the driving task and consequently devise the appropriate training
procedures.



CHAPTER TWO' RESPONSIVENESS TO DRIVER EDUCATION

The purpose of the study described in this report in to invcetigate thh
transfer that takes place between types of driver training and eubsequert
involvement in aceidento and traffic offences, The frequency of accident
and traffic offonee involvement of those who had received a course of driver
education will to compared by means of self-reported data on driving, acci-
dent: and traffic offences with those who had received conventional driving
instruction.

It forms part of a very much larger study which seeks to evaluate driver
education, which is :eine carried out at the University of Salford. Evalu-
ation has a wide range of functions.. It may be defined as "the collection
and use of information to make decisions dbout an educational, programme"
as Cronbach (1969) has in fact done. He proposed that the main objective
for evaluation is to uncover durable relationships - in particular, those
appropriate for guiding futureprogrammes. It should aim to ascertain what
effects the course has - that ip, what changes it produces in pupils. This
is not meroly to enquire whether the course is effective or ineffective.
Outcomes of instruction are multi-dimensional and a satisfactory investigation
will map out the effects of the course along these dimensions separately. To
accumulate maay.:ypes of post courne performance into a single score - namely,
in this instance, accidents - is a mistake, since failure to achieve one
.objective may be masked by_suecess in another direction.

Evaluation ahoild be able to ideltify those aspec-6 of the course where_
revision in desirable. Naturally,\those responsible for developing a
course would like to present evidpece that their course is effective. This
has meant, in the pee., that the evaluator has only been called in on the
completion of cours9 levelopment and after its widespread administration.
Such an evaluation cannot hope to be very influential in course,improvement,
einee the innovator is naturally reluctanteto change radically something that
has cost him co much effort And is now complete. Evaluation can contribute
more to trs improvement of educatioy if it is carried out while the course is
etill in its formative steam.

Aa far as possible, evaluation should be used to understand how the course
produces its etfecla and what parameters influence sits effectiveness. It is
to be hoped that much ctudiea will do more than pimply provide information
abeet a particular eource and help ue to understand educational learning.

Evaluation i3 too often on as very narrowly based. There are several
approaches to evaluation. These include process etudies, proficiency
,measures, attitude measures and follow up studies. A process atindy is
loneerned with events taking place in the classroome proficiency and attitude

) meaaunss with changes observed in the pupils, and follow up studies with the
subservient experiences of thonc who participated iithe course. The follow
up study comes, eloceet to ebecrving theultimate educational contributions,
but the completion of such a study is so far removed in time from the initial
course that it is of minor value in improving the course or explaining its
effects. It differs from the other types of evaluation study in one major
effect. The former emphasise the departure of attained results from the
ideal, differences in apparenf effectiveness of different parts of the course
and differences from item to item - all of which suggest places where the t

course could be strengthened. The follow up study, on the other hand,
appraises effects oil the'couroo as a whole and has verLlittle meaning winless
outcomes; can te compared with one sort of base rate. It is necessary,
therefore, in a fellow up study, to obtain data on a control group equated
at least crudely to the experimental ewe~ on the obvious demographic and
potentially relevant variables.

l t3
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Before anyone on drive a car in traffic, one ha- to learn how to do so.
LearMng, in western eeeiety, tendo to require a teacher - whether formally
qUa:ified or not. In the case of learning to drive, this teacher is usually
a friend or relateee of the learner driver or an instructor from a commercial
driving school. Reeently, interest has been expressed in the American system
whereby a learner driver is taught by a qualified teach6e,sie the conventional
eduelitional environment, newly the eehool. Before such echome became
widespread in thie coeetre, it was fele that it would be deal able to assess
its efeetieren4.ea in redu?ing ae:idents. An experimental eve nation of
driver Ptharation -wan therefore mounted by the University of Salford. 'It soon
became elear, hovevcr, that a more widely based evaluation, as outlined above,
would provide far more information about driving inetruetion, whether formally .

or informally +angel, :te eontribetiee to accident redultion and tne ways that
it migh be improved.

Oetcomee of driver preparation will be related at least in part to the
objectives, eoetenie and met nods of even preparation. Driver education
prograemez have twe major component's, the elasereom phase and the ir-car phase..
Althoegh these eomponeete should be elosely ce-ordinafed in the conduit of any
cource, they perform distieet fanctione and therefore deserve separate con-
sideration. Risk (1973) has discussed the nature of these two component
parts of driver education. Suffice it to say here, that broadly speaking
the objective of the elassroOM phase is to teach the knowledge of the kinds
of practiees that will promote safe and proficient driving, and the objective
of the in-car phase is to provide the opportunity for the learner driver tq
acquire the skills that will enable him to drive safely and proficiently.
This of eourae requires that tile content of tne two phases is very different,
although they will oVerlap at some points .since guidance given in the class-
room on ray, how to turn rignt onto a major road will invoive explaining e
procedure which will eave to be carried out during the praAlieal iffstruction.

The central ebjective of a driver edueation course should be to deeelep
the ntudent'o capacity for oafe drieer performance. Therefore the classroom
phase of ehatreeteon sticeld provile for the acquisitionof knowledge which
best contributes to this central pbjective. It implies that the contents
should le aeleeted. (or rejected) eln the basis of their potential influ.noe
on safe Performanoe. The selection of the content should be based, in
part On an awarenees of relevant research evidence and other autholitative
coerces of iefcrmation.

In principle, numerous sources of information might be used to guide the
selection of onent for-classroom instruction. In fact, the range of
pocsible ooerlea ie prohibitively ve_de considering the information available
in ell the applied sciences whieh might have some relevance to the teaching
and learning of driving. However these sources provide background infer
elation which he teacher meat interrrei and apply in his selection of content.
For the most part, they do not provide information which directly tells the
teacher what to teach, since most of the information does not deal diree)Ily
with the proeeee of learning to drive, or even of driving as such. For
example, the information that failure to give way at Junctions is cited as a
major- ,cause of aeeidents, has limited value bkause of the lack of speeifirity.
Tree teaher needy. to know men; abwit why a drieer fails to give way, before he

...Tr. design a course or inTtru(tion that will lead to the avoilaree of this
-"infraction of the rules.. In* addition, much of the evidence is-fragtentarY
or inconcluevee..

' One poeciteeleueee of information arc the studies of factors contributing
to accidents - in particular driver aetions. Large numbers of studies are
available, from the nationally compiled accident statieties to case studies.
Many different types of factors have been etudiede- these are useally
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subdivibM into 1.:ree groups, namely human factors ouch as.age,'personality,
degree of intoxication, vision etc., environment factors such as type of road,
amount of light, weattr conditions etc and vehicle 'factors ouch no con-
dition. of brakes anti Lyres, stability etc. Generally these studies attempt
to identify factors which are associated with aceidonts al, that corrective
measures can be Laken. These kinds of studies are useful for driver
education, e.g. drinking and .!riving, where the classroom phase provides an
opportunity for explaininc many -aspects of the problem. But the data
available on driver actions which contribute to accidents are of various
types. In some instances, the broad categories are too meaningless to
permit a nour.le to be i-nsed on them, e.g. turninrr right is a manoeuvre litteh
io a:::miutr.1 with a large numb-r of accidents. But given the variation
in road design and traffic control devices, this group of. accidents contains
numerous sub-grodpr of manov.ivres-, sill of which are right turns. The more
thorough case ,;tudies of traffic accidents usually involve a relatively small
number of ace:dents; corsequestly O. in difficult to generalise those results
of these otudies to. drivers in general.

There arc other aecLdent studies carried out by traffic engineers which
fora: on t:.e relationship between the road, traffic and accidents in order to
eon' rot traffic to maximise flow, and they provide another source of Hirer-
mation'for'the content-of driver education. For example, the finding that
the installation of traffic; lights at crossroads reduces the danger of two

travelling in different directions colliding, but increases the
likelihbod of roar-end collisions, might influence the teachers' decision
about what 10 teach students with respect to approaching controlled inter-
sections:

There have been many attempts to analyse the driving task, i.e. to analyse
and describe the elements or performance involved in driving. In dome cases,
the anal:,sio is coneerned.with perceptual aspects of the driving task, in
others a more comprehensive description is attempted. Some focus on
me:I:luring errors, some present an engineer's view, others emphasise the
poycholo,-Ical aspects of driving 'and others the large number of tasks. Thus,

"'there is no one description of the driving task but a variety different
ways of viewing the driving task, albeit with some common elements, e.g. mod!.
regard the driver's per!eption and interpretation of the situation as _being
central to the task of driving. But while those Studies provide* a deeper
'understanding of the driving tack, they rarely specify a particular technique,
or set ef techniques which represent optimal driving performance and which .

could be taught to beginners, since current knowledge is limited and does
not permfta proolco definition of optimal procedures. They do not deal
wi'h tank of learning to drive.

Reeently, greater attention has been paid to driver performance. Again,
the methods used to monitor performance Vary enormously from vehicle instrum-
entation to filmed record:1 to driving observations. Many different aspects
of driver performance hnve..been investigated, e.g. judging and maintaining
following distances, estimating the speed of vehicles, the effect of fatigue
on drivett performance, gap acceptance in merging traffic situalions, acceler-
_Ater, brake and atottrinp wheel movements, drivers' eye fixatiOnn, overtaking;
etc. etc.. However, their usefulness in limited. Generally, few studies
were designed to uncover relationships between elements of driver performance
and accidents. Hence it 13 still not clear what are the critical distin-
ctions between safe and unsafe driving performances. Nevertheless, they do
provide evidence of the extent to which the commonly prescribed procedures
for particular manoeuvreo are in fact being cazriod out. Insofar as they
are presumed to be related to safety, they. therefore at least suggest areas
that need stressing. In addition, some of the measurements chewed that
they could distinguish bAucen different !retips of people at different levels

0
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of experience. This implies that they could be used as indices of driving
skill and that driver educators might use them as one way of assessing progress,

A further source of information as it relates to the selection of content
of driver education material is the vast literature relating to young drivers
and attitudes. It has frequently been stated that driving attitudes play
an important part in safe driving. There is a substantial body of reseaia%'
evidence relating predispositions characterised by agression, conformity,
impulsiveness etc. to obtained accident data. There is similar research
evidence connecting various temperamental and personality eharaeterieties-and .

traits, Nevertheless, the precise way in which these parameters engage and
influence task performance and othpr aspects of-vehicle use is still obscure.
Hence, although it is possible to identify the general nature of these ati-1
tudes which are associated with an accident free driving record, it is less
easy to specify which aspects of vehicle use (controls, use, mileage etc.)
are primarily being influenced or under which driving conditions, Evidence
frem those studies which'have been carried out in suffilient detail does
suggest that a major influence is exerted on the interactive aspects of
driving, i.e. on the way drivers perceive and react to others. However, a
full analysis of attitudes relating to these and to other characteristics of
veidcle use end to other conceptually similar constructs, such as beliefs
and values, has yet to be done. In any case, knowledge as it relates to
changing attitudes is limited.

There is another factor that ought to be taken into account when selecting
the content of driver education - namely the needs of young people as reflected
in their patterns of car usage and accidents, It may bt that particular
types of hazard present more pioblems for younger than older drivers and that
their pattern of driving requires a particular type of training or emphasis.
For example, if, as is generally believed, young people typically drive old
cars, a course may need to emphasise the.need for certain minimum standards
of car maintenance and show thestudents how to do this. However, little
information is available on the'way young people interact with their cars
and the ways in which their accidents are consistent wi.h those of older,
more experienced drivers, as it relates to young people in this country,
This seems to be areas of study worthy of greater attention,

The literature as it relates to accidents and driving is vast. Just a
.few of the areas whicn seem to be tha more directly related to the driving
-task and to important elements of safe performance have been outlined, But
it is clear that the exac£ relationship of these aspects of performance to
safety has not been established. In addition, those concerned with course
content are restricted in the amou't of time they have available:- Since it
is difficult to assess their relative contribution to safety, the teacher has
to use his own judgement rather than any objective criteria as to which items
to include and which to reject. In any daze, given some order of priorities,
he has-to decide how to teach it most effectively and it does not necessarily
follow that those of lesser importance will be easier to teach or vice versa.
Thus decisions must also be made about the difficulties with respect to learning

;these tasks when selecting the content of such courses, Nevertheless, the
selection of content should depend on the prior establishment of objectives
for the course. As has been stated before, the underlying philosophy of the
course was to teach the students about th'e principles and grocedures conducive,
to safe driving, As will be seen from the outline of thi course by Jolly
(1975), apart from teaching them about the control of the car, procedures for
ilegotiating variceis hazards, the law as it relates to driving, science and
driving, driving skills, the course also dealt with driving under difficult
conditions, seat belt usage, motorway driving and "reading the 'road ", V

Thus, broadly speaking, the course is based on the legal requirements,
procedures and conventions laid down in the Highway Code (Ministry of
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TranLiort, 1970) and Drivilg Manual (Ministry of Transport, 1970). It did
not (and could not, given tht lack of knowledge) att4Mpt to teach driving as
a set of principles which aetermine safety. It in a measure of our inade-v
uate underatanding of the icivpg task that it has still to be taught'as a'
.'eries of rules rather than :,rinciples. Yet it Jo a fundamental tenet of
educational practice that -t1'e acquisition of a skill or knowledge-is more
readily facilitated by deseibing the basic principles underlying the skills
that by listing a series of "uleL and admonitions.

Insofar as the course is a series of rules, warnings etc. which are exter-
nal or peripheral to the task of driving in the traffic environment e:g.
inauranee and licedsing regulations, or have been devised in, the absence of
evidence to support tfeir relationship with safety e.g. Ole push and pull
method of, steering or the advice that the driver should always look in the
mirrorACfore carrying out a 'manoeuvre, driver education may be seen as an
attempt to persuade drivers-to act in a particular way.: '-That is, broadly
speaking, the task of propaganda and persuasive proceriseni.prhich assume that
the driver Is free to at as he choses. This modelyould tend to imply
therefore thift the task of iriver education is to Persuade himAo drive in
zomc approved manner. However this ignores the nature of the driving task.
The driver is not free to act as he chooses. His decisions and actions are
v'ry much determined by the limitations of his car, X1e road configuration
and the presence of other traffic. The frequency of accidents at parti-
cular points on the road network bear witness to this. .Therefore a model
of driver education which does not integrate the driver's:factions with the
road/traffic environment can have little effect on driver behaviour. Its

effects will be more social than behavioural. These assumptions therefore
influenco,not only the outcome of driver education but also the criteria that
should be used to'aasess the outcomes.

It has been suggested earlier that driver education is elose/y akin to
social influence or persuasive processes in general. The descriptive
paradigm for categorising the many'known variables in social influence is
characterised by the essential sequence as "who says what to whom, how and
where and with what effect". Such an approach leads to an organisation of
'knowledge under the headings of communicator or source, message, audience
and response dimensions. But this is a static, a theoretical, purely
descriptive, classification model. A different formulation which would.te
more helpful would describe some of the primary psychological processes
involved, zhowing how variables interact or operate differently at different
6tagos in the sequence. A process model might hypothesize that change in
opinion is a combined function of an individual's initial position, his
attenl-ion to the communieatiop and the message and comprehension of its
arguments, examples, aveals and conclusion and general and specific moti-
vation for accepting its position.

Abelson (1959) liatsa summary of social psyqhological findings which
relate these variables to chances in attitudes and behaviour and permit the
formUlation of specific strategies and tactics for accomplishing this end.
Aa a result of these findings it is possible to formulate hypotheses about
the effects of many of the variables on reeponsivenesn to courses in driver
education. Ac has been pointed out earlier, many of the tasks are advisory
rather than compulsory and it may be these taks which are critical for safety.
Techniques of attitude change depend on the assumption that changes come out
of conflict, discrepancy, inconsistency or diseoeent with the status quo.
Formal education seeks to create a discrepancy between where the individual
is and where he ought to be to gain apProval, avoid punishment and, above
all, be rational.

These objectives and tho course content in turn suggest several different
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types of criteria - namely those for assessing the degree to which the studente
have acquired the knowledge taught in the classroom, the psychomotor
taught i e car sind the ability to perform de kinds of practices taught in
the els Broom. Although tine major interest is in safety as reflected
negativ ly in accident rates, it is assumed that safety will be affected
through these mediating practices, although the value of these practices in
reducing the frequency and severity of accidents has never been demonstrated.
Logically, the use of these kinds of criteria requires two experimental groups
whose learning performance can be closely monitored, one which received class-
-room instruction as well us in-,ar instruction and One whicE-dfily received the`----
in.tcar instruction.. Otherwise, it cannot be known whether an effect derives
mainly from the classroom tuition, the in-car instruction, or some combination
of bolh. In addition, sotm--procedare is required to validate these driving
pra.ltices against accidents.

Thus it edn be seen that an evaluation of driver education requires an
assessment to be made in terms of traditional educational criteria, namely
fonariestst secondly in terms of training criteria, i.e. the acquisition
of skills, thirdly in terms of the relationship between the two types of
criteria, fourthly in behafioural terms, i.e. driving practices and proficiency
measures after the initial acquisition of knowledge and skills and ultimately
accidents. If such courses art to be jUstified in terms of safety, it implies
that some study must be matti of the interrelationships between these various
criteria.

This procedure necessitated by tfie nature oftthe ultimate objective,
namely safety. . Safety is assumed to constitute an indirect or negative
measure of safety 7 safety in other words is indicated by the results of;
its absence. An accident may be defined as certain types of outcome of a
collision between two objects in the road transport system which result in
damage to property and/or injury to a road user. Thus accidents are defined
by their outcomes rather than their antecedent behaviour. They belong to.,
the wider class of collisions. Various factors such as energy absorbing
bumpers, seat belts, efficient ambulance services, an unoccupied vehicle, may
in fact prevent a collision from being classified as an aacisle2it,barause4tv
reduce the consequences. of such a--eolitslon. Since on the one hand, this
study is an attempt to monitor the growth of knowledge as reflected in the
young drivers' activities on the roa.4 and on the othe?hand, the assumption
is made that unsafe. practices on the part of a road user will lead to an ;
accident, these considerations lead to the use of collisions rather than just
accidents as a eriterien -1:?r safe practices. Even this criterion cannot
be viewed as a reprerxntative 'ample of safe practices in a study Which is
concerned with the behaviour anti activities of a driver on the road, but rather
as an intermediate ,riterion for the ultimate criterion - namely safe i.e. risk
free driving practices,

An interesting- study ahowel a fairly constant ratio of serious conflicts
to injury accidents at intersections with fast moving traffic carried out at
The Transport and Road Wsearch Laceratory (1971 and 1972), although the
method of assessing the severity of the conili,it is not defined. It is a
point worth noting that despite the fact that accidents belong to the wider
class of conflixts, the juntifica'.ion for such studies is that it may permit
research workers and engineers to ure the frequency of occurrence of serious
conflicts as an "intermediate" criterion of safety in place of the less
frequently occurring aediOnts. The apparent paradox is resolved by viewing
conflicts and accidents as members of the same series, namely unsafe driving
Practices.
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The use of accident records as the criterion of safety involves several
a3 captions; that the acciderit is in fac-reported and there are no system-

. atic biases in the accident reporting procedure; that it is known whose
behaviour is representet,,by the effects observed.cand that these results could
have arisen only from behaviour as such. In the case of the latter, it is
usually very difficult to accurately reconstruct the events leading up to an
accident and so determine the degree to which its cause was behaVioural or
due to some other factor in the car/road/driver/traffic system.

Thus one of the problems of evaluating driver education is that driver
education -is- designed to -achieve specitim-behavaouralobjectives and yet has:
never been evaluated in behavioural terms since accident records do not con-
atitnte.behaviour. This therefore presents the evaluates with an acute
conflict. Previously the conflict between evaluating the course in general
toms a.d in terms of safety was mentioned with respect to the different
strategies imposed by the purpose of the evaluation. There is now a further
problem, the strategy required to evaluate the course in terms of safety.
F. requires a test of behaviour which in contrast to the accident criteria
which would involve a direct measure of safety as reflected in the standards
of performance in terms of which it is defined. In practice, bearing in
mind the length of time to design, validate and carry out such tests, the
advantages of using more readily available data are obvious.

The research journals contain many articles which purport to show the
relationship between training and safety. Goldstein has outlined the
findings and reviewed the weaknesses of these studies (1969 and 1971). It

is not proposed to repeat this here but merely to say thaeit is difficult
to make a judgement regarding most of the studies. Most of them are
characterised by a lack of explicit statements on the assumptions used,
hypotheses_to be tested and methods employed. The super abundance of
research gt this primitive level tends to imply that the overall strategy
of research errs in presenting the mere existence of a statistical relitionr
ship (its substantive meaning is never examined). the construction
of scientific theories to cover broader fields is based on the synthesis of
the separate research results in this field. A coherent synthesis cannot

, be forged from a collection of relationships between ill-defined variables
of unknown strengths and magnitudes. The necessary conditions for a syn-
thesis include an evaluation of the results available in the field, a coher-
ent interrelating of the magnitudeb found in those results and in the con-
struction of models based on those magnitudes which permit effective counter-
measures to'be conceived and introduced. However, these investigations

, do not permit such a synthesis.

%

Goldsteiki and others, in their reviews of the evaluation studies of driver
education,, have avoided discussing the outline, content and methods,of driver
education. Most studies say very little about the variable under study,
namely driver education. There has been little disCussion by educational
psychologists about the nature of the knowledge, skills and attitudes which
are to be taught in the classroom, their relationship with the practical task
of driving and.the methods which can be used to ielp the novice driver acquire
the appropriate knowledge, skald and attitudes. Risk (1973) has compared
the aims and' objectives of the classroom phase of the course with the in-car
phase. But there has been little discussion of the methods that can be
ubed. Most of the studies that purport to compare different methods are
usually comparing different aids e.g. driving ranges or simulators, or
different lengths of course - partictilarly with respect to the in --car instruc-
tion. TheseAimethods' are usually taken as given and their contents are
never specified -in detail. The whole field of curriculum development based
on the l:search evidence as it relateis to safe practices and driving and to
techniques of persuasion appears to have been ignored until fairly recently.

24
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Most of the reeouce material used in the United States appears to take the
form of information pamphlets issued by various interested parties. Pewe,

.

very therceigh.manuale for driving instruction exist, althcugh Anderson's
."In-ear instruetion - methods and eonteet" (1968) is a notable exception.

Thin omission is inevitable given the belief in theelpirical theory of'
knowledge. The elaneieel empirical tradition viewed the acquisition of
knowledge as the obtAining of information thr6veethe,observation of the
enviroemert. If VA, our knowledge can be thcAiglit of as a result of an
interrupted series of 'bite' of leezeiag: Oile. central idea is -that t )ie

fUnetion of the cognitive meohaniems is to submit to reality, copying its
featUres as closely as possible no that it may produce a reproduction which
differs as little as possible from externel ;9ality. The idea of empiri-
cism implies that reality ;an be rolueod to its observable features and that
knowledge must limit itself to transcribing those features raTher than
,explaining the or eheneieg Lnem. ClerrlY then, suph a passive theory of
knowledge doers not explain the guidance e7operty arknowledge that will lead
the driver to change his aetionn continuously, th9reby altering ether people's
reality as well asic own.

There are several feedamental difficulties with this view. Biologists
have shown that the relationship between an organism and its environment is
one of constant interaction.. The view that the organism submits passively
to the influence of its environment has therefore becomeeuntenable. Man,

as a exewer, cannot oimply be i recorder of outside evbnts. Such a view
of knowledge fa']m to explain mathematics which clearly e!scapes,the con-
etrainto of outer reality and deals essentially with unobservalAe'features
and eognitive eonstrectione in the literal sense of the word. Man's
essential eharaeteribeie is thlit man acts upon his environment and modifies
it by his work, thereby gaining a deeper understanding. than reproductions
or copies of, reality can ever provide. Most 'social and physical research
clearly show the obtrueive effect of the observer and his Measurements.
Plaget showed ti.at cognitive activity has structural properties - that certain
cognitive etructieve uederlie the thoueht processes at different le*els of
development.

Since keewledge it aeeumea to be a series of bits of information and
Tiecation Is the medium through which this information .is conVeyed, the/
evaluators or driver educe liar have been dontent to view -sit in terms of `a ,

simple inpt-output model and have-therefore failed to contributIsAmTthing:
tc the developmeef of eurrieule or to account for their findings. By
coneentratieg solely orits effect -on the frequency of aecidehts, the
eveivatore have ignore! ether e'Teete even though they are relevant, directly

, or indlreetly to the ceiterion under investigation.

In recant veer , etudiv nave beeh mounted, "often in rearme.tó demands
for more ' :oat-effectiveness to be demonstrekee,.of4different aspects of
inntraetional meteod. e.g. Sehuman et al's pilot study of the use of workshop
dizeuecione. ter :mune driver (1c1,'1), ana,Felz and William's study (1974)
of a lamer ceale implemeetation of sow of the ideas of the pilot etudy.
Pain's atuly 1973 Of training prorremmes for young qualified drivers and
Jenes, etudy 1973 of the relative merits of the in-ear phase of driver
training (driver edeetitioe referring to the classroom phase onfY) by public
i.e. school enntreetore and the commercial instructora. But despite thie
increased attention given to the comer.' of instruction, the assumptions are .

Theses of driver eluektion ere no'. raised.

procedures as in California (Coppin et al, 4967) and Oregon (Kaestner, 1967)
In addition, increased attention hue been given via licence renewal

,

.
.

.

i

never made exaieit and the questions of transfer and integration of the two



!

to tht of iviro7 r ..str or t,,:xii.X1411(.tt Or/1r r
to they- iciveri with L11 aro!d-nt Att :.! t:: new ..bet!:,. r!v.,! 4,

driv-r,imptcvr.ment c4ororal ror 1,0"uoi.icee;,tional Drivcr imProw'r
ment and t4.e research relatiw7 to J1 riot bc rvitwod an it Nan 1o -Oro
elsewhere 197(ka d Schuntr, 1971), but a.uninitionn ar
Imvo2ved IN nuch pr ma; apt the literature in not charahtrised by n
discwaion of the re . ionship between attitudes,'formal imowledgc end the 1

practical activity f driving. Some of the techniques are typically no. .

'more thin exhortatory appeals to driver% An there is no discuanion of the'
.5biderlying theory which may account for the claims of eilectivenean basd on n
variety of criteria of these different technique:;, nor its any atte ntion givon
.to thy: po:.;libility of other variables ':counting for the observed differenevo,
it is_difficult to interpret them. 'Non the efficacy of ouch,prograsmon
TvInIna in IIIVt:tiOn.

f
The :)}.:e- .t of thi ..tto(dy L th exteaL to which self-roport data relating

to drivirw,.aceidonta and pronocotiona for traffic offences colloctO during
ibv.ntinition can serve an uvaluativ eritrin with resper to claearoeip

and in-ear trainirui objective :;. it it riot sur7ge.ated at this stage that
these data by themselves permit any valid inference:1 about 4afc prec.tices,ao
such. However since accidents are aapumed to he related (inveroely) to
safety, this anpeet of the study of driver education 4n concerned with Ito

<9. evnluaLion in.lerma of safety.

"'s

-Other reports have already been publishOd by the Road Safety Research Unit
at Salford University which have tried to evaluate in educational and
behavioural torma the eournesof driver education intraduced into tlwisiXth
form nurrifulum. Those aspects _of subsequent experience° which have been
examined are young people's patterns 'of interaction with the oar, i.e. the"
decisions to drive, when to drive, whether to wear seat 'belts or not etc. and
the "extent of their driving knowledge., Driving proficiency and safety as
reflected in accident frequencies arc the subject of-further reperta.

The assumption is made)that accidents and tl'affic offences are related
directly or indirectly to safety and the hypotheses to be tested are that
they are amephble ter the persuasiVe influences of the course in driver edu-
cation. As has been at ted Wore, the strategy for evaluating the course
in terms of safety requires a tdst 9f behaviour which would involve a direct
measure of safety as reflected in the standard of performance in terms Qf
which it is defined:._ In practice, because of the difficulties in designillGa
validating, abd cr.rrying out such tests, rboourse ie had to more readily
av!9able data such as accidents.

Any statement aboutthe criteria used to evaluate courses in driver
education it the context of road safety immediately poses questions about the
validity and reliability of these criteria. Validity is a complex issue to
explain and has several meanings. "Conceptual validity" implies that the
treatments. observations 4nd measurements made by the experimenter are adequate
concrete representationsof the broader abstract class about which the experi-
Renter really wants to learn. In this study, the courses in driver education
actually given to the students approximate very closely with what is known
as driver edgcation, albeit in a sopewhat different form to suit this country;
Facilities and techniques, here used which could very easily be used by other
ochools.which wished to introduce driver training. In other words, it wnp
fairly represent-tivo of what could'bo achieved in schools without undue
expense. -

However, there are'gxeat doubts about the conceptual validity o1 accidents
as a measure of driving performance.' Despite thstragle aspects. of acel-
dents, accident occurrence is a relatively rare phenomenon in relation to the

26
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aheunt of mileage covered. To illustrate the diluting effect of other
factors in a potentially accident producing situation, let us assume that a
drive- is about to overtake another car on a bend. If an.oncoming vehicle
is :.s, around the bend, 'the possibility of an accident is great. If,

the oncoming vehicle is about 100 yards down the road, a dangerous
situation might develop which would result in a "near miss" depending on the, 1
relative speeds of the vehicles and widthof the road. If the oncoming I). -, 401

vehicle is further back or there is no oncoming vehicle, the probability of r-
a collision would be zero. In' all three situations, the common factor is *1-

the dangerous practice of overtaking on a bend. Because of "chance" a
....

' ....-i,
'' AL

collision is the least likely of the three. There are many more "near. , . 4.

I 4, .

misses" than accidents. In'the absence of a known constant ratio eterneAr,""."
misses".to accidents, the number of accidents per personts notproveulltol
a good indexof a person's safe driving performance. .

.

1
,

'-'hishis doubt also applies to traffic offences; The probability of being_
caught.-, speeding is relatively low. More important, it varies with thb time'
of day andwthe type of road used: "Ideally 2 what is required is a specific.
set of operations which anchors thtconcept (of safe driving) to events in
the real world, but is at the sAme time as pure an instance of the concept.:'
as possible. Butlerprsctice, accidents and traffic offences are usually

' the only indicators of driving perforhance that can be obtained for the
subjects in a large sample. .

.,,e". :;.

'
... ,.

Predictive validity describes the condition 0.which one may predict fromt
knowledge of a spepific behaviour a second, operationally different but .1., V
conceptually related, b44aviour. For example, will it be possible to.::''

t
,..

. i t -
predict the subject's d4'.4ving performance (as measured by his.accides* rates}

from his score in the end of course knowledge'tedt? - The conceptual , .-.

o validity of the driVing knowledge test may be accepted but,its-brddictive.
validity as a criterion will have to be-assessed.

.

, .

"Concurrent" validity of a criterion - nama 0x hat it measures what it.,
sets out to measure - can be assessed -bft finding do whetAer the criterion,
in this case accidents, gives the same 'answer as another_iildependent source
of information. If accidents are valid critdria, .One could expect them to
be related to other indices of driving perforkance. ,'Again, goo.il evidence

on this is lacking.
:-.

There is another aspect of the concept of validity which 'must be:conhiderdd;
whether the answers to questions e.g. number of aceidents,vary. For
example, do the experimental group, knowing that they have been taught to diive,
as safely as possiblo, feel that thly.are, therefore, expected to be safer ana,
therefore, answer that they have not been involved in an accident, whereas
control, group, not perceiving a need to pretend, answer truthfully thaLthey
had had an accident. The existence of a systematic error such as this would
bias the answer in a given direction. Systematic errors may be minimised
by using carefully controlled procedures and a system of double checks.

Another guide to the usefulness of en evaluation criterion is whether the
obtained relationship is a reliable one. Reliability, when used in this
sense, can ba equated with consistency or stability. Will the response
measure yield the same value on repeated occasions if the stimulus conditions
are the dame, or can the same results he obtained under different but similar
circumstances of testing? Since accidents and traffic offences are not
behaviour but certain specified outcomes.of behAviour, this condition cannot
be met. Indeed studies that have been made of accident proneness, the
stability of an individual's accident record over time and the relationship
between accidents and mileage suggest the contrary, i.e. that accidents, as
they befall an individual, are not events recurring in a constant fashion

2 7
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over a given period. Although there are numerous such studies, the con
clusion is never. explicitly stated that the use of accidents in relation to
an individual driver (as opposed to a particular road nr traffic configuration)
as a criterion is of little value and yet implicitly this appears to be the
major conclusion that can be drawn about its usefulness.

In addition, these criteria (accidents and traffic offences) should have
curricular validity, i.e. they should be related to the objectives and con
tent of the course. In this context, therefore, it can be Said that the
use of traffic offences as criteria is justified. .Insofar as the course
is based on the legal requirements and procedures laid down in the Highway
Cabe and traffic offences represent infractions of those requirements, they
constitute evidence as to the extent to which drivers are responding to the
appeals made to obey the rules and procedves.

Thus while it is clear, even at thi tage, that accidents and traffic
offences do not possess all these characteristics, since the purpose of the
study as originally conceived was to assess the part played by training in
accident causation, an attempt will be made to assess their usefulness and
to examine the size and nature of the differences between the groups with
respect to these criteria.

28
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CHAPTER THREE EXPERIMENTAL DESIGN'

The purpose of the study was to assess the effectiveness of courses in
driver-education in the context, of road safety. In order-to do this, it
wab decided to set up an experiment to test the hypothesis that students who
receive a course of driver education in the sixth year of grammar school will
have a similar deving record to those who have not received such a course.
Two groups of young people were selected. The research procedure has been
outlined extensively elsewhere (Jolly, 1972; Shaoul, 1972 and Raymond et al,
1973), it is not intended to repeat this here but to clarify various points.

3.1, The implications of a non-- randomized sample

The logic of a-truly experimental design implies a randgmized sample i.e.
random sample selection fromithe particular population and random assignIent
to the various groups. Such randomization is rarely ossible to achieve in
the social. sciences. In choosing a quasi-experimental design, the extent to
which it apptoximates to truo experimentation is crucial. Campbell and
Stanley (1966) discuss the factors affecting internal and external validity of
quasi-experimental designs. Internal validity may be defined as the basic
minimum without which any experiment is uninterpretable and includes the con-
cept of reliability. . That is, did the experimental treatments make a differ-
ence in this specific experimental situation. External validity is concerned
in the problems of generaliseability, i.e. to which populations, settings,
treatment and measurement variables may the results be generalised. It is
therefore imperative to select designs which are strong in both kinds of
validity.

Campbell and Stanley discuss seven different classes of variables relevant
to the internal validity of the experiment which, if not-controlled by the
experimental design, might produceeffects confounded with the effect of'the
experimental itimulus. These eight classes of variables are considered here
as they affect the design of the experiment to investigate the effects.of
driver education_.

The first variable:which a quasi - experimental design must consider is
history, i.e..the specific events occurring between the first and second sets
of measurements in addition to the expprimental variable. This is important
because bf thlong:term nature of the research. Although the sample were
recruited over a three year period within each year, approximately half were

'assigned to each of the major groups, thus the historical events occurring
betweenthe experimental variable - i.e. training, and:subsequent observations
can be assumed to be broadly similar for the. various groups as a whole. But
clearly changes in their life style e.g. moving away from home, becoming a
student, getting married etc., may have an important effect on the kinds of
activities which may be 'plated to accidents. Relevant to this variable is
the concept ofexperimental isolation, the employment of experimental settings
in which all extraneola stimuli have been removed. Thus the basic assumption
is that the environment is sufficiently intransigentto permit the experimenter
to have complete control. This may be tenable in the physical and biological
sciences butis unlikely to be so in the social sciences. .

Maturation is also cited as being a critical variable. These are the .

)processes Occurring within the respondents operating as a function of the
passage of time per se, but not particular to the events. These include
growing older, hungrier, more tired etc. Age is known to be related to
accidents and is in fact one of those' variables whose affects on accidents
are to be closely monitored. But presumably if age is important in acci-
dent causation for this particular age group, it is the behavioural patterns
associated with eachrage range rather than the physiological effects as such
which are important.

17 -
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There is a third source of variation that could explain the afference
between the groups, without having recourse to the effect of the experimental
stimulus. This is the effect of testing itself. It is Often true -that
persons taking a test. for a second time have scores systematically different
from those taking the test for the first time. This is indeed the case for
intelligence tests. Webb et al (1912) stresses the importance ef the dis-
tinction betweereactive measures and non-reactive measures. A reactive
measure is one which modifies the -phenomenon under study, which changes the
very thing that one is trying to measure. In general, any measurement pro-
cedure which makes the subject self-conscious or aware of the fact of the
experiment can be suspected of being a reactive measurement. Whenever the,
measurement process is not part of the normal environment, it is probably
reactive. There is evidence to suggest in the field of opinion and attitude
research, that the intensively developed ,interview' and attitude test techniques
must be rated as reactive. Is this study,'reactive techniques have been
used to collect information of a chiefly factual nature from the subject.

Instrument decay provides a fourth uncontrolled source of variance which
could produce group differences that might be mistaken for the effect of
experimental variables. For the social sciences, it becomes particularly
acute when human beings are being used as part of the measuring apparatus as
judges, observers, coders etc. Thus the groups may differ because inter-
viewers have become more experienced, more fatigued etc. Ideally, when
different observers are used; a sampling equivalence of interviewer is required,
with the N being the N of interviewers, not interviewees. Again, this con-
dition could not be met, since interviewers were allocated on the basis of
geographic location, times at which they were available etc., in order to
minimise costs in such a largS scale survey.

A fifth variable which may confound the interpretation of results is
statistical regression.' This occurs when one of the groups under investi-
gation have been selected on, the basis of extreme scores on the criterion
variable, e.g. a study of high accident repeaters with non-accident involved
drivers. In general, regression operates like maturation in that effects
increase systematically with the increase in the time interval between the .

sets of measurements. However,this is one source of variance which has been
elimi9a'ed by the particular quasi-experimental design employed.

A further source of variance are biases resulting from differential selection
of respondent for the comparison groups. This type of design is very
prevalent in he social sciences. It will be recognised as one fork of
the correlati nal study, If the scores on the criterion variable differ,
this difference could have come about through biased selection or recruitment
or the persons making up the groups. i.e. they might have differed anyway
without the effect of the experimental variable, .(Conger et al, 1966;
McGuire &Xersh,. 1968). FreqUently exposure to driver education has W
voluntary and the two groups have an inevitable systematic difference on the
factors determining the choice involved, a difference which no amount of
matching can remove. Evidence has been present that suggests that although
there is no volunteer bias, groups within the girls' sample may not be perfectly
matched with respect to socio-economic status, a key .variable albeit a summary
variable,-and that the groups within the boys' sample differed with respect to
the humber of people whose father replied. However no significant differ-
ences were revealed with respect to socio-economic status. Thus although
great care.was taken to eliminate one source of bias, another one had not been
removed. '

A seventh variable confounded with the effect of the experimental variable
canbe called experimental 'mortality. Even if equivalence was assured at-
some prior time, there may be differences at a later stage not because
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individual.. members have changed, but because a biased subset of members have
dropped'out. This becomes a real problem for experiments carried out over
a long period of time. If the experimental groups do not differ, in the
number of lost cases, the experiment can be judged to be internally valid
on this point, although mortality reduces the generaliseability of effects
to the original population from which the groups were selected.

Even within the ideal experiment in the classical tradition, a serious
imperfection has been noted known as the interaction effect of testing.
In the terminology of the analysts of variance, the offects of history,
maturation and testing, as described so far, are all main effects, manifesting
themselves in mean differences independently of the presence of other variables.
They are effects that could be added onto other effects, including the effect
of the experimental variable. In contrast, interaction effects represent a
joint effect, specific to the concomitance of two or more conditions, and may
occur when no main effects are prespnt. Applied to the testing variable,
the interaction effect might involve a shift due solely or directly to the
measurement process, but zather a sensitisation of respondents to the experi-
mental variable so that when the experimental variable was preceded by a pre-
test measurement, there would be a change) whemeas both experimental variable
and the observations would be without effect if occurring alone. In terms
of the internal and external validity, this design is internally valid,
offering an adequate basis for generalisation to other sampling equivalent
pre-tested groups. But it has a serious and systematic weakness in repre-
sentativeness in that it offers, strictly speaking, no basis for generalisation
to the unpre-tested population. It is uaually the unpre-tested larger universe
from which these samples were taken to which one wants to generalise.- It is
often known as the Hawthorn effect, after the well known experiments carried
out by Elton Mayo (193). In principle, it seems likely to apply in this
study, since the subjects were told they were taking part in such a study.
Since they were to be contacted atregular intervals, there was no way of
avoiding this.

Anpther problem, typlai of advance in science,,is that soon we are no
longer interested in the fact of effect or no effect due to the experimental
variable, but want to specify degree of effect for varying degrees of the ex-
perimental treatment.. Often different treatments are all given to the same
group, each group receiving the treatments in a different ider. But where
one wishes io generalise to the effect of each treatment occurring in isolation,
such designs are not appropriate because of the.siseable interactions among
them as repeatedly demonstrated in learning studies under such labels as, pro-
active,inhibition and leebning sets. Logically, however, ..study such as
this relating to the problem of transfer, several counterbalanced multi-,
treatment (i.e. classroom and piactical instruction, classroom alone and
pr 'teal instruction alone) arrangements are essential,,if the nature of the

. 'pre..ema are to be cluciaated. Once again, t1' experimint.as designed,
did not permit this.

'Research of Hovland and others (1949 and 1953) have indicated repeatedly
that the loiager range effects of persuasive treatments (and to a certain extent
driver education can be seen in this light) may be qualitatively as well-as
quantitatively different from immediate effects. These results emphasise
the importance of designing experilients to measure effects after extended
periods of time. To counteract the effect of repeated measurements cf the
same persons which canto! be trusted if a reactive measurement process is
involved, Campbell (19n) suggests additional groups in the follow up period.
Without this, the effects of intervening history, maturation, instrument decay,
regression and mortality may be confounded with the delayed effects of the
experimental variable.' This, with the benefit of hindsight, would not have
been 'difficult to-do, given that the classes were taken as units and previous
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year:' classes reuld have provided control groups.

There are further problemsef representativeness,_namely the interaction
effects of selection. Even though the true experiments control selection
and mortality for internal validity purposes, these factors have, in addition,
an important bearing on representativeness. There is always the possibility
tnat the obtained effects are apecific to the experimental population and do
not hold for the populatims to whik.h one wants to generalise. Defining the
universe of reference in advanee and selecting the experimental and control
groups from tais at random would guarantee representativeness if this were
evef achieved in practice. But inevitably, not all those so designated are
actually elirible for-selection by any contact procedure. For example, we
are particularly in:erected in trajning young drivers. Yet only about 306
young people stay on beyond the minimum school leaving age, i.e. are still at
school at the minimum licensing age, Under such extreme selection losses,

seems reasonable to ouspeet that the experimental groups might show reactions
not nharacteriatie cf the general population. Even reducing the generalise-
ability of the study to sixth formers in the it is not clear the extent
to whian the conditions found in the North Manchester area can be generalised
to areas in the U.K., other than similar industrial areas. In addition,
the lengthy perioi of the follow up studies makes it likely that some respon-
dent:: will be :oat thereby making the experiment less representative of the
originai universe.

The nature of the study entailed possible reactive arranwtents, i.e. the
subjects knew they were taking part in the study and the purpose of the study.
Tnis awareness an have an interactive effect, creating reactions to the
treatment variable which would not occur without the awareness. Such effects
limit generalisations to respondents having this awareness and preclude
generalisation to the population encruntering driver training with non-
experimental attitudes. The direction of tie effect may be one of negativism,
but seems more likely to be one-of-Ce-operative responsiveness in which the
subject accepts the experimenter's expectations and provides confirmation.
The problem of selection biases argue against '.sing natural pre-assembled
groups such as :lass's, but the problem of reaezive arrangementp argues for
such use.

Once the internal validity has been established, after a dependable effect
of the experimental variable upon the criterion variable has been. found, the
next step is ie. establish the limits and relevant dimensions of generalisation
not only in terms of populations and settings but also ir terms of categories
and aspects of the experimental variable. The actual a perimental variable
in any one study is a specific combination of stimuli,. a1: confounded for
interpretative purposes, and only some relevant to the ext 'rimenter's intent
and theory. Logically this implies designing a course : and a seeof ob-
jectrvea which can be measured in behavioural terms and s -; fying which part
of the course is aimed at achieving a particular objective:. For example, it
may be it a course of driver education that it is desirab:e -o inform the
subjects of the benefits of wearing seat belts and to pers.. e them to do so,
or of. the legal necessity of taking insurance cover or of the practical necessity
for looking in the rear-view mirror before changing lanes in order to ensure that
they do so at all times. Seferal methods may be used to achieve a particular
objective. Consequently, further study should be designed to refine the .

experimental variable, to discover that aspect of the original conglomerate,
namely driver education, which is responsible for the effect. Representative
sampling of driver education is as relevant a problem in linking experiment to
theory as is the sampling of respondents and is an issue which has largely
been ignoreiQin the context of driver education- as indeed have most questions
relating to the nature of the experimental variable itself (as opposed to
sampling problems. volunteer bias, surrogate criteria etc.). To define a
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category of driver education along some dimension e.g. the provision of
information which mayaffect deliberate decisions which may affect safety
made before entering the car - such as whether to drive at all, route to be
taken, etc., and then to sample driver education for experimental purposes
from the full range of stimuli meeting the speCification while other aspects
of each specific stimulus complex are varied, serves to untie or clarify the
defined'dimensiOn from others, lending assurance of theoretical relevance.
The placebo problem can be understood in these terms. The experiment
without the placebo, demonstrates that some aspect of the total stimulus complex
has had an effect. The placebo experiment serves to break up the experimental
variable into the suggestive connotation of pill-taking and the specific
pharamacologieal properties of the drug - separating two aspects of the treat-
ment previously confounded. Consequently, once recurrent unwanted. aspects
of complex treatments have been discovered for a given field, control'groups
especially designed to eliminate these effects, can be employed.

Given the confusion in the research literature generated by the hetero-
geneity of results from studies on what is nominally the same problem, namely
driver education and accidents, but varying in implementation, it is necessary
to make it clear precisely what was the nature of driver education, i.e. the
experimental variable. The course itself is outlined elsewhere by iTolly
t1972 and 1975) and the assumptions of such a course are discussed by Risk

(1973).

The research design employed in this study is e non-equivalent control
group design. This is oneof the moat widespread designs in the social
sciences and involves using at least two groups which are given pre-tests and
are subjected to subsequent observations aimed at assessing the effect of the
experimental variable. The groups do not have the pre-experimental sampling
equivalence ensured by random sampling - rather they constitute such naturally
assembled collectives such as classes, as similar as availability permits but
yet not so similar that one can dispense with pre-tests of equivalence on
relevant variables. The assignment of the treatment variable to one group
or the other was under our control. Thus there is one major point about
the study to be considered for its implications. The subjects are not
assigned randomly to each group. The more similar the two groups are in
their recruitment Ind the more this "similarity is confirmed by the scores on
the pre-test, the more effective this control ,tecomes in reducing the equivo-
cation in interpreting the results. If this is so, we can regard the design
as controlling the main effects of history, maturation, testing and instrumen-
tation in that the difference obtained between the groups cannot be explained
by the main effects of these variables such as would be found affecting both
groups.

An effort to explain away a difference specific to the experimental group in
termc of such extraneous factors as history, maturation or testing must hypo-
thesize an interaction between these variables and the specific selection
differences that distingish between the two groups, i.e. location, housing
conditions, religion. 'The hypothesis of an interaction will not usually
be tenable where the groups are identidal in pre-test scores. Although
some doubts exist about equivalence of the groups with-regard to soelo-
economic status and car availability, from direct evidence and different
response rates, the groups appear to be similar with regard to pre-eourse know-
ledge relating to driving. ,

This discussion has attempted to outline some of the ways in which this
'experiment' to evaluate driver education differs from the classical experi-
ment. Several of these departures raise problems relevant to the validity
of the experiment. In the social sciences, one rarely has complete control
in the Fisher tradition. Consequently it is particularly important that
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the researcher is aware of the opecific variables which his design fails to
control so that alternative hypotheses may be selected and tested in an attempt
to arrive at some conclusions about the nature of the relationship between
driver education and accidents.

3.2 Sample equivalence

All the pupils exposed to the course received the same sequence of class-
raom lessons from the same teacher. The use of car instructors who had had

.similar training, the curriculum, and the initial use of a standard driving
range had the advantage of establishing some control over this phase of the
course. Apart from the question of the degree control successfully
attained by these measures, it remains true that it is pertinent only to two
of the three major elements. i.e. teacher, course and pupils. The most
effective measure of experimental control involves the random allocation of
vibjects to the experimental treatments. Thus since the method of subject
recruitment and allocation which was used departed from this random model, it
was necessary to make checks on sample equivalence.

1800 boys and girls were recruited over a three year period during their
sixth year at grammar school, when they were about 16 - 17 years of age.
These young people were allocated to the various experimental groups, namely .

pre - driver training where the amount of in-car training is limited to a few
hours of driving on the public roads, full driver training with 15 hours of
in-ear training and simulator aided driver training supplemented by a few hours
of in-ear instruction on the public roads, or to the control group by the
research team according to their school and the year they were recruited.
Therefore it might be assumed that since the pupils in each school were
assigned in alternate years to the experimental and control groups, this gave
Some assurance of group equivalence. However, the balancing effects can
only be achieved if any differences initially existing between the schools,
in terms' of socio-eernomie and other background-characteristics, remained
constant over the three year experimental period. Again, itehould be borne
in mind that the comparisons to be made between the subjects will not simply be
between the total In each group of the experimental design. Modifications
of the composition of a group may be enforced by the need to ensure equivalence
in terms of the numbers of subjects who possess a current driving licence, the
number regularly driving, owning a car etc.

Earlier it was pointed out that randomness would in principle provide groups
which are equivalent in terms of all relevant variables- before and therefore
after experimental treatment. Logically therefore these variables would
include the paratieters associated with exposure rates, as well as those just
mentioned. The exposure data already available from the Salford experiment
however (Raymond et al, 1973 and Shaoul, 1975) provides some confirmation for
the results of some previous work by McGuire and Kersh (1968) and suggests
that one effect of the course is to lower the mileage-exposure of those exposed
to it. ,It is not known where,this effect derives mainly from the classroom
tuition, tie ear instruction or some combination of the two. Possibly the
dangers of bias which may'result from the different exposure rates, would have
been eliminated and recognition been given to the important role occupied by
class work in this form of driver preparation and had anpther experimental group
subjects been provided with some in-car instruction only, in an attempt to
identify the relevant part of the course which caused this.

From these comments it is evident that equivalence checks will need to be
made for each comparison undertaken and that the composition and numbers of
groups cannot be precisely decided at this stage. Hence during this phase
of the study, tests can only be made in -terms of formal experimental design,
i.e. comparison between experimental and control subjects within and between
years.

34
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In principle, the range of variables used for matching purposes can bd seen
to be very large indeed. This'arises out of the fact that behaviour in
relation to the car can be considered as part of the wider matrix of social
behaviour within which it is embedded at the institutional level of the family,
for example, it is likely that the quantity and quality of .a young person's
driving exposure will be heavily influenced by whether or not he is,allowed
access to a car owned by his parents. Other background variables may oper-
ate more subtley to determine the relative degrees :id kinds of knowledge,
skills and attitudes possessed by the pupil at the time he is enrolled in the
course.

In practice, it has been useful in social experimentation to consider only
those variables thought to be most generally relevant to the criteria under
study. This procedure was followed also in the present case, the variables
selected focusing upon socio-ecopomic status, parentaL education, parental
driving qualifications, car ownership/access and number of car drivers in the ,
family. Significance testing of the differences existing between groups
within and between years, confirmed the departure from randomness which could
be expected in a quasi-experiment. Not all of the logically possible tests
were carried out, due in some cases to inadequacies in, the data availabld, but
some conclusions can be drawn despite this.

The results are quoted more fully elsewhere by Raymond et al (1973) and
Shaoul (1972), but the data as a whole 'highlight the importance of testing the
boys and girls separately. The boys and girls show marked.and consistent.
differences in homogeneity with respect to the seven variables tested. Thus
of 39 difference tests, 15 achieved statistical significance in the case of
the girls' groups, and 4 in the case of the boys'. Considering only those
comparisons made within years,.the figures were 5 and 2 respectively.

The relevant years and variables for the boys' groups were the number of
fathers who owned the car they usually drove (1970-71) and the *umber of
families with one or more licensed drivers (1969-70). If the data are com-
bined for the three years, only the first of these two remain signifiant,
though this is now at the 1% level. When the four variables relating to car
ownership are considered, there are no significant differences if the experi-
mental and control subjects are combined for the first two years (1968-70),
nor if the three years control subjects are compared with the experimental
groups (1968-69) and (1969-71).

The picture is more complicated for the girls' groups. For the first year
three variables showed significant differences, and the second year two
variables. Combination of the data for the two years revealed three variables
which were significant, two of -them At the 1% level. If the data are combined
for the three years, all these differences vanish, though again if experimental
and control subjects for the first two years are compared with those for the
third year, three differences prove significant.

In both cases then (boys -and girls), it appears that comparisons of experi-
ment-al and control subjects are reasonably secure after the data have been
appropriately combined. However when it is considered that it may be sub-
sequently important to make distinctions between the groups (e.g. between
pre-driver trained. (1968-69) and fully trained students (1969-71)), it.clearly
becomes necessary to make a more detailed appraisal of the data.

It needs to be remembered too that where the data have been combined and
compared for the three years, only four variables were involved, due to gaps
in the data available. That such gaps may be potentially serious is
suggested by the data for the girls' groups in particular. For example, the
variable of socio-economnc status is known from other studies to be related
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rto accident rates ((longer et al, 1966; McGuire ec Kersh, 1968) and the girls
in.the present study exhibited significant differences in the three comparisons
-in which it could be included. In any event, it is clear that the differences
which were found re-emphasise the necessity to carry out further checks once
the composition of the groups, whose accident data are to be compared, is
known. ,

Comparisons between the groups at later stages in the follow up studies
!afire made with respect to socio-economic status and car availability. zoth

of these variables were shown to be associated with the decision to learnB
driVe, to qualify as a driver, to drive once a qualified driver and to account
for the variation within the groups of the proportion of drivers who actually
drive. The sample's own occupational status (whether or not they were in
full-time employment) wan also an important factor in determining the extent to
which they drove. Not only did it provide some explanation why qualified
drivers did not in fact drive at all for some groups, it was also related to
their weekly mileage. In addition, occupational status was important in
determining the purpose of most of the trips made and consequently, the extent
of night driving. --The ownership of the car the driver usually drove deter-
mined to a large extent, its car size, engine capacity and age, It was
sw'gested that these variables affect both the opportunity to drive and the,
motivation to drive, i.e. the nature of the variables are such that one has4to
go outside the data to' explain these findings. Consequently these suggestions
as to the operations of the variables can only remain as untested hypotheses.

Despite the fact that the groups differk with respect to whether they rove

and how much they drove and this was found to be related to occupational
status and car availability within the groups, there were no substantial
differences within the boys' drivers groups or within the girls' groups with
respect to these variables. It is therefore, in the context of the discussion
of the implications of a nor-random experimental design for sample equivalence,
noteworthy that the homogeneity of the sample with respect to socio-economic
status and car availability increases as, their interaction with the car in-,
creases. The data already available in the report by Shaoul (1975) suggests
that there are no longer any substantial differences with respect to these
variables, when only the groups of drivers, i.e. the only people who can be
involved in road accidents as dri'Vers, are compared. Thus, the initial
Problem has been self- correcting.

3.3 Methods of data collection

In order to assess the affects of a course in driver training, accurate
histories of the students in both the experimental and the control groups
ere required over as long a period as possible after the completion or non-

c6mpletion of the course. The sort of information that is required is
whetter or not they passed ',,,le test, and if so, whether they actually drive,
their Annual and weekly mileage, proportion of night and motorway driving,
whetheitsor not they wear seatbelts, whether they have had any traffic offences
or accidents, and similar details about their motor cycling. Sources of
information about accidents are the police, insurance companies, garages and
the motorists themselves. These sources all have advantages and disadvantages.

Details of atcidents could be obtained from the police, but this would entail
contacting toe police forces throughout the country and would only reveal
information about accidents which had been reported to the police and would
not therefore include the anor accidents which are in the majority and are
not by law required to be reported. Similarly details of traffic offences
could in principle be obtained from Magistrates Court records, but again
this would be impracticable since it would involtyA a,search throughout the
country. Nevertheless, these sources could be used as verification for
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iuformation obtained-from other sources.

It has always been assumed by people who use police accident records that
while they may not include all reportable accidents, the missing data were not
biased in favour of any one group of drivers or type of accident. However,
McGuire and Kersh (1968) found that after obtaining by interview a complete
accident and violation history of 500 people in Mississippi, the motor vehicle
records of the Mississippi Highway Patrol were searched and comparison made
between che information obtained by the two methods. It was found that 52$
of all legally reportable accidents ($50 or more and/or personal injury)
admitted by the respondents were in the official records but distinct biases
of sex, age and occupation were noticed in the missing data. However, one
explanation for this may be that since any accident involving personal injury
or damage greater than $100 is required by law to be reported, 'and $100 in
the US may be the cost of repairing the most trivial of bumps, the law is
widely ignored. Since most accidents arevery trivial, the law may result
in under-reporting of accidents since people are unwilling to go to-the trouble
of reporting such trivial accidents. The authorities themselves may be very
unwilling to take down details of such accidents.

'Details of accidents could also be checked with insurance companies where
they were known, with the consent of the driver. However in many minor
accidents, the insurance companies would not be informed. Finally, there
is a minority of drivers who do not insure their vehicles and in 1967 there
were 117,558 offences or alleged offences of this kind in England and Wales
(Home Office, 1968).

Garages could be expected to have useful data about accidents, since unlees
the vehicle was a write -off or received such minor damage as to enable the
owner to repair it himself, a garage will be involved-in repairing it.
However even if it were known which garage each driver used (and this could
be expected to change over time), it is unlikely that the garage would have any
records of how the damage was incurred.

However since all the other information required can only be acquired from
members of the sample ttemselvee, it was decided to rely chiefly on the sample
for all this information and where practicable verify it or a sample with some
external source such as.polioe and insurance records.

Although the driver is better informed about his driving history than
anyone else, there might be expected to be some limitations about relying on
him for this information, for example the accuracy of his memory, the degree .
of his honesty and his willingness to co-operate. Another limitation is
the extent to which he is available to answer questions because he has moved,
works odd hours, away on holiday or at University, or is ill.

In this study, it was decided to minimise inaccuracy due to forgetfulness
by contacting the sample several times during the'five year period, so that
each contact with the respondent would elicit information concerning no more
than nine months driving, but preferably six months.

Three methods were used to obtdin information over the three year period.

1. Questionnaire administered to them as a group in school.

2. Postal questionnaire.

3. Interview.

Although each of the three methods was used to contact the sample at a
particular time, if one method failed, another was used. For example,

37
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those who did not reply to a postal qubstionnaire were interviewed, and tklose
who were not at home for interview were contacted through the post. It was

even possible to try all three methods to contact a person. If he was not
in school for the group administered questionnaire and was away from home when
vi interviewer called, he would be contacted through the post. This it may
be seen that these three methods were interchangeable and in particular the
postal luestionnaire and interview.

The group administeied questionnaire -has some of the characteristics of
both an interview and a postal questionnaire. This.techriique was used only
once for each sample. Since the majority of sixth formers stay on for a two
year course at school, they are still at school for a full year after they had
completed (or not completed) the driver training course. Th% opportunity was
therefore takenvto visit each school about four months (Figure 3.3.1) after
the start of the second year in the sixth form: Bach schobl made a forty
minute period availa'ole for this purpose.

Abcut fifteen to twenty minutes was spent explaining the purpose of the
project, how the follow up studies were being conducted and the type of infor-

. miltioh that was required of them, with derinitions yhere appropriate - for
example, of an "accident" - since it had not been appreciated by the members
of the sample that minor accidents were of interest Tor this research, and of
"driving lessors" since most people seemed to consider that they were not
"learning" if they went out driving with.their father. Since their ,

co-operation was required over a long period of time. wherever possible without
influencing the nature of their responses, the relevance of each piece of
information they were asked to give was explained. Questions were raised
about certain aspecti of the research project and answers could be given.
.Great stress was laid upon the confidentiality of all the information and it
was made clear that nothing would be divulged to potentially interested
parties. This was felt to be important since there had been so much pub-
licity-about misusage of data banks and other confidential information. The!
luestionnaire they were to complete was explained.

The information required for each.of the three methods used in the follow up
studies is very similar. The students were asked to start off by filling in
the white questionnaire (Appendix 3.3.1) on their driving .(if any), and only
to fill in the accompatying pink questionnaire (Appendix 3.3.2) for each acci-
dent they had had, and the yellow one (Appendix 3.3.) for each incident which
gave rise to one or more traffic offences (since it is not Uncommon to be
charged with more than one offence at the same time). The different colours
were used to facilitate filling in the correct questionnaire and to avoid
having one very long one inapplicable for the most part to most people.

If there were any diffioulties in answering the questionnaire these could be
dealt with on the spot. Similarly if any of the respondents had missed out
.a question whichi he should have answered, it ias usually spotted when he handed
it in and he wa6 asked to oomplete the questionnaire. This pethod had
therefore considerable advantages over a postal questionnairelbut could only
be used once since after the end of May in any school year, it is difficult
to get all the upper sixth formers together because of examinations. Since
not very many of them were driving at this stage and because they would be
questioned several times in the next'few years. it was decided not to jeopardise
their chi- operation by questioning them too often. It was also desirable for
them not to associate the research project as being part of their school days-
only and therefoFe something to be discarded as soon as they left school.

This method was used to obtain factual information only, and to familiarise
the students with the type of questions and the forms they would receive in
the post. The. basic questionnaire took at the most about five minutes to
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complete., The, form of the questionnaire is similar to that for hiss mailed
queiAiRenaire. It was typed onto 4 sheets of A4 and tLen reduceil onto
foolscap, 2 sheets per side. The print was small but it wan felt treforabei
to being faced with a thick questionnaire.

About 10%, it varied from school to school, were not contacted _n thin
,since they had either left or were absent from School for some reailep, and
these people were egntacted personally at home where the follm 'q' procdur
could be explained in greater detail than in a covering-.letter of a mailea
questionnaire.

Similar information4to that obtained from the rx'oup administered ;uestionr,
aire was required at later dates during the follow up period. Te avoi4 *he
cents of interviewing and to maintain contact with the sample, it was, deeide4
to alternate interviewing with a postal luestionnaire.

4
.

.

The three questionnaires (the white one on driving, pink one for acc,;dents
and yellow one for traffic offenced), each reduced onto one sheet of fool cap:
to minimise bulk for posting, were sent out in the. post with a covering
letter aria a stamped addressed envelopeieturnable to the University. The

r covering letter typed on University headed paper thanked the respondents for
.their previous co-operation; kept them informed of the progress of the research
and gave brief instructions for filling in the questionnaire and returnine it
-in the stamped adftessed envelope provided. There is some evidbnce that a
s.,mp fixed to the envelope is more effective than a reply paid envelope.
The claim is that respondents ito not like to see stamps wasted. . Commercial -

,..

advertisements'are associated with reply paid envelopes, and there is a ten-
!ley on the part of many individuals to thrOw such envelopes away almost

direa2adiately (Goode and Hatt, 1952 .

\
.. .

.
,

e
Two or three Meeks after the queitionnaireo were sent out, iletter

(personally addressed) was sent lo those who had not replied, explaining that
it was not too late to return the questionnaire if they had been too busy to
do so before. Two or three weeks after this, a complete set of questionnaires
and stamped addresbed envelopes and covering letter were sent out to all thoee
who had not yet reilied. This method usually achieved a response iateof'
over 10%. Since this was a questionnaire to a pre-selectpd sample over a
lon'g period of time, it was felt that it was Worthwhile to send out the third
reminder as many had left home and the questionnaires had to be forwarded.,

- All comments and queries raised at the side of the questionnaires and all
actditional correspondence inserted in the returned envelope were always
answered. Occasiona4ly, the respondents had gone to the trouble of pa ing
the return postage because a stamped addressed envelope had been inadver ently
omitted. They were always thanked and received extra stamps as compen ation.
It was felt that it was vital to maintain their co-operation for such a lone T.'

term project as this and that all reasonable means a.hould be used.

Initial contact was always through tine parents' homes since many of the
sample.moved far too frequently for records to be kept of their on addrecoc4:.
,Although it was always possible to check their last known address from t!:e
'last questionnaire they returned, the master list of addresses was not updated
unless the; parental address changed.

In fact, because of the large slum clearance programmes being carricAl ot ty
4,the local authorities, a proportion of questionnaires were returned by the Pr't

Office or did not relish the sample because their homes had been demolished or
were no longer occupied. In nearly every case, the local housing authority
supplied the iftew_addresa- Zoaar, contact hap not beon loot with the
parents' address in more than a very few cases.

O
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The 10 or so who did not respond to the questionnaires were contacted by
an interviewer. The professed reasons for non-response were usually:absence
from home, illness or no driving and therefore did hot feel that the research
team would be interested. A final i 5% or so could not be contacted because
they had left home or their exact address at the time was unknown. However

-this percentage, although,a fairly constant figure for no contact at all,,, was
not comprised of the same people every time. ,Contact was usually:made on
the next postal questionnaire or interview..

3

. The quality ,of the response from postal questionnaires was usually very good.
Additional comments were added at the side where,the respondents felt that
their circumstances were not otherwise' adequately explained and short lettSrs
often accompanied the questionnaires. Occasionally questions were left out.
A photocopy of the questionnaire with their answers was sent back to the .

respondent with a letter explaining that one or two questions or a whole side
had inadvertently not been answered. This usually was completed and
returned..

A postal questiOnnaire was also used to contact people who, when an inter-
viewer had tried to contact them at home, were away or who had left the area.
In any series of interviews of the sample, at least thirty could not be con-
tacted at home for one reason or another. Usually the parents supplied a
forwarding address. The interview schedule was redesigned for self -
completion and sent with a copy of the accident and-traffic offence forms
and a covering letter to this new address. Again a very high response rate

' was achieved.

The interview was used to obtain several kinds of information - although not
necessarily-all at once. Firstly, to obtain the factual informatior re-
quested in the postal questionnaire; secondly to discover their attitudes
towards certain aspects of driving, and thirdly to administer tests of driving
knowledge. The interview also enabled_ the research team to inform the
sample of what was happening. It was also an opportunity for enlisting the
support of the parents by a brief description of the research project. This
was essential, since very often the parents acted as a filter through which
contact had to be made - for example, by forwarding correspondence and by
arranging a time when it would be convenient for the interviewer to call again
and to speakto the respondents. They often ensured that he or she would be
at home at the pre-arranged time. A team of interviewers was recruited to
work for the University under the direct control of the research team. This,
it was thought, would permit a treater degree of quality control and flexibi-
lity in the planning and execution of the follow up studies. Preference was
given to those who had had considerable experience of interviewing with the
more reputable companies andwho had been trained. Extensive briefing sessions
were held to ensure a certain degree of standardisation of interviewing'tech,

\-niques and to acquaint the interviewers fully with the nature of the project
so that,they-would'be able to Ussess the usefulness of the replies and to
probe for further information where this vas felt to be unsatisfactory. Each,

question on each of thetthree interview schedules was discussed. A set of -

written instructions waA also given out to each interviewer, which define the
terms which'are used. tAppendices 3.3.4, 3.3.5, 3.3.0. The briefing also
'included trihl interviews with each interviewer asking.pome of the questions,
everyone recording the answers, and a discus eon afterwards of the difficulties
which occurred.

The questionnaires used to Obtain data about the sample's driving werevery
similar to the postal and group administered questionnaires in respect of-the
type of information. However, they were re-designed in respect of the
wording for ease of speaking rather than reading., and in respect of the layout
to allow more space for the interviewer.to write in the akswer. The driving,

4 I.
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history interview schedule was duplicated onto A4 size paper and was single
sided for ease of handling. The forms to be filled in when the respondent
had had a traffic offence or an accident were the same as the postal ques-
tionnaires. The questions were read out and the precodes were used as
running prompts. The respondents were asked to draw a diagram of how the

if accident took place.

The interviewer mgde a note on a specia9. sheet attached to the questionnaire
whether other people wore present in the room, or if the television was on or
if the responduit was unto- operative or any difficulties occurred.

Occasionally the interviewers asked an attitude questionnaire. A third
kind of information obtained from the interview.was a test of the respondent's
driving knowledge. A short test booklet was compiled arAcing questions about
tha Highway Code and driving procedures. The answers to the test were og the
Yes/No or True/False variety. The interviewer gave no help with the test
other than giving brief instructions. There was no time limit set for
answering the test, although a note of the time taken was made. In compiling
the test, it was felt that if it took more than ten minutes, there would be
refusals or carelessly completed tests. The type of answers also speeded up
the test and allowed more questions to be asked. The usd of interviewers to
supervise the testing of the respondents ensured certain minimum standards
of conditions which could not have been obtained in any other way, e.g. the
lack of collaboration with other people on the answers, a reasonable degree. of

t quiet in the room, etc.

The interviews and mailing of the postal questionnaires were fixed for a
time of year when it was easy to contact the sample - when at,some time during
the period allocated for the interviews, virtually the whole group would be
at home for some time, e.g. Easter and Christmas - although it would be
reasonable to expect most people tol'he home, would be a difficult time from
the interviewers' point of view,beeause of their own commitments and the long
hours of darkness. The postal questiarigires were also fixed foi a time
when most people would be at home, e.g. September before going back to

'University. This was important because interviewers contacted the non-
respondents. The interviews and postal questionnaires for each group were
then arranged alternately and at 6 - 9 month intervals. Experience with the
first group showed that more frequent.cohtact was anynnecessary expOnle and
might cause annoyance. It was also necessary to see that the follow up of
each group, particularly for inteiviews,.dtd not overlap since there were not
t e facilities to cope with such a large number.

e follow up schedule (Figure 3.3.,1) was arranged and revised to suit
ex ernal circumstances, e.g..postal strikes. Every effort was made to
complete a follow up study within one month, so that their driving would
relate to n similar period; e.e: hours of darkness, holiday driving, but where
heeessary this was extended since it was more important to contact everyone. ,

Since one third of the sample was recruited in any one of the three academic
years 1968-71, it follows'that at any one time each group had been followed up
for a different length of time. Because of the large numbers involved, it ,

wad decided for administrative reasons, to follow up only one group at any one
time. ,The first group acted as the pilot group on whom new techniques were
tried.

Although the factual information required from each group for each follow
up study was the name, the questionnaires did vary slightly to take into

1 account the diTTerent circumstances of the groups and a few questidns were
added or deleted or asked in g different way as the follow up studies pro-
gressed. The Purpose of the follow up studies was to have a continuous
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record over time of each person's driving rather than at any one point in time.

3.4 Sample attrition and other sources of bias within the data

Such methods of collecting information necessarily raise questions about the
'effects of such re-active devicepon their responses. Webb et al (1972)
discuss these and alternative methods. However for such a large sample as
.this data have to be collected fro* the subjects themselves and have to be
collected in terms of verbal responses. While every.effort was made to mini-
mise all possible sources of bias, questions relating to the extent and nature
of systematic errors cannot be ignored. Many of the questions are very diffi-,
cult to answer accurately and there are no external suurces of verification.

It is difficult to km,' whether the quality of the response varied between
the groups. For example, did the experimental "tudents feel that they were
"letting the side dawn" if they had had an accident and therefore did not report
it. No definitive answer can be given to this question but it should be
stated that,the sample were very co-operative and- volunteered information about
their driving and accidents. This is all the more surprising where the
students admitted to being involved in very trivial accidents since they knew
that if they admitted having had an accidentthat they had to answer a long
questionnaire. Whip impressions must not -replace scientific evidence as-to
the exiatence of,a bi-ai in response, the very co-operative support and often
voluntary informaii*ever beyond the scope of the enquiry was very marked and
encouraging.

.

It might tie expeited that different interviewers would have a different
response rate and introduce another type of variation into the quality of the
data. The early supervision and control of the interviewers soon eliminated
the poor intervibleers. No evidence emerged which sUkgested that one inter-
viewer was gettiviradie refusAls than any other. It was, impossible to check
and compare the individual variation in answers from the informants questioned
by each of the interviewers as each interviewer covered a small area in order
to minimise costs. A thorough comparison of interviewers would involve -

' random assignment of,the members of the sample to the interviewers. Not only
'would this have been very costly but also it would have required a much largdr
team of interviewers since by covering only a small'area, they spent less time
travelling and were therefore able to interview fifty to sixty people in a
five week period. Suali large,number would have been impossible if each
interviewer had to cover the whole of the North Manchester area. A larger
team of interviewers would only increase the possible sources of variation.

The possibility also suggesta itself that the three different methods of
collecting the:data introduced a bias in the type of response. As most of
the questions were factual, this is unlikely to be a major problem. Occa-
sionally because of postal delays and adinistrative inefficiency, some
people were interviewed who had in fact returned a postal questionnaire.
Little variation was found to exist. As each contact with the sample was
entered onto the'master sheets, it was possible to compare,the information
obtained with that obtained previously. The impression was gained that
the information was consistent. Certainly no instances were discovered of
falsification by interviewers. The design of the follow up studies lends
itself to a study of the different methods of data collection and their rela-
tive effecti7eness. ,The effect of memory, interviewer approach and many
other variables could aloe be examined. However such a study is a research
project in itself and beyond the scope of this experiment at this stage.
Some of these topics will be, discussed leier on in this report. However, a
very detailed examination was not wcrrantei after an initial inspection of
the data.
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Although there problems are very real ones, it wan thought that the nature
of the questions being asked - being mainly factual - and the fact that the
sample were intelligent and fairly articulate people and knew that they were
taking part in an important project which they could see had some relevance
to their lives, minimised the number and type of problems frequently encoun-
tered in social surveys. Although some inaccuracies and the forgetting of
details with the passage of time seem likely, it seems unlikely that there
would be much deliberate falsification of replies.by the sample, nor did it
.seem likely that thoro would be many who would be reluctant to discuss ttteir
driving at all.,

Thedata acquired from each survey was not analysed at that point but coded
and entered into a master sheet for each individual so that a complete record
of each person's driving at each contact was obtained. This information was
then punched onto cards and machine verified and checked for dataincompati-
bilitieo. Whcre these were found, the original source material was checked.
Programs were then written to convert the data to a more usable form so that
one new card was outputted with all the informition relating to the subject on
it foreach contact. If the original surveys had been used as the. primary
source of analysis, only the information actually obtained during that parti-
cular survey,would be available. It will be seen from Appendices 3.3.1 -
3.3.3 questionnaires were designed in such a way that only information re-
lating to their driving since the last contact was required. This was to
avoid bias due to lapse of memory and te ensure their co-operation by net
asking for information which they had already given.

This discussion has centred on the problem of data collection. Another
possibility presents itself -, namely that the criteria or effects of driver
training may be so unstable and unreliable as to be useless measurements of
the effectiveness of such a course. This study was carried out to establish
whether these methods of data collection are in fact capable of yielding
reliable measures and producing consistent results.

Although as many checks ao possible were made to ensure reliable and
accurate information, it io self-evident that there is no way of verifying
the information given by the students since no external source of information
is available. The following analysis therefore is subject to all the errors
inherent in self- report data. While these errors are not thought to be very

-great, there is no way of quantifying them.

The response rate was very high indeed. In general, the sample were
found to be most co-operative and interested in the outcome of the experiment.
A few people were, at the beginning of an interview, reluctant to answer any
questions. Usually they were not drivers and therefore felt that they had
nothing to contribute to the study. Several of the first and second samples
were beginning to ask when the follow up studies would end and said that they
were bored with the project. They nevertheless co-operated fully.

Table 3.4.1 shows the number of people in each group in the sample and the
number of drivers within each group.

Table 3.4.2 :shows the number of people in each year whom it was impossible
to contact. It will be seen that the sample attrition was greatest in the
first sample. Thin table also nhows the reasons for non-contact. It cart

be seen that approximately one half of those who were not contacted could not
be contacted because they had emigrated, were living a long way from Manchester,
had moved to an unknown address or had died. Thus, refusals on the part of
subjects account for only half of the sample attrition.

Table 3.4.3.showo the sampin attrition according to group.

4 .1

It can be
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seen that in both the boys' and girls' samples, the control group were less
likely.to be contacted than.any of the experimental groups. Chi square test*
of the significance of the difference showed that this size of difference
be, expected in more than 95% of dneh cases in the boys' groups but less than.

1% in the girls' groups. It had been expected that the students in the Y>n-
trol groups might be more difficult to contact and more unwilling to co-operate.
This expectation his been some out in the girls' ease rather than in the bays'
case. This slightly higher sample attrition rate in the girls' sample 'cards
to reflect the fact that the girls were usually less interested in driving and
the research project than the boys were.

In general, the attrition rate has doubled since the analysis ;arced out
by Raymond et al in 1972 (1973) showing that the longer the period of the
follow up studies, the greater was the likelihood of not contacting subjects.
It should perhaps be pointed out that the relatively high rate of E% for the
1970-71 sample would have been reduced had the period of time allowed the
interviewers (in this instance, threessonths) been extended for a few more
weeks to enable those people who were living away from home to be contacted.
However it was felt that the extra time needed would delay the time left f..'r
the analysis of the data.

Since there was a slight bias in the response rate of the girls' sample,
the characteristics of the non-respondents were examined. Table 3.4.4
shows the number of drivers and non-drivers (as known at the last time contacted)
in each of the boys' groups. It can be seen that 55% of the non-respondents
were not known to be drivers. As in fact, 64 of the boys had by eow passel
the teat, this figure is rather more than could be expected by chance. It

should however be reCanei that this was their status at the last time we eon
tacted them and that this may by new have changed. Table 3.4.5 shows the
number of drivers and non-drivers in each of the girls' groups. 80% of the
non-respondents were not known to be drivers compared with 60% of the sample
who by now had still not passed the driving test.

It is possible that there are more non-drivers among the non-responoen4.
than might be expected because they refused or were otherwise nnsysilaUo
because they were not driving and therefore felt they were of little U3P +0 -

the research project. If, on the other hand, these differences are due to
historical reasons, i.e. the information is out of date, and proportion
drivers in the sample:, as a whole are used to calculate the expected number cf
drivers, 31 drivers in the boys' sample and 17 in the girls' are expe)tei, i.e.
higher than that known to be the ease. As a result of this attrition, it
would appear that the number of drivers in the samples as a who;e is under -
represented by 31 in the boys' case and 17 in the erls1. (5% and 4 r,r
spectively of the drivers). . However as some at least of the attrition 14
due to deaths and emigration, this underrepresentation cannot be as great as
the figures would suggest.

When the groups are compared on the basis of whether they were known to be
drivers at the last, time they were contacted, the differences were not fuurd
to be signifieant. Thus, the likelihood of the non respondents being o
driver or non-driver does not appear to have been affected by his/her member-
ship of a particular group.

This analysis referred to above relates to the number of non - respondent.; et
the final contact. The' subsequent analysis of the data as it relates
the nature of these young people's exposure to risk consequently only nu.:erc,
to those drivers who responded to the final inter'iew or questionnaire 1 1474.
No amendments have been made to the data by including the informatim yieJdel
on a previous contact. However, in this ctudy, since we are elderly ror.carned
with accidents and information about their involvement war collected e



- 34 -

TABLE .4.1 TOTAL NbEELR OF-PEOPLE RECRUITED INTO EACH GROUP

Pre-driver Control Full Simulator Total

Boys numbers in group 169 401 342 25 937

number of drivers 95 (56%) 245 (61%) 215 (63C 14 (56%) 569 (61%)

Girls number in group 80 478 311 33 902

number of dftvers 24 (30) 173 (38%) 137 (44%) 15 (45%) 349 (399 )

Total nimber in croup 249 879 653 58 1839

number of drivers 119.(40%) 418 (4836) 352 (549) 29 (50%) 918 (50%)

TABLE 3.4.2 : NON- CONTACTS AT LAST ZURVEY PRIOR TO oCTOBER 1974

Reasons for non - contact at last survey 1968-69
sample

1969-70
sample

1970-71
sample

Total

living abroad 9 1 8 18

living more than 80 miles from Manchester 7 1 3 11

it trace 5 4 4 13

death 4 2 0 6

r. -fit. aln 14 9 14 37.

other 2 5 6 13

Total 41 23 35 99

% sample attrition by October 1974 7% 4% 6% . 5%

TABLE 3.4.3 : SAMPLE ATTRITION WITHIN GROUPS

Pre Con Full S4,, Total x
2

Sample attrition in boys' groups 13 31 8 2 54

% Sample attrition in boys' groups 7% 8% 2% 896 '096 p4L0.05

Sample attrition in girls' groups 3 32 9 1 45

% Sample attrition in girls' groups 4% 7% 396 ' 3% 5% p<0.0;;

Total sample attrition 16 63 17 3 99

% topple at!-riti0.1 6% 11% 3%. 5% 5% p<0.05

46

r.
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TABLE 3.4.4 4 CHARACTERISTICS OF THE MALE NON-RESPONDENTS

. Pre Control
I

Full fflOtal

Drivers (at last contact) 7 10 6 23 (45%)

Non-drivers (at last contact) 6 17 6 29 (5596)

Total 13 27 12 52 (look

TABLE 3.4.5 ; CHARACTERISTICS OF THE FEMALE NON-RESPONDENTS

Pre Control Full Total

Drivers (at last contact) 1 6 1 8 (2086)

Non-drivers (at last contact) 3 24 9 36 (80)

Total 4 30 10 44 (100)
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contact, it does not neeeesarily follow that the loss in accident data, due'
to sample attrition,' is as high as noted earlier. In many cases, it was
the first timo,that the non-respondent had not been contacted, thus his
ateAdent history should be complete until seven months before the end of
the project.

The problem of sample mortality is inherent in this kind of experiment
which is carried out over a long period of time. The sample attrition, as
it affects this aspect of the analysis was found to be 5 of the male drivers
and S% of the female dilivers and was found to be broadly similar within each
of these two samples. While it cannot be assumed that these non-respondents
interact with their cars in a similar way to the rest of the sample, it is of
eouras impossible, without examining the information they provided on previous
eeeasions and comparing it with the information yielded by the sample on simi-
lar such occasions to state whether or not this was the case. Since the
attrition was so snail and did not vary within the sample, this lengthy pro-
cyture was not adopted.

3.5 Resume of the salient features of the research _paradigm

- This report will primarily explore and assess the effect of driver edu-
cation courses introduced into the school curriculum whereby students were
taught to drive and in addition received classroom tuition on various aspects
of driving on accident frequencies. The research method chosen enables
cther factors frequently cited as influences such as personality, attitudes
to safety and risk taking to be studied. Indeed without an investigation
of ri7al hypotheses to account for any observed differences, it is difficult
to arrive at any conclusions about the nature.of the relationship between
traIning and safety. The aim was to collect information on a large number
of items, all'of them thought to have some relevance to the effectiveness of
training and road accidents, and to see, in the event, which would prove to
be the clearest determinants of accidents.

Modern researchers favour the use of a rigorous system of inquiry in which
hypotheses are set out from the beginning and the whole effort is concentrated
'tpnn answering questions formulated in advance, no other questions being
admissable. Any one of an infinite number of possible effects of chance
miehf. otherwise be falsely interpreted after the event as evidence for some

relationship that nobody had thought of before.

However in reneareh such as this built around the availability of a sample
tile has coat a treat daal of money and effort to assemble, it is desirable

collect information on as many points as possible while the opportunity
pre:Alto itself. By eollecting data on many:different points, one has the
Opportqflity to observe patterns of relationships between groups of variables
tl.t would not otherwise be known or predictable. This is especially impor-
*ant in accident research where clusters of factors, rather than any one
actinF7 in isolation, appear to be the true determinants of road accidents.
It haa the advantage of enabling one to allow for intervoiiing variables in
the interpretation of statistical associations. Thus one can ask questions
to which without, a wide ranee of information, one could not otherwise begin
to formulate an answer.

The principle of formulating hypotheses in advance has been adhered to for
the main objective.of this :Andy. The selection of secondary points of
enquiry, such as the role of personality, attitudes, were naturally deter-
mined by current evidence as the influential factors most relevant to the -
study of road accidents. Detailed predictions as to the relative importance
of these factors were not made.

4 8
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The long term prospective study of a normal population (in this case, following
a group of students over a period of five years) has a number of theoretical
advantages over the more usual kinds of research, but it involves some serious
practical problems, one of which is the.length of time taken to complete it.

Many have tried to show that a course of driver training does reduce the
likelihood of an individual who has received such a course having an accident
on the road or committing a traffic offence. However most of the evidence
on which the theories of driver behaviour rest falls-far short of the ideal.
Usually deductions are made from rstrospective studies in which the histories
of trained drivers are compared with those of.untrained drivers or the
histories of accident repeaters are compared with those of a control group
of individuals of similar age, but free of accidents. Such studies have
.a number of intrinsic weaknesses. In the first place, it is difficult to
knew to what extent the attitudes of accident repeaters may be the consequence
of being involved:in an accident rather than the cause. Secondly an
accident record may be the only one indicator (and an unreliable one according
to other research) of unsafe driving and it may therefore be a matter of chance
as to whether an individual is'caught committing a traffic offence or involved
'in an accident.

The present project was undertaken because it was thought that a particularly
good way to secure valid evidence about the effectiveness of driver education
and the role-of social and psychological factors would be by means of a long
term study in which a sample of adolescents could be examined while young
and their subsequent performance on the road followed through in some detail.

The usual choice of research method of comparing groups of people who had
completed a course of driier education with one which had not, on the basis
of traffic offences and accidents alone, obscures the effects of the interaction
between potentially influential factors. By taking an unselected group of
young-people and studying a whole range of factors, one has the chance to assess
more realistically the relative importance of those factors. Previous research
has been of an ex-.post facto nature which means that there may well be differ-
ences between those who chose to take a course in driver education and those
who do not, in those very factors which are related to accidents.

This study is probably the first in the field of accident research to
combine the following features: driver training at the focus of interest,
the use of a group of unselected young people, observations including inter-
views repeated over several years and a prospective experimental design.

4
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What lows the make? What was the typist site?

I

2

What vaa tbeoodel, What vas the age?

3. What wee the purpose of the tap you mite Social' ts117persooal use

1=skier' when the accident occurred? Work

To or fret, mock/place of study

Delving inatteetten

°Met

FOR

Grua VSE

ONLY

1 .62

3

7

9

la
11

12

13

15

16

'17

la

1944 Was sent schitlem, Including your ono, were iovoInod in this ottideot,

What loft* the other mmbitlea laeolca42 ei tat, oim, epictater, swot-

cycle etc

S. When did CMS aceigeot tapper& nes* Wire the suet date

6. Whew did this accident cake place? Please ease the street ova town.

Town

At what time of dot did this eeeident occur! omi

A. Did it scent vtthip fifteen miles of your home, (Yea /No)

$. Wbac speed were you doing wheo the incideot aeArted to develeP*

N5. Oe what kind of raid did &Is accident take place?

NOtorwey 1 Clearway 2' Dual -carttageway 3 Fees lane toad 4

Three lane road S Two lane coed 6 One way street. 7 No left marking

Don't know' Other (Plaint specify)

Ps

21

23

25

26

26

29

11. What was the speed linic on that toad'

30 mph 1 40 mph .2 50 mph 3 60 mph 4

70 mph S Dos't kaow 6 Other (please cpecify)

12. What were as tight condittons at the tines

Dawn 1 Daylight 2 Dusk 3 Datk(Streets unlit) 4 Dark,Sclecis kit: , ;0

13. What were tht weachet eondictens at the timeijrcircles round all that appl0; 31

Clear 1 Rata 2 Snow 1 Fog 4 Swett winds

e

What were the road conditions at the place of the accident? (Put circles

15.

round all that apply).

Dry i Crotty 2 Wet 3 luddy t Icy 3

What wee the condition of the road surface et the place of the ieetdeot*

500Oth 1 Potholed 2. Loose chipping' 3 Cobbled 4

16. Did tht accident taiti plats et or near,

A roundabout'
e

I

A .1 3wketilis? 2

junction with more chap 4 toads?

A 'T. )unction?

CraostoadA e

Another type of junction!

t--
I>4
I 6

:47
to a pre dave/estrauce/cac pOsA 4 Not se or within Itlyds of junction 9

A staggered junction? 5 A pede ttttt o creosote'? 10

17. That vete all the vehtilea which were involved.

just before the 'Keith* happened?

(including your Own) doing

Other
Tout Vehicle vehttle(l) (Othar.2) (Other 3)

Making normal ptogresa 1

Mattes to go ahead. but hold up 2 2 2 2

Overtakies a roe t% or held up wattle 3 3 3 3

Turning or to tura left 4 4 4 4
.JL Terming or voicing to torn right 5 S S

Slade' down or stopping eg la lights 6 6 6 6
Waving off 7 7 7 7 C
Parked $ $ $
Porkies 9
Rewrote' 10 10 10 10

Terming round 1i 11 11 lI

IS. Vim s pedestrian involved in the occident, (Yes/Me)

If so. was befabe etwaing the road st e podessrtas etnasine

creasing the road within 20yds 02 S pedestrian eremites 2

erasing elsewhere? 3

On the pavt=ent? 4

on the 1 *tete 5

boatding or alighting a hue? 6

on the toad not ctoeaing! 7

14. :td any of the vehicles involved to tha eeeident akid7

No 0 Tout vehicle 1 Any *thee vehicle 2

20, .Lace you wearing a east telt at the time of the occident?

Yes 1 No 2 Net fitted 3 Doesn't apply (motor cycle) 4'

vo.ir passenger (if any) nearing a meet Iblt?

Its 1 No 2 Not fitted 3 No posssaler 4 Doesn't asplY(ntote trele)5

22. Had anyOte involved in the accident been drinking? Masse tittle ell that apply)

re

'Youcseu a

Othir delver (No 1) 2 Pedestrian

OtOsr dsiute (No 2) 3 Tout Posoollets S



23. It raur *Pinto° did tboprosooto of any of the rollout% contribute to ere

earldom" (Put :Steles sound all that spply)

Parked Tobias: 1 DOi on road 4
146

tenet trosstog 2 Object on road 5

Iasi. post, toad furoiturd etc 3 Note 6

Other (please destribit)

29. Pig the &cc ttttt result to any injuties' Please specify below.

St do occident injury is bore defined as

Slight. if person &tamed for less than 2L hours

stayed al( unit for 3 days of less

Venous if person stayed off work ass sesUle of the sttident lot sore

then 3 days but less than a forrntaht

Very serious: if stared off work for longer than a terrnfihr

SO injury; tf pets.* did not go, to hospital or take any tits off work24. Ismdistely before the accident bappanei, Moose clinic oil thot

Were pot tired?

Nave yos sot toning well?

Sere you sense Or eMOttelail, WNW,

11.4 you been Maki%

1

2

3

.45

1

nod you set cases, es aspirin, go the previous 6 hours' 5

Were 7110 lotliog the sass as Pool? 6

25. Was s lap,e of sseopios on your post factor io the accident? 'Yes /No) 146

ti Oh. what dist...Tel pot?

the comersicioas or 'estop of a ossaeoger

30.

01

Looldes for semechlos to the ter. ag lo the afoot eotpartorne

Psaosoupasiss vita problem

Preoccupation with sassehies onside the eat

2

3

6

I '

The sue 5

Other (pleas. deseribo) 31.

ht.

Noe spplfeabie

What pane of the vehtetes enwolood in shin Pettiest vase hie?

32.

Put eirtlos sound all that apply (Tour vehicle) (Mega) 'Other No 2)
33.

Vroor 1 1 1 .

fr
42

40nook 2 ' 2 2
11

Weer ail* 3 3 3 411
34.

Oft aide 4 4 4

Tr. Mae was the cost of reporrIng: (Your vehicti) Other No 1) (Other No 2)

CO 0 0 0 35.

t1.2S 1 1 1 SO

(26.50 2 2 51

151 and over, vehicle driven away 3 3 52

I51 sod outs. vehicle got dsfveable 4

Write off 5 S S

a.

WWI know 6 6 6

Who bott the test of repeirteg. (Your vehicle) Other No 1)

You 1

Tour insurence popsy 2 2
.

'3

St

The Other ppm 3 3
SS

Nis Insurance Peppy 4 4

Don't know S S

Coat divided (stow details below) 6 6

in hospital end/Or

NO injury

Slight (*jury

Sesious injury

rousself Otbet Other Other
1 I 1 i

2 2 2 2

. 3 3 3 3

Very serious injury 4 4 4 4

Fatal 5 5 5

Poe Poen 6 4 6
A

nor. the 'Alice present when the accident octesred' (Tes/No)

ipso tilts aeel4tat reported to the politer (NeslNo)

St so, ego reported it? You

Third party involved in the aceldeac

Incites.

Nod biieas

had you give pulls Of this accident ha per issuranee popsy'

2

3

4

Did this accidost nettle In you loin* charged 'deb s croffic offence'

IF TOO RAVE 11101141122) 412S. TO TnIs QOESTION. PLEASE FILL in A YELLOW FOEN

Did WO eccideat tomtit is Pother driver being charged with csaific offence?

Tea I no 2 boo's PP 3 Sot applicable 4

he should Ilia you so assign rte porcoagase of tio blame to the various pocee

$ ...1.14,is the aetident.

Yourself Other(1) OcbeC(2) Chance

Please deseelbe and draw a sIspli'skeetb shoeing hg, the accident happood:

autos d is of she Poalleen and diseteion of the vehicles, she approsisore

sFeeds as the accident .tasted to develop, sod all ocher relevont sueb

as junctions, crossing, rraffic 114brs. Parted vehicles, pedesesions etc.

Please idenrity your rehirle as No 1.

515 Pate



pp.

UN:TEASITT 07 SALTORD n.!

TRAFFiC ormrct PORM orrict USE

It ts in:rust lot this vuseerib to hare details about eat, ttArtie e!ft%Ve with :91i1X

vette you have peen charged. Please fill in onc of these Wee for &de. IVC:Orn 1 63

iced in you being chatged vtt* a traffic offence(s).
3

MS sproemiam WILL Cl KEPT STRICTLY COW:TEN:1AL
1

INSTRUCTIONS: UNLESS ommtwisr STATE:. ?LEASE CIRCLE mit ITEM NU.WES :Joint APPLIES

SECTION 1

1, Oh!: vas the offence(s) with whIch.you veva cheeped?

1.

2.

3, V

o

2. What kind 01 vehicle vexs you driving' Cat

Yen

Neter cycle /scooter

Not drtvint

Other (please give detell)

2, was this the vehlele you esusllr icily.' (fes/lio)

the melts and medal

the EnglAw site

the ape

4. Whet vss the purpose df the trip you were cola% whoa thelneldeet occulted?

mouses oriel cell/porarel we

to or hop vork/pIace of et,*

'vork

Other <please specify)

110

.11

12

14

1

2 16

3 SID

[ 29

20

21

22 '

3

a

1. Nov cloy ocbet vehtelee, excluding your our were involved in 00 lochltot

13

6, "47 l give dete$1s of the nher Nihielts (If any) involved in she incident

fr. vherhrr car, via, sport. ear, cycle, see' 2!

3. .3reee the panic eeee 4 e co.e. this tecteeta oc eeeee4, (?es/%e3

R, a, 2f -you powered "te.s' ro 4estIon 7, -

t/at che4otictoolt on the hest'

in panda car' .

. . to 0 patrol car.

direettectasiite

eremit% a rater crag.

other plisse give details' ...

a ,

a

26

S. el 11 you enswered".lio. to queettoo 7t
0 .

-who reported the incident to the pnlicsi-.-

A Wed patcyeltivolved in the -S 2

Othsr (1.141a glue deset1s) -^"

You,

Wit eeeee

Don's boor

3

S

9. fete you charged with this offence as a rooat of be!o(!te::1711,404 io it

accident/

If so, please Rah* cute chat you here filled In a it loco for this

accident awl omit meetta4 2.

SECTION 1 'DESCRIPTION Or THE vicratt

1. When did this iotileot Poppet& Please glue the erect date

2. Ober did this incldent,tshs plies? Please glut chi rune of the *treat and cows

Strost Town

3, It what live of day did this ipeldeat occur? aol

4, Did it °emit witkih flf00 211142 of your home? (Ins/1115)

S. Whet apaotwtft4ok dotpt when the locldenk started to develop,

6. Os slum tiro of tell 616 thle larideot tots place!

lturcaatito. .Twoleem coati 6 One wry att..; 7 to lone netting 4

NOsemtrely 1 OleetlIay 2- Dual-carriage tray 7 Fotii lane coed 64'..

Don't knew $ 'other (please specify)

7, Whet wes 04 spool 0t-oo that road? 30 It* 1 40 mph 2 SO nph 7

DV/, 70 mph S atom (please 'reit') Dolt,c know 7

E. ' se were the light condition. at the Clain

town I Daylight 2 Dusk 7 Dark (accOot unlit) 4 Dorh (merest lit) S

tg What veto the urther Onditfbo. et the time? (ftib.eirles round all that app)y)

Cleat 1 bin 2 tar 3 Tog 4 Severs ;rime I

t0. Whet vest the road conditfone si teltriet (Pot ireles round all chit apply)

Dry 1 Creasy 2 Wet 7 Muddy 4 fel, S

II, Whet ws tbs condition it the toed satiate st the Plate ef the ineidents

, Smooth I Potholed 2 Ione+ hippinge 3 Cobbled 6

11, Did the iocident'ealte plate et of meet:

toundsbOutt 1 A 'T' Junction? 6

A q. Junction`' 2 Cc oade 7

a Nuncion vim core then 4 roads,

he private drive/entreats rest path

A restored flatcar*

7 Coaches type of junetion

4 tot at cm yachts, 2Oyde of gutsien.

S A pedearriso musics

a

to'



f
13. What vert ail the vehicles vhith sere snvolved, fvocludina your oral 00114

i just bcfarc slut incidcot happened, Other

Your Vehicle Vebitle(1) (Other :1 :lots 31

ikeking normal progcesa
-:

(Walt4 co go shad, but held up

1 nveeskiug moving es bold up vehicle.
t
\Turning et vatting to turn left

ITuening ot yaisini co sure eight

i4loAieg dove ot'scoppisig eg or lights

I Aorie8 oft
s.

'IV:
Packed

-swing

i A:_Aeve:sing
t--- '. ' A

ivfoing sound
I \_ 1,4

t 1 3 1

2 2 2 2

3 3 3 3

4 6 4

S S S 5

6 6 4 6

7 7 7 7

8 8

9 9 9 :

10 10 16 10

lj 11 It kit

l'..1:-'1 ' YO a Pt evolved in The vacideott (Tearne)

..

,If,Vo, vas he/she dossing the Toad se s pedeatrvas creasing' 1

!Teeming the road vieble 20yds of 0 pedestrian csossIog 2

Log stsewbeTst .3

on chi paveucar: 4

on the tentsel sccrp? S

beasding at etvgbeing e bus? 6

on chi Toed 8?

IS. -Did_ any of the ;static.. involved in the incident skid?

%inus/vehicle 1 Any other vehicle 2 00 0

16. wereyov'sitavin6 a meet bele ac eke cis* or cite incident!

Yea I No 2 Not fitted 3 Doesn't apply latent cycle) 4

It, one your petiengel (if any) vserings eat belt?'

Yes 1 No 2 floc Licced 3 No passenger 4 poeen,s Ipply(sccos cycle) S

10. In youc opinion did eh* nuance ce of soy of cbe follevirg eoneribuse to Che

incident' (19re civet's cound-s11 CUT apply)

Parked vehicles 1 - Law post, toed furnicure etc 5 ,

Dog en Toed 2 None 6

Level creaming 3 Ocher

Obleccon Toad

19. lemsdystely before eke ineidene kappeoed: (Pot ettelea found 211 thee apply)

ieee you sired? 1

Neve you noe 2

Weci you sense or emotionally apses' 3

Ned you been deinking9 4

Had you taken medicines eg @softies. to the pseviout 6 hotly, S

Mere you fatting ge alft ***** thin usual? 6

3

20. VII lapse of etVention Co your part a (actor in The locident,y4sai0;

If me, vb.' distracted you, (Put csrelcs roved all chic apply)

The conversation or attic.* of a ?essence

Looking for accotbleg to the est, es 10 t glove Conpertnene 1

Preoesupitios viii a probleo, or smethsc AAavde the car 3

The radio

Octet (please give detail.)

Sea applicable 6

sEcrun 3 THE COTCOrae OP HE OM=

1. Did the couct fled you guilty of che offense(s)'- '(refer hack To Section 1.

( itte* 1, tot The order in atcb you /laced cbe oitentee)

Se4 . Mance (No 1) 1 (No 2) 1 (14 3) 1

No 2 2 2

43 Case net yet beard 3 3 3

If you have env/eyed *Tee colvesTioa 1. sews penalty did you receiv

eg. fine, andosseeat, licence utTbdrevo etc.' Please give devel1a of the

amount oL the fine and CM lemgcb of time for which cbe licence vas etch-

d raw (If applieebte).
vi

Offence Ho 1

44

45

47

48

49

Offence Ho 2

OM.,e1 No 3

2. Whet vas the date of the court beartoct

3, When vas the cue held? Yam

Thank you very ouch for yove help.

, 433.

Signature gate

A

a



APPANDIX, 3.3.4 - 44

Notes for Interviewers on the Questionnaire 66
Driving history Interview Schedule -.April 1970

Fourth contact for 1968-69 simple

Opening'words when the inte

"I am calling in connection
Safety Research Project in
already been kind enough to
safety education experiment
about your driving experience now?"

iewee has bean identified

ith the UtilveTsi.ty.lif Salford's: Road

Bich you are partiCiitting. You hive
answer some questions -for our driver
Would it be convenient to ask you

If you are not invited inside, please ask:

"Please may I come'in as this will take a few minutes".

Try to obtain an interview without other people being present, but
do not insist.

If they are busy, "If I may, I could like to call again some
other day to see you when you are less busy".

If the person you want is not in: "I am calling on beheif.of
Salford University and I have been asked to see your son/daughter
about the road safety project inhicb he/she is taking part,
When it he /she likely to be in so that I May call again?" 1

ht the box headed 66, write in the student's
four figure number)

Pill in the name and address as given by the
number.

identity number (a

University and telephone

If the parents have moved, please write in the new address and
phone number.

If you have been given another address at which you contacted the
interviewee which is En the parents' home or the permanent home
of the steent eg. flat or digs - write this address in.

Write in the date and time of the call - and if contact tee not made,
the suggested lime of recall.

Note the time the interview finished.

Comment if anything untoward happened - if uncooperative etc.

take a anti
respondent,

of who elseVas inrhe room when you interviewed the

end.sign the interview schedule on completion.

When sitting down say "all the information you vet us will be

kept completely confidential and will not, be divu ged to anyone"

, Occupation f at college - WS college ourse. studied

f out of Winchester ores 'rote the address.

JU
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2

2. Part-time jobs since October 1970.

Temporary jobs since October 1970.
Answer Yes/No

ie. In addition to the regular full-time occupation. Most will
still be students or trainees. The aim of this question is to
find out whether he/she is earning any money - since driving is
an expensive hOby. You may give this explanation if anyone
asks.

4. If answered Yes - omit Section 1.
If they have passed the driving test and have a pink slip, but
have not exchanged their provisional licence for a full licence,
thiscounts as 'Yes'. They usually hesitate or say that they
have a pink slip.

Unless otherwise stated, please circle the iswer or it number
which applies.

Probes to use are usually "well approximately then"'
or "could you give me some ides, I know--

it's difficult"

Unlees otherwise stated, these questions apply to the pest 6
months driving experience - ie. since we last contacted them.
For thole people whom we did not centict last September, amend
to read "lest year" - or "Pabruary-March". There is a note to
this effect on the address lists.

INSTRUCTIONS are in capitals.

P 0 probe

RP m running prompt.

If had to probe for an answer, write in answer against the probe.
If answer without probing - write in answer against the question.

If answers don't fit the precede or you are uncertein anyway please
write in the answer verbatim.

SECTION 1

This eecti171efers to learning to drive a car only.

1. Lessees refers to formal instruction by a connercial motoring
school and /or informal practice with father, ie. Ray* they been
behind the wheel since last contact.
Note that people often do not regard lessons from their father
as lessons but as practice, so remember to probe

2. Mouth obtained provisional licence we vent to know how soon
after 17th birthday they started to learn to drive.

3. The second part of the question will-cybe asked if being
taught to drive by a professional.

5 7
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3

4. Total number od driving hours - lesbons formal training
practice informal training
ie. behind the wheel.

5. ie. taken the test and failed - if answer "No" ask question 6 next.
Month - if can't remember exact date - we want to know how long
after starting to drive they took the test.
Addtees of test centre - place where took the test.

Note date and address of all the tests taken in the right order.

It is possible that failed more than onece - write the same
information oor the test in the left hand margin - labelling it
No 2 teat.

Answer Section 4 next.

SECTION 2

Refers to car drivers only. Q 1. (p) "was it long after your 17th
birthday?" As questions 2-6 in previous section.

if they have already given usethe information abOut the test last time
ie. if passed before September - write in when it was and ask Section33
next. Not many should need to be asked in this section.

SECTT.ON 3 : Driving. This refers to ears, vans,.3 wheelers

1. (p) "Could you give me at least some idea?"
"Well not exactly"

2. -.Last seven days - (p) since last (eg. Thursday)

3rd' part of question reads "What mileage do you usually do?"
and will only be asked if answered "no" to second part of question,

Check that average weekly mileage ties in reasonably well with
question 1. if refused to answer question 1, you could now ask
the question.again. . if discrepancy, say "I think you said that
you had done roughly miles, is that right?" implying that
you, the interviewer, might have made a mistake.
Find out why haven't driven. ledon't drive at all ask Q 11 next.
if haven't driven in last seven days, ask Q 6 next.

*Q 3, 4, 5, 6, 7, 8 Running prompts

5. if any other purpose eg. first peeved test - write in driving
instruction at side.

Q 6 & 8 A journey is a single journey - eg to see a friend and return
is 2 tripe.

9. Make - BMC etc and model - name of model is usually enough eg Mini
Engine capacity - cc
Age of car - when was it registered
It is important to have these details since the number of
accidents is associated with type of car, eg old banger,
sports car etc,

if drives 2 cars, write in the one he drives the most miles in
first and then the other one underneath. But stress "usually"
meaning "most miles".

58
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4

10. Running Prompt. Father's employer - code father
If hire purchase or has a Loan, belongs to
person who incurred the debt.

11. "Accident" means anything resulting in damage to vehicle and/or
injury to road user. The accidene-itch occurred first is No 1
the second is No 2.

They have been asked this question before, so every accident
they have had since the last. contact.

11, 13, Note that you meat probe if answer "No"

SECTION 4 This section refers to motor cycling only.

1. Regularly - at frequent intervals - rather than just trying out
a friend's scooter. If recieve 'No' for answer - Probe -
"not at all?" only fill in this section if he has ridden a motor
cycle more than a couple qtfl times.

2. - means the one they ride the moat miles on. Do you or did
you own it?

3, We want details of the motor cycle,
since accidents are associated with the type of motor cycle.

4. Try to get the month they first took out a provieional licence,
if they can't remember the exact date - we want-to know how loow
after their 16th birthday they started to ride. (P) Was it long
after your 16th birthday? ti

5. "Approximately" - (promp. "Could you give me some idea then?"

6. Month they stopped is sufficient or if they can't remember -
find out when they allowed their provisional-licence to lapse -
we want to know how long they were riding for. Now nowadays -
need not Accessarily have ridden in the last 7 days.

7. Prompt - "approximately",
If answered 'No' to question 7;- answer Q 10 next.

8, 9, 10 Running prompts

11. Write in their answer.

12. Month of.passing test, if they can't remember exactly - we
ennt to know how long after starting to ride they took the
test.

Address of test centre - where they went to take the test
eg Strangeways, Manchester.

13. "Accident" is an incident involving damage to vehicle or road
furniture and/or injury, therefore, en incident such as damaging'
the vehicle as they leave their drive, is counted as an accident,
The accident which occurred first is Accident No 1 the second
is No 2. Complete the rest of the questionnaire before filling

1 in a pink form. One pink form for each accident,

5
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5

14. Traffic offence - other than parking - compietsthe rest of thA
questionnaire and then fill in a yellow fore:.

Check to see if ny pink or yellow forms. are to be filled in. If
not, terminate this part of interview with:

"Thank you very much for your help. As you know, the purpose of
the experiment is to compare young people's driving record over
a period of 3 years and so we will be keeping in touch with you
from time to time - probably by post acid it will be in about a
year's time before we contact you personally again".

This may lead them to tell you *bout their whereabouts in the.
next year - whether the family are moving or emigrating. Please
make a note of this on the white sheet attached' to the questionnaire
and on the cell sheet,

This interview may take from 5 sins (including getting into the
house if only answer section 2, to 15 minutes. if they enswer all
the sections).

Please ask them to fill in the knowledge test.

O

_60
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Notes to interviewers - February t972

Accident Description Form 62. (Pink)

Since this is the most important part of the follow up studies, it is
important that this information is as accurate as memory permits, Try to
get as many detail* as possible, however trivial the accident seems. Please
persevere as this, information is v ry important - The purpose of interviewing
is to get as complete a picture as poseible.- often the respondents leave
out questions if they have difficulty with it. If there is no answer, at
least write in 'does not apply (DNA)'.

First of all stress that the information they give will be kept confidential.
It will not go beyond the *search team and will not be given to the police,
their insurance company, parents or employers etc.

Secondly, since-this is a long, tedious questionnaire, ask them to explain
in their own words what happened. This gets them talking more freely and
helps them to recall the more precise details that they require. You can
be filling in the questionnaire me they are talking, if it ie'applicahle.
But do check that it is correct. On the piece of paper attached to the
questionnaire, write down briefly what happened. There have been some
accident forms returned to us where it has been very difficult to work out
what has happened.

One form is to be filled in for each accident where accident is an incident
involving damage and/or injury, therefore an incident such as damaging the
vehicle as they leave their driie, is oounted as an accident.

Where it says office use only: on the line marked 3, write in,etudent
identity no.

Unless otherwise stated, please circle the item number') Which apply and if .

the answer is different, please write in.
Unlees otherwise stated, all questions refer to one accident and the
vehicle he/she were driving at the time.

araker.0
1. If they were driving another type of vehicle, write in, eg. it could

be possible to drive a three wheeler when the accident occurred.

2. Description of vehicle. ' Make - BBC Vauxhall etc.
Model - Viva, Corsair, Cortina OT, etc.
Engine else - cylinder capacity
age of vehicle - date when registered - keep
a reoord of the year of the different
registration plates with you since the number
of accidents is associated with the type of
vehicle, age etc.

3. Making social call, work etc. Bunning prompts. If other, please
specify.

4. Total number of vehicles involved in accident - Ancluding own. Type of
vehicles involved -22ez than own. ie. 'tear, van, motor cycle.
If more than 1 other vehicle, keep to the same order throughout.
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5. Pry to get at least the month and year it happened. If they cannot
remember, by the time they have filled in Q 10, they ehoula be able
to remember approximately. S go back after Q 10. (If we get the
exact date, we can cheek the police records. We also want to know
how long after driving they had-the accident). If they cannot give
the month, at least the aesion or which sohool term.

6. As near ae possible - if possible near which junction, so that we can
picture where acoident took place - especially if in Manchester area.

7. Try to get the hour of the day. If they can't remember, ask if am.
or pm. By the time they have answered Q 12 they should be able to
recall it, so go back after Q 12.

e. (P) approximately' - Purpose is.to find out whether likely
to be familiar with area and if on a long journey or Abort journey.

9. (P) 'Approximately' - If appropriate, get epeed When first saw the
danger, and then speed at point of collision.

10. If. the accident took place on another class of road, please write in.
eg: private drive or entrance, car park.
NB. 2 lane road has room for 2Oare, ). lanes for three cars - not

necessarily in same direction.

.11'. Speed limit - there may have been none, eg. if in own drive-way, or
there may have been another speed limit than those mentioned - so
please write in.

12.

13.

14.

15.

16.

17.

Running prompts code all that apply

11

If

11 If 11

11

11 code relevant item. NB. 9 = none of other codes
along the road.

"Baking normal progress" - going ahead - following road round bend.

"Waiting to go ahead, but held up" in a queue or becuase there is
an obstruction or traffic signals.

*Overtaking or moving or hold up vehicle" - or moving out to overtake
use this category if in fast lane of dual carriageway, motorway:

"Turning or waiting to turn left" waiting - stopped or crawling in
a line or on own, waiting for traffic: and pedestrians to clear to
turn left.

"Turning or waiting to turn right" waiting - stopped or crawling in
a line or on own, waiting for pedestrians and traffic to clear
before turning right.

"Slowing down or stopping" - puUing in, about to park etopping at
lights. ti
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"Moving off" from parked position.

"Parked" - engine off.

"Parking" ie. manoevering could include reversing

"Reversing" eg. round a corner - not reversing when parking - could
include reversing from parked position.

'Turning round" - "U" turn
If not sure, write in or code all that apply .

18. If answered yes, ask seoond half of question - leaving out 'if so'
'involved' - not necessarily hit, but who caused avoiding action to
be taken,,thereby causing an accident. eg. if on pedestrian crossing
and therefore, driver had to stop.

19. Find out whidh vehicle skidded - if any. Otherwise code. 'None'

'Involved' - not necessarily hit - but caused avoiding action to be
taken.

20 &
Do not ask if motor cycling accident, but circle no. 4. (q, 20) &

21 5(q, 21).

22. If answer 'Yes', find out who. /e. a driver or,pedestrian (note
passenger) who was involved in the accident - not necessarily hit,
but who caused avoiding action to be taken. Code all that apply.

23. Running prompts. A physical object, eg. road design etc. which caused
accident - completely external to the demer involved. Not other
or feulty engine. If none, code -6.

24. Ask each part of the question os e 2eparate question - and circle if
answer 'yes'. Circle all that apply.

25. Ask the first part of the question - if answer 'Yes', ask "What
distracted you?" and use the precodee as running promts. If answer
"No" write in'"No" and code 7.

Tarts of each vehicle were hit4(not necessarily damaged)
damaged:* With motor cycling accidents write in the
It is important to get exact information about this.
*nearside' is passenger aide and 'offside* is driver's
say 'nearside' or'offside', ask them 'you mean the .

or driver side,' as many people'are confUed by these
be turned upside down - write this in.

26. Write in which
and which were
damaged parts.
Point out that
side. If they
passenger aide
terms. It can

27. Ask 'what was the oost of repairing your vehicle?'
II 11 II 11 the other vehicle?'

Again, this is very important and has not generally been answered very
well.. Code as applicable and write in the amount at the side. I realise
that they don't always know, especially when insurance are paying, or they
do not bother to repair it. Ascertain whet is meant by 'write off* and
how much it would cost to repair it - since writing off a fifteen year old
car is not necessarily as serious an accident as thet of a one year old car.
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Where the other vehiclo is concerned, they are very unlikely to know the
cost. If they puss, nsk how they know, especially If it was .t 'write or!'

Note if Tacy know the coat as a fact or are estimating and the sourco of
the information.

28. Ask 'Who bore the cost of repairing your car?'
the other car?'

Again thin is important, and hns net been answered well. Sometimes it is
genuitic because it is net yet sorted nut and they do not know ;bout the
other car. If they don't know. circle S. If not done'and do not intend
to repair it or nothin to ropair - write 100'. under appropod ate column.
Give detnils of divided-costs at side. Find out Nilbthey know who is
pnying for either vohicle - soo if they knew as a fact or are guessing
and write thin in. 'Own insurance Co.' or 'you' .to bo 'coded if it were
paid for by firms' car ubsurance company. 'You' might mean the father.

29. Code as applicable - and not who the others are. eg. driver of other
car or own passenger. Concussion = alight injury. There are problems

'staying off work', as not all are working - assume that they work - would
thoy have been fit to go back or not.

30. Police present - eg.-just happened to be ::ere, or controlling traffio
at the time.
If answer 'No' ask whether reported to police - use the precodes as
running prompts and writo in if do not fit precodee.

Try to make this question sound 'inoffensive - do not imply that it should
have boon reported to the police - it would only be necessary if someone
was injured or had failed to atop.

31. Do not Imply that it was necessary to report it to tho insurance

company - since moat of the accidents are vory trivial and would
jeopardizo thoir no-claims bonus. Own insuranco company me insuranco Co.
with which car they wero driving, was insured with because it could havo
been firm's car, or driving achool'e car.

32. Yes or No. If tho aocident happened more than 14 days proviously and
with the rcepondont has not recoivod a summons (must bo served with
notice of Intention to prosecute within 14 days even if in fact no
action is sub/Eloquently taken).

So it is possible if the accidont happened within the last 14 days
that the rospondont may not know. Write in DX.

If yea - romombor to fill tin yellow form.

Was tho other driver charged? The note above applies. It is unlikely
that the other would be charged without the rospondont being aekod to
eorvo ap witness. But he would not know, necossarily, till a fow weoks
bcforo the court hoarihg,

Possible answere are Yes, No, DK
If possible, try to ascertain the charge, if any. Writo in._
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33, We want the reTondent to assign the proportion of the blame to the
various people involved and the part played by chance. Chock to aeo
that the total is 100%. ,Xt is important to find out the relationship
between what ho feels is his own responsibility for the accident and
his actual responsibility as defined by the Highway Code and his
insurance coepany.

34. Please ask the respondent to dray a diagram of the acoidont on the
separate sheet of paper. Show how it happened - cheek that it fits
in with previous desoription and that you understand what has happened.
Put in direction, speed of all the vehicles and make it oloar what
parts of the vehicle were hit, sins this iscruciel for'heoiguing
responsibility. hak sure that the positions of the vehicles relative
to the road are olear - put it centre lines, givo way signs etc. and
all other relevant details. This is very important and has not boon
done very well. Add a few words how the accident happened. Please
add any points which were not covered in the questionnaire.

Please thank them and sign the form and date it. Attach this form and
any others to this partioular.respondent to the driving history
schedule.

63
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Notes for interviewers - February 1972

Traffic Offence Form. q 63. (yellow)

It is very important that the information relating te traffic offences should
be accurate. Try to get as many details as poisible, however trivial the
incident seems. `

First of all, stress that the information they give will be kept confidential,
that it will not go beyond the Research Team and will not begiven to the
police, insurance company, parents, employers etc.

This is a long questionnaire which has been very difficult to design because
there are so many hinds of offences - moving and stationary. If it arose
when the vehicle was parked and relates to a non-driving offence eg. no tax.
no dim. or in a bad state of repair, or the perean'was ant driving- but
was a passenger eg. aiding and- abetting &river to carry a passenger without
a full motor cycling licence - this is obviously difficult. You must use
your own discretion hnd only ask the questions which are applicable. If in
order to avoid annoyance by asking irrelevant questions, you did not'ask some
(Portions, write in exactly what happened and what the circumstances which
aroused the police's interest were.

Please got information relating to every single traffic offence with which
they have ever been charged - as this is the first contact you will need
full details for charges such as 'driving without due care', 'speeding' etc.

Fill in one yellow form for each incident Which resulted in the respondent
being charged with a traffic offence. It is likely that an 'incident' or
'accident' will give rise to several offences. Space has been left for
3 - if more write in at the aide. Charged a received court 'Imp* or
notice of intention to prosecute which must be served within $4 days of the
incident. The intention,. to prosecute will contain a range of offences
larger and possibly more serious than the ones actually served. Where it
says 'MICH USB ONLY' on line marked 3, write in student identity number.

,

Peation 1

1. The charges eg. speeding. There may be several charges - all very
similar or very separate and distinct ones:

2. Kind of vehicle - other - write in eg. 3 wheeler. It is possible that
the respondent was not himself driving eg. if charged with 'aiding and
abetting' other person to i carry passenger on motor -cycle when not
holding full licence and ii ride motor-cycle'when n' displaillng
plates: Bxplain if not driving whether a passenger. or in charge
of the vehicle.

3. If he was not the-driver - write this in (next to Yes/No) but obtain
details in any case; of,he vehicle to which the offenceerelated.

make eg. Vauxhall
model eg. Viva SL
engine site, cylinder capacity pg. 1600
age of vehicle » year of'registration

5. The number of vehicles, excluding the respondent's, involved in the
incident - probably none, unless charged as a result of an accident.

Ai
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6. As question 2

7 & e were the police present? If yes - fill in section Oa
Write in other, e(. Accident Prevention Unit
If no - id. it was reported to police, fill in section Ob.

9. If 'Yes' omit section 2.

Section 2,

I. Try to get at least the month and year.

2-20 are as a cident description form - see notes.
Get the respondent to sketch the inoident as acoident desoriptlon form.

12 Will most often by No. 9. Not at Junotion.

-potion 3

1. Cf.role theprecodes, check that no. 1 and no. 2 and 3 offences ere
to same in section t qu. 1. If more than 3 offences, write in the
apk 4priate number of the right hand side of col. 3. Get details of
pena:ty received for each offence. This oan be difficult since there
may he one penalty for all the offences. .

Section 4

Own signature and date of interview

Attach this form to all the others relating to this respondent.
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CHAPTER FOUR THE RELATIONSHIP BETWEEN' DRIVER EDUCATION AND ACCIDENTS

The primary focus or interest in driver education is on its role an an
accident countermeasure. Nearly all previous research on driver education
in the United States has concentrated on this aspect in evalunt4ing its effect-
iveness. Because there are other aapects,to.the concept of'road safety
besides accident involvement, thesq have teen considered in'previota reports.
If any or all of these intermediate effects nre 'related to accident involvement,
they could then be considered as criteria by which to measure the effectiveneso
of driver education in safety (as opposed to educational) terms. This study
is as much concerned with the Usefulness of the short term and intermediate
effects and their relation to road safety, -as it in, concerned with analysing ,

the effects of varirus programmes of driver education on the accident,involve-
ment-Of young; proplo.

It is self-evident that many variables, in addition to the type of.training
a driver receives, coatribute to a driver's involvement in accidents. The
number of such variables may tie infinite. This study of accident involvement
id reotricted to, only a few. The choice of variables was determined by pre-
vious.research. In addition, the effect of a few other variables could be,
examined because of the innovntionary method of the research. The effect of
these-Variables is conaijered on a uni-dimensional basis in the first place and
subseqUently,'where possible, on a multi-dimensional basid. The interaction
of driver training and these other variables is also discussed.

Variables sdch as age, experience, mileage, accident situation and the -degree
of severity and responsibility are considered not only to ascertain the effect-

.

of driver educttion but also so that future driver education programmes should
be-based on an understanding of the main dangers that may befall young people.
Driver education courses have been designed on the basis of intuition, rather
than knowledge of the type of accident in which a young driver is more likely '

to be Involved. It io possible that driving prerients greater difficultieo to
young as opposed to older novice drivers and to female as opposed to male
drivers. This study attempts to examine these questions and to =mos their
implications for the design of driver education courses.

FIrstof all, a study is made of.all the growpOs involvement inroad accidents
and -the effect of driver education on young people's subsequent behaviour on
the road. These effects, such as they are, are'described and the implications
for training and futurd research are noted. In addition to the analyols of
the outcomes of driving, namely accidents, an analysis will also be carried out
of the antecedent behaviour, in order to see the effect of driver education on
safety, in behavioural terms. A similar study is also made of their involve-
ment in traffic offences and an attempt is made to isolate the effects of driver
education. An analysis of the relationship between accidents and traffic
offences is made and the usefulness of traffic offences as a criterion of drivinr
proficiency is discussed,

4.1 The relationship between driver education and the number of accidents

In order to isolate the effect of a course of driver oducation on acei4Pnt
involvement, as many variables-as possible will also be examined for their off,P1
on accident frequeneien.., In the initial stages of the analyris the total
number of accidents will be considered as a whole, rather than oubdividinr them
on the basis of severity or any other clasoifieation. This will enaV.lp
broad comparison to be made with American results and of course rimplifies tiv,
analysis. Subsequently they will be subdivided and considered in smnilor
groups. A comparison of thereirenuita will show whether it io reasenaW to
treat accidents as homogeneous events.
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Previons American :studies have been criticised,because of the volunteer bias
in the fully trained group which worked in their favour. This study has also
teen t}iown to have a bias in the fully trained group in that it consists of
ycnireten, less experienced drivers and in that those who usually drove (although
not the rroup as a whole) had a different occupational status than the other
rronpn.

Table 4.1.1 shows the -number of accidents reported by each of the boys' and
. groupn. The most obvious features are of the larger number of acci-

den4n reported by the control groups and by the boys. Table 4.1.2 shows the
cn. :ident rate per number of drivers in each of the four groups of boys and

0:irlo. It can be seen that these figures suggest that about 80% boys and 410
iii had been involved in an accident.. The fully trained students, within

hotn samples, had fewer accidents than any of the other groups. The pre-driver
trained boys were involved in the greatest number of accidents. The differ-
rnnni within the boys' sample were significant at the 5% level. The control

had the largest number of accidents, but the differences within the girls'
sample were not significant. All the girls' groups were involved in fewer
4 el-lent:3 than their male counterparts, and these differences were in all cases

In all case, these rates are higher than those observed in
.ne previous anulycis (Raymond et al, 1973), which suggests that these rates

not stable over time.

It is pernapt pertinent at this stage to mention one of the lynch pins of this
i of research - namely the concept of statistical :significance. There
0.rs to be a tendency in the research literature to attribute surplus meaning

coneept of statistical significance. A test of significance 'provides
in' eation eonnerning the probability of committing an error in rejecting the
n:11 nypothesis. TA fact that a test statistic is declared significant tells

L.J4hing regarding the magnitude of the-creatment effect of the practical im-
p-Itanee of usefulness of the results. It is conventional to set the signi--
fi.ence level at 5%, so as to minimise the occurrence of a Type I error (which

when one rejeets the null hypothesis which in fact is true). However-
p;. Probability of committing a Type IIerror (which occurs when one fails to
re,lere. tL null hypotheti3 which in fact is false) is inversely related to Type
i. Consequently, as bcth can be minimised at the same size only by increasing
ha size of the sample, he nature of the problem under study is the factor which

r,:11, to dirtate which ype of error is. to be minimised. . There are occasions
onnn we feel It is more decirable to risk rejection of the null hypothesis when
As i:: true. This may well be the case in accident or medical research i.e.
n the consequences of the null hypothesis being wrong (e.g. that a treatment
1:..; prevent accidents) are very important. Thus if driver education does

acidento, but this reduction is only significant at the 20% level, it
1.1 mom important to introduce driver education and reduce aecidents and run
'n risk of it having little effect than ignoring the opportunity because the
riterlon hat no+ aatiofied the arbitiary 0 level.

In previoun analysen relating to this :study, the 5% level was retained
bn.n.nn-3 the criteria involved were not so important, given the high cost of
iriver ()due Lion. Ore advantage of retaining a high probability of minimising
tr,r probability of rejecting the null hypothesis when it ia true is that the
slperimehtal method also hen itn shorteomingn. It is impossible in -the social
tei,ennin to design measuring techniques which will not affect that which is being
m-inured. The Hawthorne experiment (Mayo, 1933).demonntrated that the design;
ct npropased "treatment vermin control" may turn out largely to be a test of
any 4.reatnnt versus lack of treatment. Indeed it is difficult to design an
xperiment whieh ono could ansert with confidence would have no effect at all

the nnbjeet't motivational level, attention, arousal, :achievement, drive,
et-. since human beings are responsive to C.eir environment. So that
while no theory may link an experimental treatment A with outcome B, given a
large enough temple and reliable enough test instrument a significant level
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TAblc 4.1.1 The number of cdr :Accidents in each of the groups.

i

Fre-Driver/ Control

r

Full Simulator Total

Boys

/
98 / 187 149 13 447

Girls

/
/

9 / 80 45 6 140

0

Total

;

i

1071 267 194 19 587

Table_4.1.2 : The accident rate per driver

PrO-Driver Control Full Simulator Total
.7
I7

Boys:

number of drivers 91 244 216 14 565

accidents 98 187 149 13 447
rate

-
1.03 0.76 0.69 0.93 . 0.79 p<0.05

Girls:
number of drivers 23 175 138 15 351
accidents 9 80 45 6 140
rate 0.36 0.46 0.33 0.40 0.40 p70.05

I

Total:
number of drivers. j 114 419 354 29 916
accidents 107 267 194 19 587
rate 0.94 0.64 0.55 0.66 0.64 p<0.05

1

,

X-
,
boy/girl
difference p(0.05 p<0.05 00.05 p0.05 $10.05
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ee B may b. ahieved as u result, for example, of heightened arousal. Thus the
nut; hypetheein is nearly always likely to be false. Thus successfully
enti:evin:: a otatistical result of this sort can constitute only an extremely
weak erretoration of any substantive theory.

In tlie study, the artitrary 9,;', level of statistical significance has also
been mei-ein d. There are several reasons, for thin, the chief one being the
roaetive-naeure of the experiment and the consequent implications for the
rceee-ion, et' the null hypothesis as outlined above. In addition, it permits
,ceeper..u.ele to re made between this and other studies relating to the efficacy
of rr eplecetien since this is the conventional level of significance.

In e:.e event of a etatietically significant result, which merely indicatns
'nee ae nlikely evnt has taken place, ether things being equal (which of

social sciences, they rarely are), the practical importance of
ree17 has to be demonstrated. The magnitude of the observed differences

meet F aoeeeeed in substantive terms. Even when statistically non-significant
1.00-0te eee: i.e. where the null hypothesis was not re jested, some consideration
eheeld to elven to the probability of correctly rejecting the null hypothesis
i.o. reeeetite if when it is in fact false. Thus the concept of the power
of the tee- is also important. This should of course be taken into account at
the eeeii stsee of the experiment so as to determine tha desired sample size to
realle thLee uditione. When the sample size is fixed by external constraints,
tree pent hoe approaches should be used.

4 vory eurcory inspection of the data .relating. to accident involvement
ONOWU -hat driver educated students had fewer accidents. A course of 30 + 5
is eppareetly worse than no.formal instruction at all. When one considers
that mo.: of tele American research evaluated the traditional course el 430 + 6'
ant thee reel: a course reduced the number of accidents, this result is
very everpieing. However, the conclusion cannot yet be drawn that driver
eeeeaeioh has had a beneficial effect on young people's accident records.

4.2 The relationship between a course of dribs z education and the distribution
rieldent involvement among Onivers

Altie-i-e et appears that a course in driver education reduces the likelihood
cr to t';: involved in an accident for the group as a whole, the likelihood of
ar. e'e- inlivideel being thus involved has not been shown to be affected.
Ti' :1 1.2.1 shows the number and percentage of boys in each group who were not
ievoleei in an accident, approximately half of the boys had been involved in an
eeeiden!. It can be seen that slightly fewer of the fully trained boys were
not lev..iveci in a cdr aceident. A chi-square test showed that these differ-
enece wri eignificant. It cannot therefore be said that the driver
treinel .:e:iente were less likely to be involved in an accident. Again, corn-
Triee teeec reeeilte with ?ether ones, more young drivers bad been involved in
a e e.:lent. tier wan the case in the previous enalyeis.

Tab 'e 1.2.2 shows -the number and percentage frequency distribution of aeci-
per rteiver for each of the girls' groups., less: than one third of the girlie

had Pee t. inve:ved en an accident. Slightly fewer of the control girls were
ae7ieeet free th'en any of the other groups, but again this difference was nct
ignifiteet. The girls also were more likely to have been involved in ap
aeeiieet WLon a Jongep time period is eonsliered than a short time span.

Wh,Jt tar boye and girls are compared, not only are the girle less likely to
're invele-4 in an aeeident, but they are also less likely to be ilvolved in
mere ttn oee aeeident., This may indicate that girls are more likely to
learn from experiene and are less likely to make the same mistake twiee.
It might atop inch -arse that an accident deters a girl from driving again.
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These different explanations can only be verified by examining the mileage
rates of the two groups. Chi-square tests showed that the differences
between the boys and girls were significant at the 9$ level for all the groups.

This, to a certain extent, tends to explain the findings of-the previous
section; namely that the significantly higher accident rate per member of the
pro-driver trained boys is accounted for by the fact that slightly more drivers
were involved in one or more accidents. The girls had fewer accidents per
group because they were less likely to be accident repeaters. Thus, it can
be seen that great care has to be taken in the exact definition of the accident
rates to be used wheh comparing groups. To conclude, the safer driving record
of the driver trained group of boys as measured by the average accident rate is
somewhat illusory and is accounted for by fewer accident repeaters. For dis-
crete data such as accidents, the average obscures more than it reveals.

When thesecresults are compured with those obtained in an earlier analysis,
it can -.be seen that the differences between the proportions of male drivers who
had been involved in one or more accidents in favour of those who had received
the full course of driver education, have disappeared. (No differences were
apparent within the girls' sample). The previous differences' in accident
involvement were accounted for by factors other than driver education and appear
to be somewhat transient.

As it has been shown that not all of those who have a full licence to drive,
actually drive, these accident rates were adjusted for the number who reported
that they usually drove. It should be remembered that this numberwas cal-
culated from the number who claimed that they usually drove when contact was
last made with them. It is possible that some of those who said that they
did not usually drive, used to drive and had had an accident several years prior
to the last contact. This fLgure is therefore only an approximate rate.

Table 4.2.3 therefore shows the adjusted accident rate. It can be seen
that slightly more of the control boys were not involved in an accident thah
any of the other groups, but the differences are not significant. The
differences between the girls' groups are slightly larger,, favouring the trained
groups, but again these differences are not significant. Generally, although
not in every case, the difference between the boys' and girls' was significant.

When these rates are compared with those noted in Tables 4.2.1 and 4.2.2, it
can be seen that fewer of the drivers are accident free. Thus accidents are
tied to whether or not they -are driving and the'more a group drives, the more
likely it is to have accidents.. This tends to suggest that it is not very
meaningful to discuss accidents in relation to the driver, but rather in
relation to the amount of driving he does, i.e. to his exposure to risk.

When these results are compared with those obtained in an earlier analysis,
again the differences between the groups of male drivers who have been involved
in one or more accidents have disappeared. Thus the accident involvement of
a group of rivers alters with time. While it is difficult t6 know precisely
what such a variable, -time, means, it seems most likely'to refer to the increase
in mileage that takes place with time, rather than the maturation process
alaociated with increased age since the accident involvement for the groups

.ncreased when only those who actually drive aro considered. Since accident
gates vary with time, they cannot be said to represent a very stable character-
istic of people's driving and limit the reliance that can be placed on the use
of accidents per driVer or -even upon .the distribution of accidents among drivers.

Tables 4.2.1 and 4.2.2 were further examined in order to ascertain whether
the probability of an individual's being involved in one or more accidents was
greater than could be expected by chance. If the distribution of accidents
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drivers in ehtirely random, then one would expect the distribution to to
appreximately the yam° as the Poisson distribution which is based on the oneept
n oval (Kendall), However, it is not clear the extent to which

ifc'ri.ftion in applicable given that the likelihood of having an a;cident
may no' be independent of previously being so involved.

I...lb:L.:a 4.2.4 and 4.2.5 show the observed and expected distribution of ae.:i-
ie:tJ a,:b of the boys! and t:irls1 groups respectively. It can be seen

distributions are almont exactly the name as the expeete
Chi-n.luare tents showed that the differences were not signi-

fical.',

TL:' ..'1C$*, must therefore be drawn that an individualts.chanee of being

it one or more accidents is entirely random and training has little
1; There it: no evidence to ougest that there are any inli-

iluais who ar aecidnt prone, namely that in their personality there are any
tdtara-terintics which would make them more susceptible to being

in..4.)1.7.1 in r= ad aLeidenta. These results tend to ..am.-est that while many
faltorn may in-eraet to cause an accident, such as road, weather and vehicle
,_)!.11_ons. personality, inexperience and age, and affect the overall number of

imrer of accidents in which any one ,individual is involved is
en'ire7 enanee. However this concept of accident proneness is one

han raised considerable discussion and has been the sulject of mu: ti
researen.4 Shaw and Sichel (1971) made an effort to sort out the confusion
if 3. len'iflt. thinking on this subject.

has (:-ne,..en.r,ly ken stated that personality and attitudes play an impor-
t:int par it; nafe driving. There in a substantial body of reeear.,h ev.,dence

pret:eponitions eharacterined by-ti ggression, conformity, impulsive-
to uht'ained accident data. There is similar research evidence
fariout temperamemal and personality oharalterictics and traits.

Ne-orthetc.s. the precise way in which these parameters engage and tnfluence
tank pu-:orman:o and other aspects of vehicles' use in still obscure. Hence

it tA; possible to identify the general nature of these attitudes
wni.h are as3aiatd with an accident free driving record, it is loss easy to
spe'cify acpots of vehicle use (control, use, mileage etc.) are primarily

ihflur.h.ed or tinder which driving conditions. Evidence from thcsc
s41.1in w:11. nave beer carried out in sufficient detail-does suggest that a
ma:or etTeot is exerted 04 the inter-active aspects of driving, i.e. on the
way dri. :r.1 proeivo and react to others. However, a full analysis of atti-

rnJatint: to there and other characteristics of vehicle use. and to other
nimilar eeestricts, such as beliefs and values, has yet to be

lone.

WI the indi-ridual driver's involvement in a road a;:cidont appears
'o ie en'ire7y rahrh!.m, it would sugest that there is little to be gained at

aa-a by ihv,.,.:tigatinm the characteristics of the driver, as an individual.
rin...tt:. relating to tine comparicoh of accident ra'us fel. the gruup f

dr:7.:rs as a w..ole and for those who actually drive, sugzent that a more fnait-
r-la or :w.re.;tigwv.ion would be into the activity of drivini7f.i.ei a utudy
of ;nvcivement in aceidents relative eo the amount of driving he

.3 The n ltionJhie between a eourne of driver education and the aleilent
rah per mile

Sase te fully trained group were nr.own to nave drivf.1 fewer mice-; 'thee,
the other ,rout: :, and previous rosearon has shown thin! exposure to rink in an
important variable (Burg, 1W7, 19(,8 and 1973; Coppit al, 1905; Coppin et
al, 19,1,, Harr no al, 1W3; Carroll, 1971), anciaent rates per 1;000 miles

41.
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Table 4.2.1 : Percentage of drivers in each of the boys' groups who had been

involved in an accident

Boys Pre-Driver Control Pull Simulator

-.

Total X
2

Total number of
drivers 91 244 216 14 565

Drivers not involved 4 p

in an accident 36 400 123 50% 111 51% 5 36% 275,49% '7.0.05.1

Involved in:

1 accident 28 31% 78 3e0 74 34% 6 43% 186 330

2 accidents 17 19% 31 130 25 11% 2 '17% 75 15%

3 accidents 5 5% , 6 4 5 2% 1 8% 17'3%

4 accidents 4 4% 2 1% 0 0% 0_ 0% 6 1%

5 accidents 1 1% 3 1% 0 0% 0 0% 4 1% .

6 accidents 0 00 1 1% 0 0$ 0 0% 1 o%

7 accidents 0 00 0 0% 0 0% 0 0% 0'0%

$ accidents 0 0% 0 0% 1 l 0 0% 1 0%

Table 4.2.2 : Percentage of drivers in each of the girls' groups who had been

involved in an accident

Girls Pre-Driver Control Pull
.

Simulator-
,

Tote
i'

X
2

Total number of
drivers 23 175 138 15 351

Drivers notinvolved P
in an accident 16 70% .118 68% 103 75% 10 67% 247 70 )0.05

Involved in:

1 accident -5 200 42 24% 27 20% 4 27% 78 22%

2 accidents 2 8% 10 6% 7 5% 1 7% 20 0.
3 accidents 0- 00 2 1% 0 0% 0 0% 2 0
4 accidents 0 Q% 3 2% 1 10 0, .. 0% 4 1%

.
.

7.4
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Table 4.2.3 : Percentage of drivers who were involved in an accident,

adjusted for the number who normally

PreDriver Control Full Simulator Total X2

Poyn:

Who normally drove 73 202 168 11 454

Involved in 1 or p

more ..ccilents

ro iavolvel in
-al a'.7.iden

55 75%

18 25%

121 60%

81 40%

105 62%

63 38%

7 64%

. 4 36%

288 63%

166 37%

90.05

Gir12:

Who .lormally drove 16 13. 80 12 220

Involved in 1 or P
m-ze accident::

r.ot involved in
an acc.ident

7 430

9 5T%

57 51%

55 490

35 44%

45 56%

5 42%

7 58%

104 47%

116 53%

70.05

Boy/cirl difference P01.05 00.05 p(0.05 p > 0.05 p(0,05
0 --

Table : Comparisoa of observed and expected frequency distribtation
(Poisson) of accidents among male drivers.

BOYS PreDriver Control Full Simulator Total

Total number of
drivers 910 244 218 14 565

0 E I 0 E
1

0 E 0 E 0 B

Drivers notr,dhred
in an accident 36 30 123 110 111 107 5 6 275 253

Involved int

1 accient 28 33 78 67 74 73 6 5 186 200

2 acciaent.2. 17 18 31 34 26 26 2 2 75 80

3 accident s r
) G 6 10 5 7 1 1 17 23

4 acoitient3 4 2 2 2 0 2 0 0 6 6

5 Exciderto 1 1 3 1 0 1 0- 0 4 1

6 acciden*a 0 0 1 0 0 0 0 0 1 1

7 accidents 0 0 0 0 0 0 0 0 0 1

8 accidents o 0 0 0 1 0 0 0 1 0

X
2

3.96 8.33 3.50 '0.30 54,89

Degrees of freedom ° ,-C4 5 4 2 7

P ri :!. > 0.05 >0.05 70.05 70.05 >0.05
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Table 4.2,5 : Comparison of observed and expected frequency distributions
(Poisson) of accidents among female drivers

.

GIRLS Pre-driver Control FUll Si.mulator Tote.1

Total number of drivers 23 175 138 15 351

Drivers not involved
in an accident

0 E E 0 E 0 -E . 0 E

16 15 112 110 103 99 10 10 247 '238

Involved in:

1 accident

2 accidents

3 accidents

4 accidents

5

2

0

0

7

1

0

0

42

10

2

3

50

12

2

0

27

7

.0

1

32

5

1

0

4

1

0

0

4

1

0

0

78'

20

2

4

94

18

4

0

X
2

1.00 2.05 2.74 0.00 4.28

Degrees of freedom 1 3 I 3 1 3

P >0.05 >0.05 ).0.4 >0.05 >0.05

76

.
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were ealealated.

!retie 4Z.1 ohows the accident rates for each of the boys' and girls' groups.
It earn be neer, that there is very little variation between the four groups of
boys' - althrueh the control boys have a slightly safer record. The differ-
et-ea ar not eignifieant. There is more variation within the girls' sample,
wit is eh telly trained group having the highest accident rate per mile tra-

Agale thee' differences are not significant. Therefore, the
euet be drawn that there is no evidence to suggest driver education

Lae Lad any effect on tho average number of accidents per 1,000 miles.

Veen he gir2s and boys are compared, it can be seen that the girls have a
I-Jerer eceident rate per mile than the boys. These differences were signi-
fleaee for the ewe large groups and the samples as a whcle. When these
reeulte arc .nompared with those found in the earlier analysis, it can.be seen
thee the aeeileet rates are pubstantially lower, thereby confirming the role

experieete in the ability to avoid becoming involved in an accident.

14 ie in'eresting that these results, with broad similarity withir the
raerlez :'how a similar picture of the relative safety of the various groups,
.p.rei.elarly when compared with the distribution of accidents along driers
who neeany drove. Figures 4.3.1 and 4.3.2 show the aceelent frequency
pleteel against mileage for the boys and girls respectively. It can be seen
thaJ thin-decliees as mileage increases.

When these average accident rates per mile are compateed with those obtained
is '.he peelieuz analysis, it can be seen to be approximately half in the case
of o'h the Loy* and the girls, i.e. they have declined considerably over time
althoeee cveeieteeely so for all the groups. This suggests that these rates
eve: sot eelle era sines the question whether they can serve as reliable
ceiter'a eer evala, ng program effectiveness.

1'L implLeeeioe of these averageeaccident rates per 1,000 miles is that
*Kene eveoe ere linear and that if the average rate es one accident per
I0,00C milec, then one would'expect to be involved in 10 accidents in 100,000
m:lere Previeee analysis has shown that this is not the case and this
enalveio nae ehown that these rates have declined since then. Table 4.3.2
ehowe tee eeeiden rates per 5,000 miles for different ranges of mileage.
The aecidees in eeeh group of 5,000 miles actually occurred during this period
in the lreeiee Lietory of all those drivers who had covered this range. This
tahle eerefoee shows the average accident rate at different stages in a
pereon'e drie:ine experienee. Figures 4.3.3 and 4.3.4 show these results for
the :.ei ate er:le in graph form. From this it can be seen that the accident
rete dreeleee with every 5,000 miles covered. In other words, the risk
doeiieee with experience. The boys' rate has flattened out by about 35,000
wilee, ie eartc lo .rise again at about 70,000 miles. It is difficult to
iefereree the latter half of the table because of the small number of people
whe hag ever driven over 70,000 TheThe girls' rate flattens out by
ehele 20,(Ye-i axed then starts to rise again at about 30,000 miles. But again
teIe ie diefieelt to interpret as so few have driven such a high mileage.
It will 1-0 eeen that there is very little differecnce within the boys' and girls'
eemplev. Ter-re were no significant differences within the samples fer any of
the meleere ranee:, but the accident rate within the 0 -5,000 mileage range
('el' Leech, le no ocher range) for all the girls was eignifieantly greater than
thet of the 07z

The fa t tract the accident rates declined with experience was contrary to
w} at one would expect from the previously eeleulated average accident rate

impiiee a constant. The null hypothesis of equality befteeen the
aeeidere- rstee per mile was tented. The accident rates per 5,000 mile

3
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range travelled were not found to be the same for all ranges of mileage.
In other words,'the linear accident rate per mile is not accurate enough in
predicting the accident rate for inexperienced drivers, i.e. the average
accident obscures more than it reveals.. Figure 4.3.5 shows the observed
and expected accident frequencies per 5,000 mile range. The average rate
is usually used to predict accidents because the population's previous mileage
is not known. In ainy case, the average rate may well be applicable for the
population ac a whole since this includes experienced as well as inexperienced
Iriver.-1".

A coarse of driver education does not therefore appear to affect the acci-
dt:nt rate 1-.r mile. However, sidte it has been shown, that the likelihood of
rei,ng involved in an accident depends on the number of miles previously tra-
velled, it is likely that the slightly higher average accident rate of the
full; '.rained group is explained by the fact that in total they have covered a
soarer mileage. This is plausible since there is no difference between the
groups within'any °to:Lite mileage range.!.

The girls' overall rate for tnc first 5,000 miles is significantly higher
than the overall boys' rate. Even within this mileage range the girls had
driven fewr miles than the boys. It seem; quite likely that this first
5,000 miles constitutes a very important,learning period and that if this were
further subdivided, the tirst 1,000 miles would be more dangerous than the
fifth 1,000 miles. As the girls had driven fewer miles, it can be seen from
Figure 4.3.5 that mot accidents took place during the first 3,000 milea. It'

may therefore be that comparing the boys' and girls' accident rates in the
first 5,000 ::ilea is not comparing like with like, but the boys' rate in the
0-5,000 miles range with the girls' rate in the 0-3,000 mile range.

When the observed accident rates per mile in Figure 4.3.5 are compared with
similar graph in the previous analysis, it can be seen *hat the curve starts,

at a lower point and declines more gradually. Thuo once again, it is diffi-
calt to specify anything with any certainty about the relationship between

,acciients and mileage other than that they are inversely related.

The question is rained as to what it is exactly that mileage is measuring.
This was diccussed with the problem of exposure to risk (Shaoul, 1975) where
it was found that total mileage was associated with their age, length of time-
they had been driving, weekly mileage, the purpose and length of most-of their
jeurneya. In so far au it is an accurate estimate of their mileage, an
asnamption that cannot be verified, it rcpreaents the sum total of the drivers'
actions.

The accident rate per mile is a more relevant criterion than the rate per
driver which has been used in many of the American studies. The trained
grolpla superiority is no longer apparent. This analysis has confirmed that
the -accident rate per group or per driver does not accurately reflect the
,greap's relative safety; It has also shown that even the average accident
r'i' per mile does not accurately reflect the group's safety. Other rates
have been calculated which show the trained groups to have a similar record
to the other groups and the girls to have an inferior record to the boys.
Another finding to emerge from this study has been some evidence to support the
idea of a learning period during which a driver gradually becomes less vulner-
able as he gains experience. The curves in Figure 4.3.5 are very similar to
the conventional learning curve.

However, while this is discernable from the data, it is difficult to specify
what is ieing learned. It would tend to suggest, that a driver requires con-
siderable practice to become a :killed and safe (that is, an accident free)
driVer. Since a learning and adjustive.process occurs even after taking the

78
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t:.st, it Fertews that it ought to be possible for an appropriately desirned
coure of i'.1:1r1.4:tion to reduce this learning period, in terms of miles tra-
eil d. many fields it is possible to learn from a trial and error

approach. a :.ompletoly new skill, but this task can be mastered very much
Tacker when fundamental principles are first acquired. In the case of
driviin*, it c em;: that very little emphasis is placed on teaching the prin-
ciPles of cafe p-aetleos rather than driving as a system of rules. By
c.aneentrating loco on the principles than on the procedures, the emphasis is
or. *!',1, irtivid.;a1 rather than his interaction with his physical and social

enviremt.:., a-.1 the anticipation of other road users' aetions becomes more
The aim of any driver preparation course must be to reduce this

7qinoble learning period by helping novice drivers to become skill*1 in
.1 a1 tr47 with 1raffio conditions.

..,ems iikely that the control and pre-driver trained drirett were like]
to _h.:al-rad in one or rape accident:, than the tally driver trained eroapc

t1,y have been driving longer. Similarly the boyU were involved in
ac.,iknt:: per driver than the girls because they hack driver. further.

Whcn the. resident rates per 5,000 mile range traveled of the control group
are wei to predict the number of accidenta when the fully.trainsd group. had
cov,..1 a similar mileage (at the same levels of experience), the accident
rate pr driver is alt.Tost identical to that of the control group and the avorag4
aeeident rate per 'mile is of course also identical. Although does not
n,..lessarily follow that there will be the same distribution of accidents among
'rivers, it seems likely ttat if the higher accident rate for the is due
to a 'over milica,w at the early stage in acquiring axperience, then accident
Tats may 1,- r.ry similar to the boys when they have driven as far as the boys.
From !!. nay he seen that the fully trained groups' superior record with
ro-arl *o pr driver is a reflection of their lower mileage and ex--
p ,.1. :r.: to ri;r. ratfer than an .indication of their superior driving performance.

I' lo to Interpret the ieeond upward trend in a..leidents. It may
1+:0: to iadmiva..les in the sample size. A similar upward trend, at 20,000

zi:r the previous analyzio and by coni-inJing the follow up .Y.tlies,
tp:c-,merit clear that the lownward trend does in fact cohtin-ie for the mileage

ran,!ii which was previf_usly.'n doubt. Thus the second peak notd. it that
1,,,tw-J41 2040.1'00 miles does not accurately reflect the drivIlre ex

peri:rao of c!rolp of younr people. It leems likely that the se::end up-
ward ',ref.' col.,(' .1% Lhia analysis is also due to sampling problems. A W4.011:

:LCAld aloe be aalc. here about the very erratic nature of the latter end the

,n Fkeirk. 4.f..4, To a .:ertain extant this is duo to the fact that after
boit m4:es, the 4.1dents fendr.d to rive their total mileage estimated

rather ',?.an in uni :s. This is. only to be expect' as
zinc-e one's abi.11ty to make ot:h fine distinctions declines.

W . ar: for 10,000 mile range 4, rather than 5,000
TALI z. ve,,ry m,,ch zmoother nJ fe contimw*is dowraard teni is
aTpar,-n-.

4

711.. it i In draw any -onr!)usim;; the rref..:. or d-raver

T. :oris after several years since f..itors as ;,x of
the arl eirrier! appear to play a mu r, more important -pure tnrin

4.4 'Phi b..tween a course of driver Pda-atien and the a%aid.nt
"att re sunth of driving experience

It io:1 been .:Kown ear'.ier (Shnoul, 1975) that the full] trained gre'lp were
mev' likeLy to be driving irrApularly and at infreq-Jent intervals than any cf
the eq..- grops and that this patter of driving Wit.; more ctharacteri.itic

'ming than the boys'. When t:.eir mileag was uduarcd for the
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larie 414.1 : Accident rates per 1000 miles

Pre-
driver

Control Full Simulator Total
X 2

A-.:1 10.0.r 98 187 149 13 447

T)111 milenre (' 000)
trtren :1 rroup 2732 523C' 3998 348 12314

ko 'i vq-'. r:41- 0.0359 0.0357 0.0372 0.0374 0.036"? p7 045

,qi7-1::

A. i.: : .: 9 80 4c, 140

T,"t! 'mil,1:..0 (1000)

irl .-% :y f-rntp 2.58 1448 598 158 246?

A i v . rfif. 0.0349 0.0552 0.0753 0.0380 0.05f.9 p 70.05

X ,;11..r1 1: 2.,,r .L.ti. ,:71.05 PA:0.05 p<0.05 p >0.05 dp,(0.05

S.;
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length o1 time they had been driving, it was found to be lower than for the
other: groap. Prviout analysis of the interrelationship of driving prae-
` lees Jowo4 that the length of time they had b9en Ariving was determined, to
i certain extent, by 11-Jeir age, and that it, in tarn, determined their total

In order to oee whetnor this had any effect on the number of acci
It nts, the nlcident rates per month of driving experience were calculated.

Tal.d.f., 4.4.1 shown the average accident rate pt!r month or driving experience
:'or as-h of the :-roup ;. it can be seen that the fully trained boys had
.,11--?tly fewer accidents per month of iriving experience than the other groups

the boy?' sample. This is to be 'expected since they drove fewer miles per
month trLn the o'her rToaro. The control girls had more accidents per month
-Lan 14 any of 'he trained f-roups in the girls' sample. Hone' of these
:1 r ronc.ez were sic-nifi.'ant a The table also shows whether the boy/girl
tilfren'il with renpcet to these accident rates were signifinant. Except
IL 'he ,!se tLe oimultor trained groups, lhese.'differencen were significant.
k -iris had t'e.,.or nee': louts per month of experience than did the boys.
F. -,r-n 4n1 4.4.2 chow the accident frequency plotted against experience

rnrcetively. It can Le seen that this. declines as ex-
ne- increases.

Wh: alp rant' aceident rates per month of drivin.- experience are com-
a 1 wit,. tho:,te ortln4 in lip previous aLnlynin (Shawl', 1972), it can be

4: approxima4ely two-thirds those of the previous rates for tt.e boys
LL .i.. they have dcelined ,Ionsidernbly -over time, although fairly

for each or th': el-ono. Thin ziwYents that these rates are not
te and th. 'aetItion wLeth-r they eorserve nn reliable criteria for

valuatinr po.rm effectiveness.

4.:., ow.: ae,ilent rates ler t 7.or.4 ha of ariving experien,:e for
rt eyrr:or.o...?.. This 'aide . :.owe the accident rate in any 6

!-r:O4 for +0.e.e who have already be,?n driving for x menthe. From
It 1-, 14. be reen that t!'...lakolihood 1f tem? involved in an sie".lident

.r1..:.r. .11:"1% There were no :11e174ifitrint differences
bop' or -1r1:0 vample for 4r4 1-v4,1 of exporienwi. The

rer were lawr !..-T$ e althod,h only in the 7-12 .and 19 -24

i-rio i r i r F1,-arcs 4.4.3 ii'1 4.4.4

4.4.L .n dry44;1%1 form fer 'he !.oys ani respoctively. The

rall le:wnwr4 trent v, ry marked. The analy.'in carried out in 1972
1-, a n..0,,n4 apart trer.i, La' thi:. to not :orne out by these

. - re -(L-Illed w:. :a to a vry sample at that level of

!t 'I;':.' 1- T. '1 '", 1. r. itn tal..rittg.: of
; 7t*.- - I. 1",r ,.", bs-t wan not fontri to bet the. arm.?

tt =.,! *.1 r r . 10`..ir n,on: +).4- ol:'rvyd uri ex -otokirr of exlerieric.'. Aitrtlr 11
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me nth for the trainet croup, calculated elsewhere (Shaotkl,
ur.for-;stimatett tho average for those who Usually drive sin.,te

ed. by '-he total n:imber of months of experience of the whole group,
of those wao aettially drove. Therefore the effect of

no', being reflected to any substar-iial degree in the
rto:' !',r mile and no conclusion:: eV, conoequently be made aheut the

ot. eluirt.- It seems to make lit tle dif fererxe

ahr!:.r.r ;:e it-eratv: wcckly mileat:e la high or low. If the: new drivers drove
rate per month will Le lower but it will not

lec.i.lent rate per mile. Exporienee -that is ski11 - appears
4.. :31rel 1,7/ .prat-_,,se a:: defined by mileage. Sinee it takes time to

'he expT.ler. :e (time) accident e%,rvo is broadly mi
xp rt ." (dist...ihr.te) carve. In 1.-.11e case of the fully trained boys,

at- '':wer miles per month, their experience (time) carve
fLat t %hat: t: at of 'he other r:roipe. Premutably, at a later. : ir.. is e!:.Lree.r, , ckirve will cta-,, loneer than

r, if 'he accident rates per 5,000 miles do t,-ibi
: re, :: .trit.- .rt i.ereme sore experiencei, the naly trainol

.: C.Xp`l Lc.r.Ce. will al:10 ten.) towards zero.

'. e 4.): +c-...tctrk int to !hi:: rate, the Nil) trained groups

I:: :'e'r.r ti.e 07:her tP,reaps, an-i that the cirls are safer than
- wo-k11 that +Le relationehip tetween the mintier or

.II :.0 ,..,;.mrer of months nince par;:ing the tent is not a very
teortribec acci.lrt' a along, a tio dimension rather,

4, 1..".t. It refle:is tnother llpeet of the ac .:i.dit

..: .1.e:',.; -.c.a1.;0 fir., upon which th,.,so rite., arc based
:roe :.tn are the aceident rates per mile beea..ts,. of

.c.:,.1 :'i ik. .:11" imtik:,! raileate.

to a downward tr..:1 i ti 'ACC I io.to as the
at; a driver inerea.it the trf-rti La not as

". rel of This

' 't' learnin;: k; `akr:s Ole- f k

a: a ..i 1 :.t, is a ia i red di r .. e

r-: " ',..t -:(.1:: from 111 'Le terse' let, w i1!. the

, : rie,, T.1., .-tr -'0.), ma' ..rt ten, ' ..,
. . ": .p t Tk.i.. to tt. c..11-.s. 4. al. I. 1

4%4' rIst.rv,.. were lewr 'LT.} flat 4 !.:i4)

; r'*t.1. . fewer :^i lea h..r
ir:vr rrlnt ion in the short
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. " . 1. 1 s-.; r. " no. i:erea..1

roper' ..f." 7. r ry. ir.
!r).. r.

1 ':t kr
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Tabiu 4.4.1 Average accident rate per month of driving axperienze

Pre
driver

Control Pull Simulator Total X
2

Buz:

Number cf a4....idents

Tc:Fal mon-hq of

drivin? experier.c,:

Rqte por mohth

.

.

,98

4111

0.0238

187

8884

0,0210

149

7919

0.0188.

13

584

0.0222

447

21498

0.0208

.

p70,05

Girl::

.Number of oveidentc

rot-,l mohthe of
dr2Tint: experien,..e

Rate pPr moLtt

.

9

974

0,0092

80

5816

0.0140

45

4635

0.0097

6

5r6

0.0106

140

1

11991

0.0118

%

p>0.06

X-
2
boy/6r1

diffcrore:o p <0.05 p <0.05 p1:0,05 p >0.05 p 40.05

90



0
0
0
0
"

0
0
0
0

0
7

0
0

0
0
0
0
0

0
0
0
0
'

T
L

0

0
0

C
9
0
0
'

0
0
0
0

'
E
n

90
9
1
0
0
 
'

M
O
O
"

O
g
g

C
C

9
0

t
C
0
0
'

0
0
0
0
"

0
9
8

C
t

0
9
g
0
0
'

0
0
0
0
'

1
9
7
T

,
L
9

L8
g
0
0
'

M
O
"

C
g
g
T

g
L

65
C
0
0
'

0
7
T
0
'

t
O
L
T

C
8

99
0
3
0

0
0
0
0
'

9
M
T

t
e

L
7

0

t
7
I
0
'

e
T
T
O
'

C
t
6
T

t
7

5
9

L
6
E
0
'

0
0
0
T
'

7
5
6
T

9
5

'
T
S

0
0
0
0
'

0
0
0
0
.

0O
0

-

0
0
0
0
'

0
0
0
0
'
,

O
O
g

'
0

0
0
0
0
0
'

O
T
T
O
'

9
F
e
T

O
7

,
O
V
I
O
'

M
O
'

C
t
I

7
0
C

7
P

L
7
0
0
'

W
O
O
"

t
9
C

t
9
C

g
C
0
0
4

t
6
0
0
'

1
7
9
5

O
C
g

O
L
O
O
'

9
1
7
9

9
1
L

t
T
0
0
'

L
C
0
0
4

1
6
9

7
1
9

L
6
0
0
4

t
Z
E
O
'

S
z
L

t
6
Q

O
t
T
O

9
0
T
0
 
'

g
8
L

C
t
6

T
T

O
T

T
C
7
0
4

c
t
o

T
z
e

L
5
6

6
1

O
c

s
t
i
T
0

0
0
0
0
"

6
T

00
0
0
0
'

00
0
0
0
"

0
'
)
D
7
r

0?
T
M
"

6
R

t0
0
0
0
"

O
O
T

00
0
0
0
"

P
I
T

00
0
0
0
"

9
T
I

0C
0
0
0
"

C
7
T

0t
"
;
T
O

O
S
T

M
V
O
"
 
.

01.T

0;
)
0
0
0
.

O
r
09
0
T
O
"

0
6

I6
7
.
Z
!
0
"

:
!
(
)
0

S
L
O
O
'

O
a
t

6
T
T
O
"

1
6
0
1

C
T

0
6
T
O
"

0
0
L
T

C
C

C
I
A
O
"

0
0
C
,
7

C
g

V
0
T
O
"

6
0
7

P
t

'
N
W

C
r
9
:

I
t

L
i
a
o
'

c
r
O
C

0
10
1
n
4

q
i
7
.
c

P
R

T
n
c
.
"
1
"

n
r
,
g
;

T
7
1

0
0
0
0
"

000
0
0
0
"

000
0
0
0
"

000
0
0
0
"

000
0
0
0
"

T
T

00
0
0
0
'

(
l
c

07
0
t
0
'

G
n

6
1
7
1
0
 
.

0
9
7
0
'

L
L

R
7
1
9
"

0
0
0
0
"

00
R

Z
R
t
l
"

t
m
.
.
)

0
0
0
0
"

000
0
0
0
"

00
1
0
0
"

000
0
0
1
"

000
0
1
0
"

C
?

0G
t
1
0
"

0
7
7

I(
M
O
"

T
O
,
)

L6
g
T
0
4

0
0
0
T

P
T

c
 
I
T
I

1
.
4

0
0
0
0
'

0
"
:
0
1
1
'

07
_
"
:
.
P
"

R
c

0
9
T
0
4

f
.

2
1
4
T

C
3
T
^
.
4

X
.
D
1
0
"

6
6
t

.
R
T
F
Q
"

c
i
g
n

i
T

7
L
P

t
n
T
l
"-

T
r
T

a
a
d

r
%
1
0
,
1

0
0
1
0
"

:
:
1
;
1



0

x

x

xYx xto x x
x.0 x

1E
x x x

x % XX x

Z x
X X

x x
it.

xxx
x x x xx xx x x x x

x x xxx. xx x xx
x x x x x x xgox x x --ox x x xxxxib xx mc0 10 20 30 40 90

Experience length of time in months since passing test.
'FREQUENCY DISTRIBUTION OF THE MALE DRIVERS ACCIDENTS & EXPERIENCE.

a

F:'.;,16.; 4.4.1

$0

1

8



291

1

cc.

1

4..

1 X
XX

X '
x

X X
X.

"ft XX X

0o

XX

Ix x XX X X X
x X

X X X X X xx x XX xx xx,xcxxxxxx xxxxxxxxxxxxxxxxxxxxx
10 20 20 43 SO 40 70, so

=Experience length of time in months since passing the test.
FREQUENCY DISTRIBUTION OF FEMALE DRIVERS ACCIDENTS & EXPERENCE.





A
9910"O

d

aD
ili

t$00,

It
tt

tti

sIbio

O
aA

f44:4

tr7r4V
is

/Pot
4

paivitout

0.ti,t

ivoo
tfratilbroatio

A
na



%

ALL BOYS OBSERVED

EXPECTSD
O

ALL GIRLS OBSERVED

EXPECTED

ww

.7

"Cm

-:Ni,0

`14-

0-6 0-ta M-U) T7-4g 49.14 61-0 73 =7

OfiSERVED AND EXPEL ED FREQUENCY ;DISTRIBUTION
OF ACCIDENTS PER SIX- CF'CRIVING EXPERIENCE



-85-

4.5 The relationship between.a course f driver olueation and the age when
accidents most frequently occurred- .

Since age is related to accident"frequnnny and a coarse of driver education
did, in the short term, but not the long term, rood in a larger Ilumber of
people 4,1alifying as drivein than would otherwise have done, it is possible
that accident rates per 5,000 mile rangns for each of the groups may be ob-
scring the effects of age and that.when age is eontrollek, differences between
tne groups may emerge. The effect of age on at-Orients was therefore examined.
A previous analysis of the interrelationship and determinants of'driving prac-
tices (Shadul, 1975) showed that age determined to a certain extent the length
of -time-they-had -boon diivimg, their employment st4tus (whether they were still
:tudents or were now in full -Lima employment),the purpose of driving and their
tetal-mil6age.

Figures 4.5.1 and 4.5.2 show the fr)quun dIntribution oT the age whew
accidents occurred for the.boya' and gir2s' samples respectiOhly. It can be
seeathat-in both cases, the frequency of accidents rises until about hineteep
ant ahalf years of age for the boys and eighteen and a half for the girls and
then de,Aines. It is nbt-clear whether Lnia represents an increase and
decrease in risk since it is not corrected for the number-of drivers. Tho
girls bad...fewer n^eiciontn thn the boys.

Table 4.5.1 ,shows the aver ge age of the drivers in each group who had had
nnaccident when the ac 'dent occurred. -It will be seen that in both the

1- boys' and girls' sampt,Ws the fully trained groups were slightly younger
when'they were involved in art accident. There were no consistert differences
between the boys and girls with respect to their age when the accident occurred.
By nomparing the average age when the ncnident occurred with the previous
-asn4/sis it can-be-seen that apart from the sr.a5A. group of pre4lriver trained
girls, tlis had increased, in all eases by ab.at t2-13 months.

4
/

Table 4.5.2 shows-the accident rates per C/months of age after the seven-
terth birthday. This rhte'is the average a..:oddent rate in every six month
age 'range, adjusted for the number of drivers who ha.re driven at that age.
This. ice, rather more complicated since started to drive at a different
age and were also in different age groups when they left the project, i.e.
'there was no uniform increase in the number of drivers'as the age increased but,,
due to the slightly different age composition of the groups, the numbers in
each age group increased and then declined. In each of the groups, the acci-
dent rate, is highest for the youngest age group, declines rapidly for the next
2 age-groups and dkclines fairly slowly after that. After the age of 21
years, the rate tends to rise again bat this seems more likely to be-reflecting
an inadequate sample size than reprasenting a meaningful increase in the acct -vo
dent rate for the population as a whole. *

The fully, trained groups have lower rates per driier in the youngest age
groups than any of the other groups. This seems direly to be due to the
fact that fewer of them drove very much rather than to maturation, processes as
such. Even in the Other age greepb, this difference, although not so marked,

apparent. Again, this seems likely to reflect the lower miZeage per month
of drivihg experience. Figures 4.5.3 and 4.5.4 show these accident 'rates for
the boys' and girls' groups respectively in a graphical form.

When the girls' and boys' rates of accident involvement per month of age are
compared, it can be seen that for the first year after the minimum liceniing
age,,theyare very simitar, but after that the girls' accident rates per month
oS eke are substantially lower. While it in difficult to interpret these
findings, it seems likely that these lower raise;, reflect their lower mileage.

9'1



Table 4.5.1 Average age when the accident occurred

Pre'-driver Control .Full Simulator Total

Boys 19yr em 19yr. 4m 19yr Om 19yr 9m '19 yr 4m

Girls 2Oyr 3m 19yr bm 18yr 10m 19yr Om 19yr 4m I

0
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FIGURE 4.5.1
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The trends were'Sested for significance and ware found to be nignifiicant
at the 55 level, Thee the distribution of accidents. was not foumktO be '

independeneof age but age related and this relationship 4.= an,in4erte one.
Figure 4.5.5 shqws the observed and expectedfra0ency distribution of acei-,
dentt,per dri4er per 6 months of age since 17t trthday for the boys"and
girls' sample. in a- graphical fork. % However:- e it is possible to achieve
statistical significaboe, its substantive signiNe co is 1phs certain. Age,
is &summary variable with little explanatory pe er of its awn, particularly
with,respect to a sample wiliFil is, from'a physiological point of view, an.,
adult one and very homogenekti. 'While it may.-be- assumed that it-,'is the

different behavioural pattprnd associated with tne different ags.grogps which .

result in.diaerent accident rates, it isinbt clear which aspects of behavie0-
are involved, e.g. the extent of interaction-with the car, driving skill as
such etc. Silica age.j.s known to b4 related to total, mileage, ant tithe'
factors, it can he'asiumed.that in part it is,measuring skill, type'of exposures
to risk, particularly ni ht arivingsin-ce age-was associated with employment
status which.was also associated with the purpose of.dOving and that in turn '

was associated with day/eight driving. _. ,
-. , . J v

When' the ,earlier analysis of the data as it related to the age of acci-
&tint involv6ment (Shaoul,'1972). was carried out, 'the ,,downward trend was'also
apparent. . But in addition a second, upward' trend was noted.' It can'bo .

seen from the present data, that the second upward trend did npt represent
anything ofsubstance but.was, due to the fact thathe sample was very small:
Therefore it seems likely that the slight tendency for the rate to rise again,
as shown ih Table 4.5.2, at about 23 years of age is also due to sampling .

inadequacies, .
. .

.
.

, . .

To conclude, while the driver educated students had fewer accidents in the
frrot year after the minimum licensing age than the other groups, there.is no ''

evilence to.mkTest that the nature of the relationshireis a d:rect causal one.
It seems more likely to be explained by a third variable known to vary with
the groups, namely mileage per month of experience. Thus the effect-is a
somewhat illusory one. . ' - -4. . .

. .._. . .
.

.

4..i Tile relationship between age, experience and mileage and accident
iiivolvement

A'h

I
attempt was made to isolate the effects c4.Tincrelising age and expekience.

'The two dimensional diagrams shown in Tables 4.6.1 and 4.6.2 have age, -along
one axis and experience .alkhg the other and show the accident rates per driver
within each six month period for all the boys and,tlie. girls' respectively. 4

No accident.rlites are shown in the upper triangle since the earliest oneflou141.
haveepitnaled the test in at seventeen years of dge and. if is therefore im-
possible.to lay. 13 been a full licence holdbr for more months than the number of
months after the 17th birthday. Each dilgonal, starting from the left hand
Side, shows the progression of the students' accident rates per driver per 6
months, fiom the time;. when they passed the test, during ,successive six month

# intervals. Generally, the rates decline as age and experien4e increaaes.
. .

-Bath column shows thZ effect of age, when the level of experience as held
-constant. When any one column is examined, it can be seen that there is,
some variation between the rates but no overall trend emerges. The highest
rates in any one column-gre,denoted by 'A' and it will be observed that the.
t -eotalnumber of 1A0* is very low and very similar for the 17 -21 year olds and
slightly more likely to bp-in the age range 21 -22 where the sample 'sizes are
vpry small.: Thus it would appear that age par se, (as Aistinct.frem length
of time they have been driving) is not' an important deterfainant of edcidents
pef driver. It mould also appear iby 'comparing the diagonals) that the
age at which One learns to drive (for this grail!) of drivers who are fearly
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.

ilceeeeneeue with reepect to age) ins little effect on accident frequency.
. . .

0 .

Each row show:: the effect of experience when aee-ie kept constant. When
the row.: are examined, it can be seen that theial-es teed to decline slightly. . -e;....

The eirrest rates in any one row are denoted. by 0E' and it will Ue seen that
. this ieuerually to be found in-the first year of learning to drive, irres-
pective of the age of learning te,Iriftte. It would seem that, on the whole,

, experience,(as measured by the number of months since passing the test) Is. .

ecsoci'eLed with Mere consietent variation in eecidera rates than age, in Op

you drivers. The data presented do not permit any firm conclusionit to
be drewn sines the less important measure of experience has been used e namely
theeef time: rather than distance. (The'nature of the mileage data, because. .

ie. dove not increaee at a constant rate for all drivers, doers not permit a 0 .

eimiler analyefn to be carried out for cage and mileage or experience and
0

,

mtleee); J

e e

It ie interesting that the results are broadly similar for both the boys
ani the eirls whose accident involvement appeared to betereedissimilar.
Thicweeld suggest that the major determitiant of the Variation in accident '

involvement is experience. The girls, driving far less than the boys, had .4

aele.ired far Idss driving experience.

AL attempt was madeto assess the contribution. of each of the three 0

variablee, age, experience and total mileage, to accident involvement, .The

inforwItion obtained .at each survey was used, concerning each individual
Telpher of the cample. That is, several observations were made of the same '

eample. These observations are not of course independent, since at each
culvey-pbint, age, experiente and mileage has increased. An analysis Of

intereorrelation data showed that age was correlated very closely with
experience (about 0.85 for most of the groups), and that experience was

0 correlated more closely With mileage (.about 0.50) than age was. Of the
three variables, mileage was correlated more closely wlth the number of acci-
dents- Although the multiple R was found-to be significant at the 55 level,
-the percentage of variation explained, about; i';%, is of little practical
value. Multiple.regression, after transformation of the data,produced
results of even lower predictive validity. Thus, while there is some re- .

°lationchip between age,,experience, mileage and accidents, it is lief very high.
Total mileage was found to be the most iMportant variable in predicting acci-
eents. The results were broadly similar for all the groups of boys and girls.

Ge:vblatienal analysisevas arried'out for all the data collected at the
at curvey prior to OcteberQ1974. No significant correlations with aeci-

darts or traffic offences were observed foi any of the boys' groups or for
the bayel sample as a whole. In the girls' sample, accidents occurring in
the eeven months prior to being contacted in 1974 were.found to be significantly

eeorrelated with mileage in the,previous seven days and average weekly mileage.
However this relationship was not,very high

Thwe, all three methods of determining' the contribution madet4 accident
involvement by age, experkence and mileage, point to the greater importance
of total mileage rather than age and.lehgth of driving -flee. This would
tend to indicate that the ability t4 avoid becoming involved in aceidentd is .

aeqvirerl by practice rather than that accident involvement Ad determined bye ,

ace and the life style that goes,with the different age range. However, it
must be pointed out, that this is a very homogeneous sample with respect to
agetyne of employment etc., and'eonsequently the effects of thedb factors may
be more apparent in amore heterogeneous sample. In'addition it is impoeeible
to say which aspects of,driving behaviouz' are being modifidd by practice,
thereby resulting in fewer -adeideets.

0 .
.

4; 7 o
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TABLE 4:6.1 AGE, EYWER1ENCE AND ACCIDENT IWOLVEMENi' AtioN0 ALL THE Bt.:1'Ln
,

Tonthe of age
after 17th
birthday-

0-,r

.._1

7L1.2 13-18 19-24

.

25-30 52-56 71-42 .43 -48 49-54 55-60 61-66 67 -72 Total number of
Ass

0-6.:

7-12

13 18

19-24

25-30,

"31 364

37-42

43-0 0.

49-54 - -

5
-

5-60

61-66
.

67-72 ,

'19
.A i

B,.8

.l4

B,18

..11

B.19

B..26

400

.08

.00

.00

.0.01

..

,

r
. ,

».

.

.

.

.

.

.

I

.,

.

.

1

0

0

0

1

o

0

i

0

1

4

2

ra

.

,

.18

B.15

.11

B, 21

.14

.14
B
.22

.,0

8
.00

11.00

.10

.13

1,1,

.13

.0-

13

B.11

.08

'.00

.00

.08

.11

.04

.05
A
.20

B11

AB0 20

..00

.00

.15

.08

.Q5

.14

.06

.00

, A.17

.00

..09

.09

, 06

.04

.00

A)

A50

'038

.12

.06

-.10
AB

.25

.00

.Q2

.06

.05
.

.10

.00

'.02

.06

.07

.00

,08

A.14

.10

.1

.00 .00-

Total number of
Bus

. 5 1 0 0 1 , 0
.

4 '
A denotes the mastdangeious age group at each level of_experiene
B denotes the most dangerous eRerience level at each age.
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TABLE 4.6.2 ] AGE, EXPERIENCE AND ACCIDENT INVOLVEMENT AMONG 'ALL THE GIRL

Months of agg
after 17th :

birthday ,

I-

.0-6 7-12 ; 13-18 19-24 .25-50

.

31-36 37-42
(

43-48 49-54 55-60 61-66 '67-72 Total number of
A's

0-6
:

7..12 :

13-18
.

19-24
:,

27:-.50 !

.

37-42

43-48 '

49.54
i

..

55-60

61 -66 -

-,
A

2.75

.12

.08

.18'
B

. ,10

,43

.05

B,19

.00

.33

,00

,

_ r=1

_

.
.

.

. .

.

'

.

_

. .

.

1

. .

_

,
.

,

-

.

1

1

1

1

0

0

2

2

0

0

1

,..

.

2.25

.01

,04

.,03

.03

.00

.p6
B
-,..19

,00

-.00

AB
1.25

.07

,07

.15

,03

,00

.08

.20

B
.5o

,25

,01

.02 ti

P
:06

00

300

.00

.00

,00

,02

.05

,10

.60

.00 '

,00

.00
*.A.

.05

..03

,00

00
.000

A
,05

03:

,00

,00

.00

A;15

.08

00
. ,00

-

,00.,

.03

A07
,00

.00 .00

..

Total number.
..cf Bts

0

4k;. 2 - 2 .

.

'2.

_ .

0 0
,

O.

- .

0 0 0 0

. .

-

------

,.....

a
.

.

A denotes the most dangerous age group at each level of experience
B' denotes the most dangerous experience level atitaeh age

?

!
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47 The relationship between driver education a1id the severity of the
accident -

.

So far, accidents have been treated as homogeneous events and no consider-
ation has been given to the outcomes, i.e. the severity of the accident.
Accidents hive been defined earlier as outcomes of a collision between two
objects in the transport system'which resultin damage to property and/or
injury to'a road user., They may be seen as incidental to the iranspott
system and are only one of many side effects of this system which may be
studied. There are other disadvantages in the road transport system such
as noise, pollution, ill-health caused by driving etc. <which are incidental to
this system. Accidents belong therefore tos wider class of ,side effects,
tamely collisions. Various factors such as energy absorbing bumpers, seat
belt usage, efficient-ambulance services, an unoccupfed_vehicle may prevent
a collision from being classified as an accident since they reduce the conse-
quences of such a collision. Since., on the one hand,- this study is ,an
attempt to monitor the growth of knowledge as reflected tn,the young drivers'
activities on the road, and on the other hand the assumption is made that
unsafe practices on the part of the road user. will lead.to-accidents, these
con4erations lead to the use of collisions rather thanjust accidents as
crir,:la for safe practices. Even this criterion cannot be viewed as a
roprsentative sample of Safe practices in.a study which is concerned with the
behaviour and activities of a driver on the road, but rather as an intermediate
orife ion for the ultimate criterion - namely safe driving.

However, when driver education is Considered al awaccident countermeasure,
it is rolein preventing injury and extensivedamage accidents which is of

o prime importance. In this study'&0 fir, all accidents have been considered,
.for'7sevetal reasons. Firstly because collisions are nearer to the ultimate _

-criterioniof safe practices and secondly because-to restrict the study to
injury accidents would only teduce the scope of` the enquiry since very few
injury accidents could-be expected in a sample of this size. The subsequent
'analysis will attempt to isolate the effect of training on the outcome of the
accident.

4.7.1 Injury accidents. There are at least two - aspects to the concept of
accident severity, namely injury and cost. The.sevetity of the injlity is
defined in the accident description form (Appendix 3.3.2). The main criterion
useafor judging the severity of the injury sustained was the length of time
the injured person stayed off work. This is difficult because since many /

were students,, they did not go to work. The injury was therefdre defined,
according to the ameunt-of time they would have taken off, if they had been
working. AnothekedifTiculty is that a relatively minor accident for one
person may involve a longer absence from work for another person because of the

"nature of the job. These difficulties should therefore be considered when
terpret-ing-*,he-data.

._
. ,

Table 4.7.1^shows the number of accidents in each group which resulted in_ 4,-

any-injury to a road user: It can be seen that a smaller proportion or the
. fully trained 'Keys' accidents resulted in any injury. Their injury per
driver,rate was also the lowest, as was the injury rate fok the group as a whole.
When the injury accident rate pet mile is oonsidered, the untrained boys had
the most dangerous record. Thedifferences between all these four rates
were significant at the 5% level.e

The converse picture isto be observed for the girls' injury accident rates.
For all lite rates, the fullytrained girls have a-more dangerous record than
the untrained girls. The pre - driver trained girls have the best moord.
Roweler, none of these differencel are significant.

110



99

When the boys and girls are compared it can be seen that a slightlY smaller
percentage of the girls' accidents result in any injury, the girls had a lower
injary accident rate 1:1Fd'fiver-rfica/.....gheri-iljilry AUrident rate per mile than
the boys,

In both the boys' and the girls' sample, the pre-driver trained groups had a
lower average injury accident rate per mile than any of the other groups,
including tte fully trained groups. The main difference between the two
types Of course was the number of hours of driving instruction. Because the
fully truined group received 15 hours of free instruction, many more of this -

group became drivers. Having acquired a licence, many of them put it to some
use and drove a little. Hence the slightly higher injury accident rate per.
mile. The pre-driver trained group who had received the benefit of formal
classroom instruction and a little driving instruction learned to drive cf their
own initiative. Because they were more motivated to drive, they drove more
frequently and regularly than the fully trained group, thereby becoming more ex-
'perienced and proficient drivers sooner than the fully trained group. Thia
result is particularly interesting in view of fheir'inferior performance in the
follOw up knowledge test.

However, it is difficult to establish the nature of the relationship between
training and the injury accident rate (rather than simply noting its existence) .
without looking more closely at the relationship between mileage and-injury
accidents. If this rate is also found "to be non-linear, then the average rate
noted earlier may be obscuring the true natureof the relationships between .

training, injury accidents and mileage.. Similarly it is difficult to interpret
the nature of the slight differences between the boys', and girls' injury acci-
dent rates without a plossr.investigation of the role oNexperience. The ana-
lysis in Section 4.3 suggests that the lower total mileage may account for these-
differences.

---,However, until this 'analysis is carried out, it must simply be stated that'
there c a relationship, between training and injury accidents tO the boys, but
not for the girls. The nature of this relationship cannot'yet:be eatablished.

4.7.2 Serious damage accidents The second aspect of severity in accidents
is the coot of repairing the vOliele.ihvolved. For the purpose 'of compakdag
the severity of accidents, only those accidents involving more than £50 wortn.
of damage are considered. There are several difficulties in estimating the
cost of'repair of all the vehicles involved in the accident - particularly the
"other" vehicles involved. When laige 'spale repairs were involved these were
frequently paid for by the insurance companies concerned, hence the respondept
would Ilpt know the cost. For this reason the categories of cost of repair
wore brb4aly defined so that it would be possible for the respondent to estimate

ablem-i-sthe a pal t 4 val y sxma11 hnnp

to repair and it may therefore not be repaired. In other cases, the students
said they :repaired the car themselges because it was very much cheaper than
vine it repaired, at a garage. Since these accidents have taken place over-a

six year period with rising prices, it cannot even be assumed that a £50 damage
.accident- represents similar degrees of accident severity ofer time. Those
accidents where the'cost was not known had to be excluded frbid the analysis.
Thie is a limitation since it is not known whether the perceptage.of "don't
knows" per serious accident. is similar for all the groups. These accidents
are classified on the basis of cost ofsrepair only andare therefore ljakely to
imi:lude the injury.accidents, although not necessarily. If, for example, a
pedestrian was anjured while crossing the road,., the damage to the -car may hgvo
been neg]igible. Therefore this injury accident,would not be included, in this

Table 4.7'a shows the number o1 serious damage accidents for each of the
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Pre-driver Control Full nimulator
.

Total x
2

in injury
driver.
tots=
mile
mon-0

in injury ,
1

in the group
.

of artving experience

.

15

16.7!7

.16

.09

.001

.0036

-

22
12r,

.09

.05

.004

.0024

10
7 1,

.05

.03 .

.003

.0012

.

4
310
.29

.16
.011

:0068
4

51

lr
.09

.05

.004

.0023

p 4 0.05
p <0.05
p <0,05
p < 0.05
P4 0.05

Number ofaAccidents resulting
5 accidents resulting
Injury accident rate per
Injury accident rate Per
Ihjury accident rate per
Injury accident rate per

Girls
\...i-4*.in injury

in
driver

in the group
mile ,

.

mon of driving experiencStl

0
Ofo

.000
J000
.000

,!, .0000

7

95(/

.04
,0144

..005

.0012

5
11%
.04
.016
,008

.0010

. 0

Pg
.00
.000
.000
.0000

12

9,g,

.03

.013

.005

.0010

p> 0.05
p>. 0.05
p ) 0.05
p > 0.05
p 0.05

Number ofi accidents resulting
% accidents resulting
Injury accident. rate ler
Injury accident rate pertota
Injury accident rate per
Injury accident rate per

Table 4.7.2 Numbes Of accidents wheke the Cott If rep4iring all.thevehieles involved was greater than £50,00

c 1

: Pre-driver Control Full 'Simulator Total x
2 .

Boys .

Number of serious damage acci ents
% totl accidents .

Serious damage accidert rate er driver
_Serious damage accidert rate er total group
Serious damage. accident rate er mile A',

40
410

.
.42

.24

.015

52
28g

'.21

.13

.010.

54
360

.25

,16

.014

5

387;

.33

.20

.014

. 151
34
.26

.16

.012

p 7.0.05
p 4 0.05
:) < 0.05

p> 0.05

Girls .

-I

er driver
er total 'group

mile

3

. 334
.13

.04-

.012

18

230
- 34,10

.04
'.012

.

.

9
20)
.07
-..03

.015

0

0,;',

,00

.00

.000

30
'24',

.09

.03

.012

p> 0.05
p> 0.05
p j 0.05
p > 0.05

Number of serious damage accidents
5.f, total accidents , .

Serious damage accidert rate
.Serious damage accidert rate
Serious damage accidert rate per
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eeeles in the eamplo. The fu - trained boys had' the largest number of aeei-

ecnto ani the pee-driver t red boys had the smallest number. When this is

exereeeee a.? the percentage of total accidents, fewer of the central boys'
e.--:ilene reeelled in serious damage than any elf the other groupa. The pre-

dy,:v:: trainee group had the worst record. These differences were not signi-

fieeee at the 55; level. When the serious damage accident rates per driver in
(e e. --role are omeared; it can be seen that the control group has the safest

eeeeed, -:.4):oly ollowed. by the fully trained boys and that the predriver boys,

have tee weret reord. These dife'erences.were statistically significant.
Fiedieee il earlier sections suggest that these differenees are more likely to
be dee to ehe differences in the length of time they have been driving than to

.

tea3e:ree When the zerioas damage accident rate per total group (thei rate :. ---7-
ef-ee need in Americel research and which includes people who Wave not even
eleeee th,ir teet), again the control group has the beet record and the pre-
,i1;:er tralreid greUp the worst. These differences were stetisticalie sigei-

eieet et .he 5! lotel. The eerie= damage accident ratoe.per mile for.eanh
of the hey::, ereepa are also listed in this table arelagain these rates place
eh reeee le tne :tame order of safety. However, this time, the eifferenaea
ee':v04 eleeifieeet, confirming the sugceetion made earlier. that the frequency

of eeei er deemee accidente is related to mileage and experience rather than

Pb"el 4.1.2 aeowe the various accident rates for the girls.' groups.. The

eee-leret teseeel irls had the lowest number of accident's and the control
eiele tee MOJt. However, when the numberof serious accidents is shown in

efelee ',Leer accidents, the samel'position does not hold.,- The pre-

d-ieer eirle0 accidents were more likely to result in costly repaira.

lieeeehe othei ereepe, with fully trained girls'enecideute being least likely to

-each .e, .'erioee damage. These differences are not sufficiently largo to
.1eLiee v e.atctieee significance. The serious damage accident rate per driver
2 dni for the tetal group also show the, fully trained group to be the safest and °

.Pe.-ereedriver :reined the least safe. In 'both cases,. the diffeeeneep are not

Autieticelie-eienifieant. When however these ;groups aee compared on the
.bee'n-ee eeriee aceieent rate per Mlle, the position is in filet reversed and
tee Celle trailed girls have a slightly larger number of ancidt-?nto per mile than

e-e or 'ee, other greepe. Again, the differences are not large enough to
r.vthb, ye: .41 eee.aj el,

' Thee tree e ee little ;:rvidetee to suggest that after exposure to risk is coe-
ee-ilei, leiat trainieg has had any effect on the serious damage accidents fee

flitter ihr.enee or eirle.. Such differences an emerged within the boys' sample
eeeld mcre plaeeible be.explaired by differences in -level.: of 'experience than by

treniree There are fewer consistent and significant differences witlin the
eample when zeriOlS damage accidents: are compared than when:injury accidents are

eleneeee In addition, these two different aspects.of aecident severity place
ioeel ere ;p:- in a aifferent'relationehileto each other with respect to safety.

4.7.3 IThee t.ceidente and mileage e erienee and ee Since there-was some

4oebt aboet he *ruefulness of the average injury accident rate per mile as a
' eriertoe for,eveluating driver education, 'the accident rates per 5,000 miles

ex.erfe:rene renees cif mileage were calculated. These are shown in Table

. table therefore shows the average ineury accident rate at 'differ,-

ent e'aeee el r person's driving experience. From thia, it can be seen that

tee lee. ;' inley aceident rate declines with every 5,00C miles covered- In

ether weal, the risk declines with experience. The null hepotheeis of

eluality between the accident rates per mile.wae tasted. , The ijury aeciden
ate: per 5,000 miees travelledtwerg: not found to be the came for all ranges

ee miloeee, In other words the average accidn:: rate in not accurate enough
eezerebeng the aeeident rate-for inexperienced drivere. Figure 4.71 shows

tee ireure eceiden:erate per 5,000 miles for each of the boys' groups. Figere

4.?.2 :scows the injury accident rate for the boys' ar,d sample, The
dcwnweee trend noticeable.
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Thus the significant difference observed in Table 4.71 with respect to the
trained group& superiority over the untrained group's average injury accident
rate-per mile travelled does not necessarily imply a causal relationship between
training and a reduction in the injury accident rate per mile. .Inereased

) experience was also an 'important-factor. Within each 5,000 mileage range,
there was some variation between the boys' groups. This variation did not
consistently favour one group rather than another, It is therefore difficult
to some to any conclusion about the part played by driver education in redueirg

' a:cidents. Although a statistically significant result- was obtained,
it does not seem to have any substantive moaning.

The averat^e injury accident sate pe6 dbnths of driving experience also
showed that the fully trained boy's' group had a significantly better record.
Since this rate too had been found to be unsatisfactory aS a criterion, the
average aaeident rates per 6 month of driving experience for different ranges
of experience, were calculated. Table 4.7.4 Shows these rates. The
variation between the different ranges of experience were not found to be stati-
stically`mignificant, i.e. no downward trend was apparent. Within any ono,
6 month experience range, the fully trained boys' group usually had a safer
record. Thus it would appear that driver educated studentshad fewer injury
aecidents per month of driving experience.

Figure.4.7.3 shows, ih graphical form, the injury accident rates per 6 months
of driving experience for each of the bdys' groups. It can be seen that the
fully trained boys had the kafest'record\and the pre-driver trained toys the
least safe ro!ord. Figure 4.7.4 shows theinjury accident rates for the boys'
and girls'. sample. Apart from the Matter en.8. of the boys' curve, where there
id a mark.?1, peak, probably due to the small size of the sample, the-curves are
very flat, I.e. they donot decline with experience. The girls hdd a safer
reeori than the boys. -' The likelihood of being involved in an injury accident-
wao notdpendent on the length of time the driver had held a licence, but it
was dependent on his previous total mileage.

Likewise no discernable trend was apparent between injury accidents and age,
i.e. in.:ury accident involvemeht did not vary systematically with age (Table'
4.7.5). When the.boys' groups are compared within each age group, it can-be
seen that he pre4driver trained and fully trained groups have-a safer re..ord
Tnah-7he controls group.

Ftrure 4.7.5 -snows the injury accident rates for each of the boys', grooPs
for each six months of agesince the minimum dicensing'age, in a graphical-form.
The superiority of the trained group is immediately apparent: There is, for
ail the groups, u great deal of variation between the rates for each /fe range
and no ayat,3mattp tron, /a discernable.' Figure 4.7.6 shows the injury accident
rates Per.drivet per 6 months of age after t.ie 17th birthday for the boys' and
-irks' sample. By combining the boys' groups, it can be seen that there is less

fy

- ,. atet-4e44-44e---d:

iesn there is no apparent relationship between age and injury accidents. For
thr -7irle, however, a relationship between age and injury dneidents is discern
11,1c, i.e. injury accidents decline with age.

To conclude therefore, this analysis nas shown that the probability of being
infolved in an injury accident deelined with driving practice, although no4- wit'
nu lendtn of time they had been driving or increasing age. While the trained

frelps reported fewer injury a:ciden+s and a lower proportion of injury acci'ionts,
since the fully trained draap had driven significantly fewer miles, it is not
clear nether this differ,?nce it injury accidents represents an unwillingess ea
the part of those who received training to admit to injury accidents, a greater ,

willtwesn to report 'rivial accidents, thereby lowering the ratio of in';.ry to
damage only accidental to a lower mileage or to driver education as ouch. In
any (..ent. all the nolident rates (e.g. average rate per driver, and a7erage
rate per mile) have been shown to present difficulties. in interpretation..
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4.8 The relationship between a course of driver education- nd the dagren sf
responsibility for the accident

So far, all the accidents in which these young people have been involved have
been considered rather than just the ones for which they were held responsible.
To a certain' extent,' accident involvement is a useful criterion since inherent
in the concept of a safe driver is the driver's ability to avoid not only caasing
an accident but also being involved in onb. If a course of driver education
aims to train a driver so that he will be safer on the roads; then both reopens- .

ibility for the accident and accident' involvement must be considered as criteria
in any evahlation. However, since there exist some situations where it Le

aimpossible to avoid being involved in an accident, the major aim of a course of
driver education is to train people to avoid causing an accident. Therefore,
in this section, the degree of responsibility for causing th8 ansident will ho,
examined.

Any member of the sample who was involved in an accident was asked to assign
responsibility for the accident to the various people involved in the accident
(Appendix 3.3.2, question 32). This was one question where the answers were
found to -ary. systematically. Some students described the same accident
twice-because they had forgotten that-they had already given the information to
the University. It was found that the further away in time they were from the
accident, the more.likely,-ihey were to assign to themselves less responsibility

.

for the accident.

As4ach acdtdent description form was coded, an attempt.yas made,to assess as
objectively as possible with -the information available the student's respons-
ibility for the accident. Such factors as who paid.for the repair of the
vehicles were taken into account, The basis of the assessment was the :!1,-

dent Situation and the correct procedure as lgid down by the Highway Code.
Needless to say, this ,was net. always A simple task as the information was not
always adequate. Thus, while there may be considerable doubt as to tho
accuracy .of our assessment of who was legally- tioblame, since it was dens withvIt
knowing at the tame to which group the driverbelonged,-there is noreason to
suspect a bias between the groups.

s
It will be seen from Table 5.1.1 which shoys.the boy00Aelf-rati9g.of

responsibility for the accident that *proximately 3% of each of the bois'
groups considered themselves in no way responsible tor'the accident. Thera;

was greater variation in their rating of full responsibility,` although generalLy
a smaller percentage' considered themselves to be wholly .to blame for the
dent. More of the fully trained-boys considered themsellies responsible for
the accident. Table 5.1.2 dhows the girls' self-rating of responsibility-ft,r
the accident. Fewer of'the fully trained girls considered that they were not
to blame and more of, that group considered themselves wholly to blame for the
accident.

Tables 5.1.1 and 5.1.2 also show 'the assigned responsibility for the aoei-
dents for each of the boys' and girls' groups respectively. In the boys',
sample; the-main factor that emerges is that they were responsible for mc' than -- --

. half of the accidents and not to blame at all for about one third of them.
There was little variation between the groups. Table 5..2 shows that faff,-.

2 fewer of the fully trained girlswere not to blame for their accidents and slight-
ly more of them were to blame for their accidents. For the pre driver and
control groups, assigned responsibility for5the accident was apparent in wrn
than half of the accidents.

To conclude, when assigned responsibility only is considered, both the pre-
driver trained boys-were found to have a better record than the other boys'
groups, and the control girls had the best record among the girls' sample,
only because they were without any blame in more of their accidents but alp
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-t%vswere full:- to blame for a smaller percentage of their accidents,
;10Ing th:0 (.r1Aerien,. the pre-driver trained groups had the best record.

-he size of tb.e differences are very small, these results should
'e-srpretsd cautiously...

t

'F07 Prpbse of,:im.Proving one's driving, it: is more important that the
t1h.:-.n.shpuld be able- td-`appraise realistically when they arb responsible than

- th(%, avt r:44neibls for the:- accident. It seeme that this should be
h trIr objv::*ia in driver dducation - namely to ensure that the st" encs under-

eorrert road procednre and that avoiding an accident is within theirl-
cwr ma.y instances. ' When assessing the students' respgnsibility
fer.tl.c accident, particularly in those cases whets they were whelfri- to blame, .

tPndency to blame the other driver faulty brakes, bad read design'
a-! tr.:',Iinoous Caw:ea was very marked,

t.6.1 Atidfsnt involvement and responsibility and mileage, experience angtge.
Sn ''u r, tic pfeel7 of driver education ou accident responsibility and involve-

:nnsidered independently of the effect of experience. The aim
in c,tior.is to see how accident involvement and respobsibility vary with

' and whisher driver education has any effect on this. All accidents ware
theztti7ore catf:s.orizQd on the basis of whether-the driver in the sample had con-
tr_bIttel to ..he accident by an error in his driving. That is, the assigned
reportsi:thtyi.was used as a criterion. All accidents in which the students
-on,rce t.han 50% to blame were assigned to one group (tile accident involved
grcr.:,0 ail the accidents in which the students were more than 50% to blame,
to other group (accident responsible group). 'lose accidents where the
uqm e-p,,werothought to be 50% to blame were hotconsi ered an this analysis.
Co..;.:Aw;n:1::, there will be a few discrepancies between these rates and the ones
In prions se- ion.:. Three aspects of time and experiettee mill be considered,
ame.v miles, number of mouths after passing the test and the, age of the student.

Aer.t:ent ratee per 19000 miles were then computed in order to see the re-
latienchip between legal responsibility for the accident, as assigned bythe

'..!am, mileage and driver education. Table 4.8.1 shows the accident
,11.1-tt p.?r mile. It 'Ian be seen that thohe accidents where the sample were

rid, sere ;:han 50% blame occurred twice as pften as those where' they were
;;':z.,n 5(% responsible. There was little consistent variation within the

4.77.:)-P3 of' boys and girls for either kind of accident. When the boys and girls
Arc t.mparert, the girls have slightly hi4ier accident rates in the first 5,000

hu;.; lower wAboequently, than the boys, for both types of accidents,

Wht." fr,tvIcnt rates,were computed per 5,000 miles for different ranges of
milet,,yr far accidents where the sample were not legally to blame (Table
41,6,',) mid leor tholle where they were legally tp blame' (Table 4.8.3), it was
*-041!. `hes was a significant downward' trend, This would indicate that
Loth Ite ability to avoid-eaus/ng aft accident and the .ability to avoid becoming
inveIle-irc an accident 4s the "innocent" party improve with driving experience
4;, menesr,A by total Mileage. It can be seen that the involvement rates hre
lower thaA the responsibility rates and that they decline with experience: 0
The7 is some variation between the groups within each rarge of mileage, but t1571
differez are not very large or consistent. Figures 4.8.1 - 4.8.4. show

mile for aeciden involvement and accident responsibility for each of
tAe 710./u1 and /rlst groups in graphical form. .

_...T-4ble.4.8.4'shows the average accident rates per six months of driving ?x-
p!-tri.:.noi; aw:ording to whether they were assigned more or less than 50% legal

It can be seen therrates are higher when the drivers am to
blame than when they are not to blame, for both boys and girls, Generally,

[

the driver trained students had the best record -Int in no cseewas the differ-
oncc significant at the 996 level.

o

.
-------
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Tables 4.8.5 and 4.8.6 show the relationship between length of driwing ex-
perience as measured by the number of months sines passing the driving test and
aceident involvement when not to blame and when held to be legally responsible
for the accident. The first point to emerge is that the aeeident involvement

/is generally lower than the responsibility rates in the first few years of
driving and it decreasee with time. The responsibility rates also decline
with time. In both cases, the downward trend is Statistically sielieficant.
In bothcases, the 'rates tend to be lower for the fully trained groups. This
es to be expected since they drive fewer miles per month; When the boys and
girls are compared, it can be seen that the same overall (downward) trend is
apparent, and thatthe girls' rates are lower than theboys. This infer-
nation is presented in graphical form in Figures 4 ;8.5 - 4.8.8.

Tables 4.8.7 and 4.8.8 show the accident involvement and responsibility
eateeoper driver per 6 months of age after the minimum licensing age for eseh
of the groups of boys and girls. Tnese rates are calculated by dividing the
number of accidents occurring at a particular age by-the number of drivers who
have ever driven when they were that age. Again the accident involvement
rates are consistently lower thanthe responsibility.rates and generally &piing
with increasing age and although this trend was not statistically significant.
The responsibility rates also decline as the groups get older. It can be
seen that apart from the first six months'after their 17th birthday, the
rates tend to be lower than that of the boys. This information is prea4eted
in graphical form in Fieres 4.8.9 -

It is therefore difficult to draw any conclusions about the effeet of a
driver training course on the accident involvement and responsibility rates when
mileage, experience and age are also considered. There appears to have been
little observable effect on accident.involvemept and responsibility that cannot
be accounted for by differences in theit mileage: Similarly differences
between the boys' and girls'' accident record seem to be accounted fcr primarily
by differences in their mileage.

-Whey: a similar analysis wag carried out (shaoul, 1972) a second upward trend
was noted after the rates had declined for some time. for both involvement atd
responsibility accident rates per mile,emontti of driving experience ant ace.
Thia°wne.not substantiated by this analyis and highlights the Aportatee c!!'
k.aving a leuffikeLently large sample.

This analysis has proved weeful in that it. has been possibleto-ealcu:inter..
these two types of rates and to observe the trend as experienegl'and.ace.i7e
creases. The major point was that most rates lacline. ' This would d4gest
that as experience increases, young drivers become more adept at avoiding'
aeeidente as well as causing them. It is particularly .inte_eastieg-that-acee.e
dent involvement declines because-it-suggests that -inexperience contribetee

-to aoeident frequency and-it takes time, skill and practice .in order to recog-
nice appreeehing hazards and to avoid becoming involved in an aecidn'. Per-
hope the major implication is that few accidents could not beeLvoided even
.in those instances where a driver is,in no way to blame (legally) for-the
accident. The greater time taken for the responsibility rate to deerease-
indicate:I that far greater skill and practice is needed to avoid causing an
accident. While this can be stated at a very general level, these is no data
to suggest what it is that is being learned, nor how .it is being learned.

It eeems to imply that in order to reduce these rates, greater.empYmeis nevise
to be plaed on the degree of uncertainty in the road /traffic situatioe an4 on
anticipatingthe altione of other road users. Two aspects er unskilled
driving performance appear to result in accidents - namely a pesitf.ve entitle
(irror) which causes an accident and a negative action Clack of anieipation -

. perceptual or inability to avert - motor skill) which transforms a°

Ili
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potentially hazardous situation into an accident. Generally, the aim in

driver education was to show learners the correct road procedures. There
is evidence that this is insufficient. It could pay more attention to anti-
cipation - a subject which lends itsellto classroom instruction. For
example, filmed sequences, slides or diagrams might be of use in showing
students the range of possible manoeuvres that a driver may *carry out when he
signals his intention to pull out by flashing his right indicator; Greater
awareness of the difficulties and needs of other Thad users could be emphasised,
particularly large vehicles and two-wheeled vehicles. Inother words, it
teems important to substitute classroom initruction 'for on the road experience
not Only for teaching procedures but also for helping them develop judgemental
and perceptual skills., -

O.

4.9 Conclusions

In attempting to assess the effect of dri;mer education on accident fre-
qaencies, much has been learned about the role of cognitive factors in safe.
driving. Driver education was usually observed to be significantly related 4.

to a reduction in accidents. However, an investigation into the nature of
this relationship showed that it was one of association pith a third variable,
namely experience and exposure'to risk, rather than a direct causal one.
Accidents were related to experience and exposure to risk which had been reduced
by driver education. However in so far as the individual driver's chance of.
being involved in an accident is dependent on'his experience, training,' by
reducing mileage, may for the A.TOUTI, se a whole reduce accidents in the short
term but it has not been shown to affect the individual's involvement in acci-
depts in the long term.

Thus while the cognitive factor appears to be important in safe driving,
this has been shown to be derived frost the practical activity of dalving
rather than from classroom instruction in the form given to the students in
this experiment. 'It would appear that little had been learned on the course
ttizt was instrumental. to safety, as reflected negatively in accident rates, as
opposed to success in achieving the driving test standard. In so far as the
cognitive factor has been shown to be important, it implies that in principle '

training ought to be capable of preparing a driver to drive safely.

Thisstudy has shown the critical importance of exposure to risk and driving
Experience for safety. There was little evidence to suggest that it was the
individual characteristics of the young person per se w s--responstirre----
for accident involvementA____25e4evIderrarlWild s strongly to the activity of

e-eentraints of the var/road/traffic system as being primarily
responsible for accidents.
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Table 4.8.1 Accident rates er 1000 miles - accordin to legal
asponsibilitz

Accident rate: Pre Control Full Sim Total

Boys .

less.than 50 blame .0143 .0128 .0128 .0029 .0132 p, 0.05

more than 50%blame . .0216 .0227 .0245 .0230 .0231 p>, 0.05

Girls 4
4 -

less than 50% blame .0116 10242 .0167 .0063 .0207 P> 9.05

more than 50% blame .0233 .0311'1 .0585 .0316 .0781 0, 0.05

14

p

Table 4.8.4 : Accident rates ,,er 6 months of driving experience - accorditx
to legal responsibility

Accident rate: Pre Control Full Sim Total

Boys
less than 50 blame

more than 50%-blame

.0095

.0144

.0031

.00621

.0077

.0132

.0060

.0077

.0064'.0086

.0124

.0022

.0076

.0137

.0018

,0088

.0078

.0133

.0043

.0078

p >0.05

0'0.05

p> 0.05

p> 0.05

.

Girls
less than 50% blame

more than 50% blame

12
.

_



I

T
A
B
L
E
 
4
.
6
.
2

A
C
C
I
D
E
N
T
 
I
N
V
O
L
V
E
M
E
N
T
 
R
A
T
E
 
P
E
R
 
5
0
0
0
 
M
I
L
E
 
R
A
N
G
E
 
(
N
*
T
'
L
E
G
A
L
L
Y
 
T
O
 
H
A
W

m
i
l
e
a
g
e

B
o
y
s

t
l
i
r
l
s

P
r
e

C
o
n

F
u
l
l
 
j
 
S
i
m

A
l
l

P
r
e

C
o
n

P
u
l
l

f
-
3
1
.
m

A
l
l

0
-
5
0
0
0

a
c
c
i
d
e
n
t
s

9
l
 
r

.
.
.
D

1
7

0
4
?

2
1
9

8
1

3
0

'

m
i
l
e
s

4
1
4
-

9
2
5

8
3
2

5
8

2
2
2
9

8
2

5
?
.
0

2
9
6

5
4

9
5
2

r
a
t
e

.
.
0
2
1
7

.
0
1
7
3

.
0
2
0
4

4
0
0
0
0

.
0
1
8
8

.
0
2
4
4

.
0
5
6
3

.
.
.
0
2
7
0

.
0
1
8
5

.
0
3
1
5

5
-
1
0
,
0
0
0

a
c
c
i
d
e
n
t
s

1
0

9
1
4

0
3
3

1
7

1
0

9
w
i
l
e
s

3
5
7

_
7
6
1

6
3
0

5
0

1
8
4
8

5
9

3
1
2

1
2
9

3
6

5
3
6

r
a
t
e

.
0
2
8
0
1
1
8

.
0
2
2
2

.
0
0
0
0

.
0
1
7
9

.
0
1
6
9

'
0
2
2
4

.
0
0
7
8

.
0
0
0
0

.
0
1
6
8

1
1
-
1
%
0
0
0

a
c
c
i
d
e
n
t
s
 
_

5
1
3

6
2

2
6

0
-
4

1
0

5
m
i
l
e
s

3
0
5

6
3
6

5
0
6

4
5
.

1
4
9
2

2
9

2
O
3

5
7

.
2
7

3
1
6

.
r
a
t
e

.
0
1
6
4

.
0
2
0
4

.
0
1
1
9

.
0
4
4
4

.
0
1
7
4

.
0
0
0
0

.
0
1
9
7

.
0
1
7
5

,
0
0
0
0

.
0
1
5
8

'
1
6
-
2
0
,
0
0
0

a
c
c
i
d
e
n
t
s

5
3

1
1

1
0
.

0
2

0
0

2

m
i
l
e
s

2
7
8

5
4
1

4
5
1

4
0

1
3
1
0

2
5

3
7

3
2

1
6

2
1
0

r
a
t
e

.
0
1
8
0

.
0
0
5
5

.
0
0
2
2

.
0
2
5
0

.
0
0
7
6

.
0
0
0
0

.
0
1
4
6

.
0
0
0
0

;
0
0
0
0

.
0
0
9
5

2
1
-
2
5
,
0
0
0

a
c
c
i
d
e
n
t
s

2
3
-

6
.

1
1
2

0
1

0
0

.
1

m
i
l
e
s

t
4
4

4
5
5

3
2
5

.
3
0

1
0
5
4

1
5

8
3

2
7
.

1
5

1
4
0
,

r
a
t
e

.
0
0
8
2

.
0
0
6
6

.
0
1
8
5

.
0
3
3
3

.
0
1
1
4

.
0
0
0
0

.
0
1
2
0

.
0
0
0
0

.
0
0
0
0

.
0
0
7
1

2
6
-
3
0
,
0
0
0

a
c
c
i
d
e
n
t
s

1
.
8

3
0

1
2
 
-

0
0

0
0

0

m
i
l
e
s

2
1
5

4
0
0

2
7
9

2
5

9
1
9

1
5

6
0

1
1

5
<
9
1

r
a
t
e

.
0
0
4
7

.
0
2
0
0

.
0
1
0
8

.
0
0
0
0

.
0
1
3
1

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

2
1
-
3
5
,
0
0
0

a
c
c
i
d
e
n
t
s

2
1

1
0

4
0

1
0

0
1

m
i
l
e
s

1
6
5

3
1
3

2
0
0

2
5

7
0
3

-

/

1
0

4
0

5
5

6
0

r
a
t
e

.
0
1
2
1

.
0
0
3
2

.
0
0
5
0

.
0
0
0
0
.

.
0
0
5
7

.
0
0
0
0

.
0
2
5
0
.
.
0
0
0
0

,
0
0
0
0

.
0
1
6
7

.
3
6
4
0
,
0
0
0

a
c
c
i
d
e
n
t
s

m
i
l
e
s

1
1
3
7

4

2
7
4

2

1
5
9

.

0

2
5
,

7

5
9
5

.

0

1
0

2
0

2
5

5

0 0
2

4
0

r
a
t
e

.
0
0
7
3

.
0
1
4
6

.
0
1
2
6

.
0
0
0
0

.
0
1
1
8

.
0
0
0
0

.
0
8
0
0

.
0
0
0
0

.
0
5
0
0

4
1
-
4
5
,
0
0
0

-

a
c
c
i
d
e
n
t
s

1
0

0
0

1
0

1
0

.
1

m
i
l
e
s

-

1
2
5

'

2
4
9

1
1
5

1
5

5
0
4

.
5

°
2
0

.
5

.

0
3
0

r
a
t
e

.
0
0
8
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
2
0

.
0
0
0
0

.
0
5
0
0
 
.
0
0
0
0

.
0
3
3
3

4
6
-
5
0
,
0
0
0

a
c
c
i
d
e
n
t
s

m
i
l
e
s

0 1
2
0

1
1
9
3

0

1
0
1

0

1
0

1

4
2
4

0 5

0
0

1
4

5
0

0

2
4

r
a
t
e

.
0
0
0
3

.
0
0
5
2

.
0
0
0
0

.
0
0
0
0

.
0
0
2
4

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

5
1
-
5
5
,
0
0
0

a
c
c
i
d
e
n
t
s

0
0

1
1

2
0

0

m
i
l
e
i

8
5

1
2
0

7
5

1
0

2
9
0

a
o

1
0

r
a
t
e

.
0
0
0
0

.
0
0
0
0

.
0
1
3
3

.
1
0
0
0

.
0
0
6
9

.
0
0
0
p

k
.
0
0
0
0

v
.

.

.
c
o
n
t
i
n
u
e
d

.

.
.

.



m
i
l
e
a
g
e

.
r
"
-
-
-
-

B
o
y
s
.

.

S
i
m

r
A
l
l

P
r
e

G
i
r
l
s

C
a
n

F
u
l
l

.

. f
 
S
i
m

.

.
A
l
l

P
r
e

o
n

F
n
l
l

.
.

5
6
-
6
0
,
0
0
0

a
c
c
i
d
e
n
t
s

1
1

0
0

2
0

0

m
i
l
e
s

7
5

1
1
5

7
0

5
2
6
5

1
0

l
o

r
a
t
e

.
.
0
1
3
3

.
0
0
8
7

.
0
0
0
0

.
0
0
0
0

.
0
0
7
5

.
0
0
0
0

.
0
0
0
0

6
1
-
6
5
,
0
0
0

a
c
c
i
d
e
n
t
s

;
0

1
0

0

m
i
l
e
s

5
0

8
0

5
5

-

5
2
0
0

r
a
t
e

.
0
0
0
0

.
0
1
2
5

.
0
0
0
0

.
0
0
0
0

.
0
0
5
0

6
6
-
7
0
,
0
0
0
 
,
.
.
.

a
c
c
i
d
e
n
t
s

0
1

0
0

1

m
i
l
e
s

5
0
,

7
2

4
9

5
1
7
6

r
a
t
e

°
.
0
0
0
0

.
0
1
3
9

.
0
0
0
0

.
0
0
0
0

.
0
0
5
7

7
1
-
7
5
,
0
0
0

a
c
c
i
d
e
n
t
s

0
0

0
0

m
i
l
e
s

3
9
.

5
5

3
5

1
2
0

T
a
t
e

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0
.

7
6
-
 
8
0
,
0
0
0

a
c
c
i
d
e
n
t
s

1
1

0
2
.

m
i
l
e
s

°
'
'

2
0

4
0

3
0

9
0

'
r
a
t
e

.
.
0
5
0
0

.
0
2
5
0

.
0
0
0
0

.
0
2
2
2

8
1
-
8
5
,
0
0
0

a
c
c
i
d
e
n
t
s

0
0

,
1
1
0

0
Ic

m
i
l
e
s

2
0

2
5

2
5

7
0

r
a
t
e

.
.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

8
6
-
9
0
,
0
0
0

a
c
c
i
d
e
n
t
s

0
0

0
0

.

m
i
l
e
s

1
5

2
5

2
5

6
5

.

r
a
t
e

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

,

9
1
-
9
5
,
p
0
0

a
c
c
i
d
e
n
t
s

0
0

0
0

m
i
l
e
s

1
5

0
2
5

6
0

r
a
t
e

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

-
A

9
6
-
1
0
0
4
0
0
0

a
c
c
i
d
e
n
t
s

0
1

0
1

&
tie

s
1
2

1
6

2
0

5
4
6

r
a
t
e

.
0
0
0
0

.
0
6
2
5

.
0
0
0
0

.
0
2
0
8

.
.
.
.
.
.
.
-
-
-
-



T
A
B
L
E
 
4
.
5
.
3

A
C
C
I
D
E
N
i
 
F
i
E
r
.
M
I
S
T
B
I
L
I
T
Y

R
A
T
E
S
 
F
E
R
 
5
0
0
0
 
N
I
L
E
:
'
.
 
(
L
E
G
A
L
L
Y
 
T
O
 
B
L
A
M
E
)

m
i
l
e
a
g
!

1

.
.
.
- B
o
y
s

-
-
-
-
.

.
_
.
.
.
.
_

G
i
r
l
b

J

F
e
s
:
-
s

C
o
:
;

F
u
l
l

r
i
m

A
l
l

-

.
-
 
F
r
o

C
o
 
n
.

F
u
l
l

;
.
l
i
m

A
l
l

Q
-
5
9
0
W

a
c
c
i
d
e
n
t
s

2
0

6
3

6
0

5
1
4
8

6
3
2

3
5

3
7
6

'
d
i
e
s

4
1
4

9
2
5

8
3
2

5
8

2
2
2
9

8
2

-
 
5
2
0

2
9
6

5
4

9
5
2

r
a
t
e

.
0
4
8
3
,

.
0
0
1
1

.
0
7
2
1

.
1
5

.
0
8
6
2

.
0
6
6
9

.

.
0
7
3
2

.
0
6
1
5

,
1
1
8
2

,
0
5
5
6

.
0
7
9
8

6
%
4
0
,
0
0
0

a
c
c
i
d
e
n
t
s

l
l

1
8

0
4
4

0
.

4
1

1
6

m
i
l
e
s

3
5
7
.

7
6
1

6
3
0

5
0

1
8
4
8

.
5
9

3
1
2

p
1
2
9

3
6

5
3
6

r
a
t
e

.
0
5
0
8

.
0
2
3
7

.
0
2
3
8

.
0
0
0
0

.
0
2
3
8

=
,
0
0
0
0

.
0
1
2
8

.
0
0
7
8

.
0
2
7
8

.
0
1
1
2

1
1
-
1
5
,
0
0
0

a
c
c
i
d
e
n
t
s

3
1
6

4
1
.

2
4

0
5

0
0

5
m
i
l
e
s

3
0
5

6
3
6

5
0
6

4
5

1
4
9
2

2
9

2
0
3

5
7

2
7

3
1
6

r
a
t
e

.
0
0
9
8

,
0
2
5
2

.
0
0
7
9

.
0
2
2
2

.
0
1
6
1

.
0
0
0
0

.
0
2
4
6

.
0
0
0
0

.
0
0
0
0

.
0
1
5
8

1
.
-
2
0
,
0
0
0

a
c
c
i
d
e
n
t
s

6
8

1
0

0
'
2
4

0
0

1
0

1
,

m
i
l
e
s

2
7
8

5
4
1

4
5
1

4
0

1
3
1
0

2
5

1
3
7

3
2

1
6

2
1
0

r
a
t
e

.
0
2
1
8

.
0
1
4
8

.
0
2
2
2

.
0
0
0
0

.
0
1
8
3

.
0
0
0
0

.
0
0
0
0

.
0
3
1
3
'

.
0
0
0
0

.
0
0
4
8

2
1
-
2
5
,
0
0
0

a
c
c
i
d
e
n
t
s

5
1

4
L

1
1

0
2

0
0
-

2
,

m
i
l
e
s

2
4
4

4
5
5

3
2
5

3
0

1
0
5
4

1
5

8
3

2
7

.
1
5

1
4
0

.

r
a
t
e

,
.
0
2
0
5

.
0
0
2
2

.
0
1
2
3

.
0
3
5
5

.
0
1
0
4

.
0
0
0
0

.
0
2
4
1

.
o
b
o
a

.
0
0
0
0

.
0
1
4
3

2
6
-
3
0
,
0
0
0

a
c
c
i
d
e
n
t
s

1
.

3
2

0
6

0
2

0
0

2
m
i
l
e
s

2
1
5

4
0
0

2
7
9

2
5

9
1
9

1
5

6
0

1
1

5
9
1

.
.

r
a
t
e

.
0
0
4
7

.
0
0
7
5

.
0
0
7
2

.
0
0
0
0

.
0
0
6
5

.
0
0
0
0

.
0
3
3
3

.
.
0
6
0
0

.
0
0
0
0

.
0
2
2
0

3
1
-
3
5
,
0
0
0

a
c
c
i
d
e
n
t
s
.

1
3

0
0

4
0

0
0
.

1
1

m
i
l
e
s

1
6
5

3
1
3

/
2
0
0

2
5

7
0
3

1
0

4
0

5
5

6
0

r
a
t
e

.
.
0
0
6
1

.
0
0
9
6

.
0
0
0
0

.
0
0
0
0

.
0
0
5
7

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
2
0
0

.
0
1
6
7

3
6
-
4
0
,
0
0
0

'
a
c
c
i
d
e
n
t
S

3
3

0
1

7
,

0
0

0
0

0
m
i
l
e
s

1
3
7

2
7
4

1
5
9

2
5

5
9
5

1
0

1
5

.
5

0
4
0

r
a
t
e

.
0
2
1
9

4
1
1
0
9

.
0
0
0
0

.
0
4
0
0

.
0
1
1
8

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

,
0
0
0
0

4
1
-
4
5
,
0
0
0

a
c
c
i
d
e
n
t
s

-
0

.
3

0
0

5
Q

0
0

0
m
i
l
e
s

1
2
5

2
4
9

1
1
5

1
5
-

5
0
4

5
2
0

5
0

3
0

r
a
t
e

.
.
0
0
0
0

.
0
1
2
0

.
0
0
0
0

.
0
0
0
0

.
0
0
6
0

.
0
0
0
0

.
0
0
0
0

4
0
0
0

.
0
0
0
0

4
6
-
5
0
,
0
0
0

a
c
c
i
d
e
n
t
s

2
0

2
0

4
0

0
0

0
'
.
m
i
l
e
s

1
2
0

1
9
3

1
0
1

1
0

4
2
4

5
1
4

5
0
.

2
4

r
a
t
e

.
0
1
6
7

.
0
0
0
0

.
0
1
9
8

.
0
0
0
0

,
0
0
9
4

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

,
,
.
0
0
0
0
"

5
1
-
5
5
,
0
0
0

a
c
c
i
d
e
n
t
s

.
0

a
.
o

0
0

0
0

m
i
l
e
s

8
5

1
2
0

7
5

1
0

2
9
9

1
0

1
0

r
a
t
e

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

c
o
n
t
i
n
u
e
d



m
i
l
e
a
g
e

/
B
o
y
s

L

.

G
i
r
l
s

P
r
e

-
C
o
n

l
u
l
l

S
i
m

A
l
l

P
r
e

C
o
n

F
u
l
l

S
i
m

A
l
l

.

5
6
-
6
0
,
0
0
0

6
1
-
6
5
,
0
0
0

6
6
-
7
0
,
0
0
0

7
1
1
5
4
0
0
0

7
6
-
8
p
,
0
0
0

8
1
-
8
5
,
0
0
0

8
6
-
 
9
0
,
0
0
0
.

9
1
-
9
5
,
0
0
0

9
6
-
9
9
,
0
0
0

a
c
c
i
d
e
n
t
s

m
i
l
e
s

r
a
t
e

/

a
c
c
i
c
l
e
n
t
s

m
i
l
d
i

,,r
at

e
/
/
a
c
c
i
d
e
n
t
s

'
m
i
l
e
s

r
a
t
e

a
c
c
i
d
e
n
t
s

m
i
l
e
s

r
a
t
e

a
c
c
i
d
e
n
t
s

m
i
l
e
s

T
a
t
e
.
.

a
c
c
i
d
e
n
t
s

m
i
l
e
s

r
a
t
e

a
c
c
i
d
e
n
t
s

m
i
l
e
s

,
r
a
t
e

a
c
c
i
d
e
n
t
s

m
i
l
e
s

T
a
t
e

a
c
c
i
d
e
n
t
s

m
i
l
e
s

r
a
t
e

,
,
,
,
.
(

-

'

,

j t
i

.

2

7
5

,
0
2
6
7
1

5
0

.0
20

0
1 0

.
0
2
0
0
1

3
0

.
0
3
3
5
1

2
0

.
0
5
0
0

'
0

2
0

.
0
0
0
0 0
'

1
5

.
0
0
0
0
0

1
5

.
0
0
0
0

-
0

1
2

.
0
0
0
0

0

1
1
5

.
0
0
0
0 0

8
0

.
0
0
0
0 0

7
2

.
0
0
0
0

1 5
5

.
0
1
8
2 0

4
0
 
,

.
0
0
0
0

0 2
5

.
0
0
0
0
0

2
5

.
0
0
0
0
0

2
0

,
0
0
0
0

'
0

1
6

'

,
0
0
0
0

0

7
0

,
0
0
0
0

0

5
5

.
0
0
0
0

0

4
9

.
0
0
0
0
0

3
5

.
0
0
0
0
0

3
0

.
0
0
0
0

'

0

2
5

.
0
0
0
0 0

2
5

.
0
0
0
0

0

2
5

.
0
0
0
0

"
1
2
0

.
0
5
0
0

0 5
,

,
0
0
0
0

0 5

-
,
0
0
0
0

0
"

5 0

-
)

.

.
,

2

2
6
5

4
0
7
5
1

2
0
0

.
0
0
5
0

1

1
7
6

.
0
0
7
6

2

1
2
0

.
0
1
6
7

1

9
0

.
0
1
1
1

0

7
0

.
0
0
0
0
6 6
5

.
0
0
0
0 0

6
0

.
0
0
0
0

1

4
8

.
0
2
0
8

.

.

0

1
0

,
0
0
0
0 . -

.

.

_
.

.

-

i
t

,

0
1
0

.
0
0
0
0 .

.

4



T
A
B
L
E
 
4
.
8
.
5

,
A
C
C
I
D
E
N
T
 
I
N
F
O
L
V
F
Y
I
E
U

I
'
M
 
6
 
n
e
1
N
v
4
.
8
 
O
F
 
D
U
T
I
N
G
 
F
I
X
T
F
R
I
E
N
C
F
,
 
(
N
O
T
 
T
O
 
B
I
A
M
F
)

.
t
i

m
o
n
t
h
s
 
o
f
 
d
r
i
v
i
n
g
 
e
x
p
e
r
i
e
n
c
e

-
F
l
r
e

B
o
y
s

g
i
r
l
s

C
o
n

F
u
l
 
ll

S
i
m

A
l
l

P
r
e

C
o
n

F
u
l
l

S
i
m

A
l
l

0
-
6

a
c
c
i
d
e
n
t
s

8
1
4

6
.
2

3
0

1
1
4

2
1

'

1
8

m
o
n
t
h
s

5
5
9

1
4
4
0

1
2
6
7

8
4

3
3
5
0

-
1
4
4

9
5
7

8
2
1

3
0

1
9
5
2

r
a
t
e

,
0
1
4
3

.
0
0
9
7

.
0
0
4
7

.
0
2
3
8

.
0
0
9
0

.
.
0
0
6
9

.
0
1
4
6

.
0
0
2
4

.
0
3
3
3

.
0
0
9
2

7
-
1
2

a
c
c
i
d
e
n
t
s

,
_

1
0

1
1

1
4

1
3
6

1
4

"

3
0

8

m
o
n
t
h
s

5
3
2

1
3
7
9

1
2
3
1

8
4

3
2
2
6

1
3
0

9
4
3

7
8
5

8
5

1
9
4
3

r
a
t
e

.
0
1
8
8

.
0
0
8
0

.
0
1
1
4

.
0
1
1
9

.
0
1
1
2

.
0
0
7
7

.
Q
0
4
2

.
0
0
3
8

.
0
0
0
0

.
0
0
4
1

1
3
-
1
8

a
c
c
i
d
e
n
t
s

7
7

1
4

0
2
8
-

0
6

1
0

7

'
4
)

m
o
n
t
h
s

5
0
8

1
2
4
9

1
2
0
4

8
2

3
0
4
3

1
2

8
9
4

7
2
5

8
4

1
8
2
6

r
a
t
e

.
.
0
1
3
8

.
0
0
5
6

.
0
1
1
6

.
0
0
0
0

.
0
0
9
2

.
0
0
0
0

,
0
0
6
7

.
0
0
1
4

.
0
0
0
0

.
0
0
3
8

1
9
-
2
4

a
c
c
i
d
e
n
t
s

1
9

2
0

1
2

0
3

2
0

5
m
o
n
t
h
s

4
8
7

1
1
4
9

1
1
4
9

7
8

2
8
4
3

1
1
8

8
1
2

6
9
1

8
3

1
7
0
4

r
a
t
e
 
I

.
0
0
2
1

.
0
0
7
8

.
0
0
1
7

.
0
0
0
0

'
.
0
0
4
2

.
0
0
0
0

.
0
0
3
7

.
0
0
2
9

.
0
0
0
0

.
0
0
3
2

2
5
-
3
0

a
c
c
i
d
e
n
t
s

3
7

4
1

1
5

0
3

2
0

5

m
o
n
t
h
M

4
5
0

1
0
3
9

1
1
1
3

7
7

2
6
7
9

1
1
4

7
1
6

6
4
8

7
5

1
5
5
3

r
a
t
e
 
1

.
0
0
6
7

.
0
0
6
7

.
0
0
3
6

,
0
1
3
0

.
0
0
5
6

.
0
0
0
0

.
0
0
4
2

.
0
0
3
1

.
0
0
0
0

.
0
0
3
2

3
1
-
3
6

>
 
a
c
c
i
d
e
n
t
s

1
.

3
6

0
1
0

0
1

0
0

1
.

m
o
n
t
h
'
s

r
a
t
e

4

3
5
5

.
0
0
2
8

8
7
2

0
0
3
i

1
0
0
6

:
0
0
6
0

6
7
'

.
0
0
0
0

2
3
0
0

.
0
0
4
3

1
0
0

.
0
0
0
0

5
3
0

.
0
0
1
9

5
6
4

'
.
0
0
0
0

6
7

.
0
0
0
0

1
2
6
1

.
0
0
0
8

3
7
-
4
2

a
c
c
i
d
e
n
t
s

.
5

7
4

1
1
7

1
-

1
0

.
0

2

m
o
n
t
h
s

3
8
5

1
.
0
1
5
0

6
8
9

6
0
1

6
5

1
7
4
0

8
9

'

3
8
4

3
6
4

4
3

8
8
0

ra
te

1
'
.
0
1
0
2

.
0
0
6
7

.
0
1
5
4
.

.
0
0
9
8

.
0
1
1
2

.
0
0
2
6

.
0
0
0
0

.
0
0
0
0

.
0
0
2
3

4
3
-
4
8

a
c
c
i
d
e
n
t
s

'
.
1

4
'

4
1

0
9

0
2

0
0

2

'

m
o
n
t
h
s

3
2

4
9
9

2
2
4

3
6

1
0
9
1

7
2

3
0
2

1
4
3

3
3

5
5
0

r
a
t
e

0
1
2
0

.
0
0
8
0

.
0
0
4
5

.
0
0
0
0

.
0
0
8
2

'

.
0
0
0
0

.
0
0
6
6

.
0
0
0
0

.
0
0
0
0

.
0
0
3
6

4
9
-
5
4

a
c
c
i
d
e
n
t
s

0
2

0
0

-
2

.
0

1
.

0
,
'

0
1

.

m
o
n
t
h
s

0
6

2
9
0

b
 
2
3

1
1

5
3
0

4
7

1
8
2

6
.
6

2
4
1

r
a
t
e

9
0
0
0

.
0
0
6
9

.
0
0
0
0

.
0
0
0
0
-

.
0
0
3
8

.
0
0
0
0

.
0
0
5
5
-
.
m
o
o

.
0
0
0
0

.
0
0
4
1

5
5
 
-
6
0

a
c
c
i
d
e
n
t
s

1
1

2
0

0
0

'

.
m
o
n
t
h
s

9
5

1
6
7

2
6
2

2
1

5
Q

7
1

r
a
t
e

0
1
0
5

.
0
0
6
0

"
.
0
0
0

.
0
0
0
0

.
0
0
0
0

.
o
0
0
0

6
1
-
6
6

a
c
c
i
d
e
n
t
s

0
3

3
0

0
0

m
o
n
t
h
s

.
5
8

9
4
*

1
9

1
2
0

r
a
t
e
.

.
0
0
0
0

.
0
0
0
0

.
0
5
1
7

.
0
3
1
9

.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

6
7
-
7
2

a
c
c
i
d
e
n
t
s

0
0

0
m
o
n
t
h
s

4
,

3
1

4
0

r
a
t
e

1
.
0
0
0
0

.
0
0
0
0

.
0
0
0
0

I

7
3
-
7
8

'

a
c
c
i
d
e
n
t
s

0
0

m
o
n
t
h
s

6
6

r
a
t
e

'
.
0
0
0
0

.
0
0
0
0

t



-
/

T
A
B
L
E
 
4
.
3
,
1
-

.
.

4
4

.
.

A
C
C
i
D
F
.
I
I
T

r
E
a
 
6
 
M
O
N
T
H
S
 
(
P
 
D
R
I
V
I
N
G
:
E
X
P
E
R
I
E
N
C
E

E
M
I
L
Y
 
T
O
 
B
L
A
M
E
r

m
o
n
t
h
s
 
3
f
 
d
l
l
.
v
i
n
n
 
e
x
p
e
r
i
e
n
3
c

B
o

s
.

G
i
r
l
s

F
p
s

C
o
n

F
u
l
l

S
i
m

A
l
l

P
r
e

C
o
n

F
u
l
l

S
i
m

A
l
l

0
-
6

a
c
c
i
d
e
n
t
s

m
o
n
t
h
s
 
-
1

r
a
t
e

/
7
-
1
2

a
c
c
i
d
e
n
t
?

m
o
n
t
h
s

r
a
t
e

1
3
-
1
8

l
c
c
i
d
e
n
t
s

m
o
n
t
h
s

r
a
t
e
.

1
9
-
2
4
'

a
c
c
i
d
e
n
t
s

m
o
n
t
h
s

'

r
a
t
e
.

a
c
c
i
d
e
n
t
s

m
o
n
t
h
s

.
r
a
t
e

.

3
1
-
3
6

a
c
c
i
d
e
n
t
s

m
o
n
t
h
s

r
a
t
e

3
7
-
4
2

a
c
c
i
d
e
n
t
s

.
m
o
n
t
f
i
s
.

r
a
t
e

4
3
-
4
8

a
c
c
i
d
e
n
t
s

-
 
m
o
n
t
h
s

r
a
t
e

4
9
-
5
4

a
c
c
i
d
e
n
t
s
.

m
o
n
t
h
s

.
r
a
t
e

5
5
-
6
9

a
c
c
i
d
e
n
t
s

,
m
o
n
t
h
s

r
a
t
e
,

.

6
1
-
6
6

a
c
c
i
d
e
n
t
s

w
r
i
t
h
e

r
a
y

'

,
-
7
.
.
7
4
,
.
.

'
a
o
o
i
d
e
n
t
s

m
o
n
h
2
 
!
'

.

.
r
a
t
e

.

7
 
"

"
-
7
8

a
s
c
i
d
A
n
t
s

m
o
n
t
h
s

'

r
'
a
t
s
.

1
. ' 1

m

.

'
'
)

0
.

.

-

.

.

.

.

1
4

5
5
9

.
0
2
5
0

1
2

5
3
2

.
0
2
2
6

.
.
5
 
'

5
0
8

.
0
0
9
8

.
 
6

4
8
7

.
0
1
2
3

4

4
5
0

.
0
0
8
9

8

3
5
5

.
0
2
2
5

.
.
.
.
3

3
8
5

.
0
0
7
8

'
4

3
3
2

.
0
1
2
0

1
2
0
6

.
0
0
4
9

2

9
5
.

r

.
0
2
1
1

0

3
6

.
0
0
0
0

0 9
.
4
0
0
0

5
0

1
4
4
0
 
°

.
0
3
4
7

2
0

1
3
7
9
1

.
0
1
4
5

9

1
2
4
9

.
0
0
7
2

1
3

1
1
4
9

.
0
1
1
3

1
0

1
0
3
9

1
.
0
0
9
6

6

4
7
2

.
0
0
6
9

8

6
8
9

.
0
1
1
6

0
'

4
9
2
0

.
0
0
0
0

1

2
9
0

.
0
0
3
4

2

1
6
7

.
0
1
2
0

0 5
8

.
0
0
0
d

0 3
1

.
0
0
0
0

J
W . c

,0
00

J

2
6

1
2
6
7

.
0
2
0
5

.
'
1
7

1
2
3
1

.
0
1
3
8

1
6
-

1
2
0
4

.

.
0
1
3
3

'
1
4

1
1
4
9

.
1
2
2 1
4

1
1
1
3

.
1
2
6

-
.

8

1
0
0
6

.
0
0
8
0 3

-
6
0
1
,

.
0
0
5
0
h
,

,
0

.
2
2
4

.
0
0
0
0 Q

2
3

.
0
0
p
o

.

, .

.

'
2

8
4

.
0
2
,
8

.
1 8
4

.
0
1
1
9
0

8
2

.
0
0
0
0

1 7
8

.
0
1
2
8

'
1
9
*

7
7

.
0
1
2
8

1

-
6
7

.
0
1
4
9

2

6
5

.
1
0

.
0
3
0
8
0

3
6

.
0
0
0
0

0

1
1
.

.
0
0
0
0

9
2

3
3
5
0

.
0
2
7
5

5
0

3
2
2
6

,
0
1
5
5
'

3
f
}

3
0
4
3

.
0
0
9
9

3
4

2
8
4
3

.
0
1
2
0

2
9

2
6
7
9

.
 
.
0
1
0
8

2
3

2
'
3
0
0

.
0
1
0
0

1
6

1
7
4
0

'
 
*
.
0
0
9
2

4
'

1
1
1
)
9
1

.
0
0
3
7

.

2

5
3
0

.
0
0
3
8
4

2
6
2

1
0
1
5
3

0 9
4

.
.
0
0
0
0
0

4
 
4
0

.
0
0
0
0

0

.
0
0
0
0

-

r

5
1
4
4

.
0
8
4
7

1
4

1
3
0

4
0
0
7
7

0

1
2
3
'

,
o
p
o
o

0

1
1
8

.
0
0
0
0

0

1
1
4

.
0
0
0
0

Q
1
0
0

,
0
0
0
0

0

8
9

.
0
0
0
0 4 72

.
 
0
0
0

0

4
7

_

.
.
0
0
0
0

0

.
.
2
1

.
0
0
0
0

0

1
9

.
0
0
0
0

,

1
6

9
5
7

0
1
6
7 6

9
4
3

.
0
0
6
4

'
1
4

8
9
4

1
'
0
1
5
7

P
8
1
2

.
0
0
0
0

2

7
1
6

.
0
0
2
3 4

5
3
0

.
0
0
7
5

.
0

3
8
4

.
0
0
0
0

2

3
0
2

.
0
0
5 1

1
8
2

.
0
0
5
5

0

5
0
-

.
0
0
0
0

0
 
.

1

,
0
0
0
0

1
7

8
2
1

.
0
2
0
7 8

7
8
5

.
0
1
0
2 6

7
2
5

.
0
(
1
8
3 0

6
9
1

.
0
0
0
0

'
 
.
1

.
 
6
4
8
-

.
0
0
1
5 2

5
6
4

.
0
0
3
5 1

3
6
4

.
0
0
2
7

'
0

.
1
4
3

.
0
0
0
0 0 6

.
0
0
0
0

2 3
0

.
0
0
6
7

1

8
5

.
0
1
1
8

0

.
8
4

.
o
b
o
o

1

8
3

.
0
1
2
0

1

7
5

.
0
1
3
3 0
'

6
7

.
0
0
0
0

0

4
3

.
0
0
0
0

0

.
3
3

.
0
0
0
0

0 6

.
0
0
0
0

'
1
.
0
2
0
5

.
.
0
1
.
1
0

4
0

1
9
5
2

1
6

1
9
4
5

.

.
0
0
8
2

2
0

1
8
2
6 1

1
7
0
4

.
0
0
0
6 4

1
5
5
3

.
0
0
2
6 6

1
2
6
1

.
0
0
4
8 1

8
8
0

.
0
0
1
1 2

-

5
5
0

.
0
0
3
6

-
1
.
.
.

2
4
1

.
0
0
4
1 0
7
1

.
0
0
0
0 0

2
0

,
0
0
0
0 $

..



A
O
C
:
L
P
:
N
T
 
i
N
V
O
L
v
P
m
E
4
7
,
1

F
I
R
T
V
R
I
%

o
 
M
O
N
T
H
S

('1
'
A
;
7
4
E
 
A
F
T
E
P
.
1
7
T
0
 
E
l
i
T
H
4
"
;
A
l
.
(
5
-
1
7
1
.
E
1
M
Y

B
U
M
P
)

P
r
e

e
b
n

B
oy

s
1
.
1
t
r
l
s

F
a
l
l

Si
m

A
ll

Pr
o

C
on

A
l
i

0-
6

a
c
c
i
d
e
n
t
s

-
 
2

2
2

0
d
r
i
v
e
r
s

.
1
3

2
5

'

4
9

5
r
a
t
e

.
1
5
3
8

,
0
8
0
0

.
0
4
0
8

.
0
0
0
0

7
-
1
2

a
c
c
i
d
e
n
t
s

4
-

7
6

.
0

d
r
i
v
e
r
s

4
2

'
1
0
4

'
1
5
4

1
0

r
a
t
e

A
.
0
9
5
2

.
0
6
7
3

.
0
3
9
0

.
0
0
0
0

1
3
-
1
8

a
c
c
i
d
e
n
t
s

6
7

10
0

d
r
i
v
e
r
s

.
.
6
1
'

1
3
9

'

1
7
7

1
1

3
8
8

.
r
a
t
e

-
,

.
1
3
1
1

,
0
5
0
3

.
0
5
6
5

.
0
0
0
0

.
0
4
4

1
,
9
-
2
4

a
c
c
i
d
e
n
i
h

2
-

7
1
0

0
1
9

d
r
i
v
e
r
s

P
 
6
6

1
6
2

r
a
t
e

.

1
8
7

1
3
 
.

4
2
8

.
0
3
0
3

.
:
1
0
4
3
2
'

A
D
5
5
5

.
0
0
0
0

.
.
0
4
4
4

2
5
-
3
0

a
c
c
i
e
l
p
i
t
s

.
5
-

_
4.

9
v
.

9
0
,

6
.
e

1
2
1

.
:
1
4
r
i
4
e
r
s

0
.

1
8
1

1
9
2

1
3

.
4
5
5

r
a
t
e

.

.
4

.
0
4
2
5

.
0
4
9
7

.
0
3
1
3

.
0
7
6
9

,
.
0
4
6
2

N
.
-
3
6
4

T
,

f.
..

'
d
r
i
v
e
r
s

.

2
5

4
2

1
3

'
7
5

2
0
1
1
.

2
0
0

1
,
 
1
4

4
9
0

r
r
a
t
e

o
.
0
2
6
7

.
0
2
4
9

.
0
2
0
0

:
1
4
2
9

.
0
2
6
5

3
7
-
e

ac
ci

de
nt

s
5

6
6

2
1
9

.
.
.
e

7
8

,
2
1
5
'

1
9
7

1
4

5
0
4

d
r
i
v
e
r
s

f
.
:
,
.
.
_

.
,

.
.
:
 
,

:
.

4
r
a
t
e

.
.
0
6
4
1
 
;
1
,
0
2
7
9

.
0
a
0
5

.
1
4
2
9
 
0
3
7
7

8
a
c
c
i
d
e
n
t
s

4
^
7

"
.

'

...
1.

t,'
,-

`
-
-
-
 
,
 
5
 
-

o
1
9

..
41

47
.

.

'

1
4
'

d
r
i
v
e
r
s

8
2
T

,
4
4
1

r
a
t
e
,

%
'
7
0
4
.
8
8
\
.

.
0
3
4
0

-
 
.
8
0
0
0

.
0
4
3
1

4
9
r
5
4

a
c
c
i
d
e
n
t
s

4
'
 
'
'
'
'
(

6
'
e

...
..,

2,
i

'
0

12

"
r
a
t
e

-

.
8
0

.
 
1
5
6
"
.
 
:
'

8
7

.
8

'
3
3
1
'
.

'
'
-
s
a
t
e

.
0
5
0
0
 
'
.
6
3
8
5

'
.
0
0
0
'

.
o
b
o
o

:
0
3
6
3

5
5
-
6
0

a
c
c
i
d
e
n
t
s

'
1

4
'
 
4
.
.
-

_
0

0.
 ..

5
dr

iv
er

s
7
8
 
'
1
0
2
.
1
0
-
:
_
.
,
.
.
.
.

2
'
2
1
3

,
.

r
a
t
e

.
0
1
2
8

0
3
6
e
-
 
,
0
9
0
0

.
0
0
0
0

\
,

.
,
0
2
3
5

/
 
7

w

6

9
2

,
0
'
5
2

1
7

'
1
0

.
0
5
4
8

A
4

:

o
ft 0

0
3

0
-

4
00

05
.7

 ,5
00

.
1

6
6

?
-
 
5
6

.
1
6
6
7

.
1
0
7
1

1
4

1
0

9
4

04
26

'
0

3
1
1

1
1
6

.
0
0
0
0

,
0
2
5
9

0
3

16
13

3
.
0
0
0
0

.
0
2
2
6

O
4

1
6

1
4
3

.
0
0
0
0

.
0
2
8
0

0
7

.

1
7

1
4
3

.
0
0
0
0
:

.
0
4
9
0

0
'

1
2
1
-

1
2
6

.
0
0
0
0

.
0
0
7
9

'

O
3
-

2
2

9
4
-

.
0
0
0
0

.
0
3
1
9

O
0

.
2
2

7
8
'
.

.
.
0
0
0
0

.
0
0
0
0

0

.0
00

0' 0 60
.
0
0
0
0 3

9
7

.0
30

9
'7

0
3_

10
5

.
0
0
9
5
'
2

1
1

.
0
1
7
7 2

1
1
7
'

.
0
1
7
1 0

1
2
6
0
.

.
0
0
0
0
- 2

1
0
9

.
0
1
8
3

.
4

0
-
'
 
6
4

.
0
0
0
0 0
2
0

°
.
0
0
0
0

c
o
n
t
i
n
u
e
d
. .

0 0

0
0
0
0

,

O
'

7

.
o
b
t
l
o

-1
1

.0
00

0 0

1
3

,
0
0
0
0

1
4

.
0
7
1
4

O

.0
00

0
0

1
3
.

.
0
0
0
0
.

0
4

1
3

.
0
0
0
0

o

1
1

.
0
0
0
0

0

A
o
o
5
o

3

2
4

.
1
2
5
0
.

7
'

1
2
9

.
0
5
0
3

,
8

2
1
2
 
*

.
0
3
7
7
4
'

2
4
5

.
0
1
6
3

6

'
.
2
7
6

.
0
2
1
7
-

6
.
,

2
9
0

.
 
.
0
2
0
7

7
'

2
9
9

.
0
2
3
4

3

2
6
9

.
0
1
1
2
3

.
1
9
1

.
0
1
5
7

0

1
2
5

.
0
0
0
0



dP
..

-

Ito
1.

'
...

B
oy's

...:
-

G
irls-

..

.,Pre,
..

Full
S*Ion

A
ll

Pre;.-.m
_

1
1

.05
6

07

.
0
0
0
0

so.
,
 
4

.
0
0
0
0

0
.

1
.
0
0
0
0

-
p
.
.
.

C
on

i

142
.1(238.

0
:
 
1
0

-
 
.
0
0
0
0
'

. 00,.
.
0
0
0
0
,

00
.
0
0
0
0

Pull

*-.
01

.000000
,

.
0
0
0
o

.
.

_
-

0
-,,r

0
.
0
0
0
0

,
00

.
0
0
0
0

Sim0 ",
*0

.0000 -
.00

:
0
0
0
0

040
.

.
0
0
0
0

00
.
0
0
0
0

A
l
l2

,

61
.0828+

D
-

17
.
0
0
0
0

04
.
0
6
0
0

O
.

1
.
0
0
0
0

6
1
-
6
6

0-72
I

e
.

'

7
3
-
7
8

.
.

7
9
7
4
4

,

acoident,?
drivero
rats

t, -
accident3
drivers
rate
accidents
dri.vers
rate
accidents
drivers
rate

.
-

,
.

-

'

1

,

1
'

50
.
0
2
0
0

121
"

.0476
'

06

..0000
01

.
0
0
0
0

5

58
.
0
8
6
20

P.0

.0000
*- 0

10
.000003.
.
0
0
0
0

0
'

2
.
0
0
0
0

02
.0000

*01
.0

0,'
0 ii

,
0
0
0
0

0Q

.
0
;
0
0

0 .
.0000

00

.0000
0,

'
. p-

.
0
0
6
0

.6
.110
.
0
5
4
5

14
3

.02330 .'
1
7

.0000
'0- 4

.
o
t
l
o
o

....
'

,
,

t
,

-
-
-
N
\



.
.

T
A
B
L
E
 
'
4
.
.
8
.
8

A
C
C
I
D
E
N
T
 
R
E
S
P
O
N
S
I
B
I
L
I
T
Y
 
r
u
t
 
D
R
I
V
E
R
 
P
E
R
 
6
 
.
M
O
N
T
i
l
t
i
 
O
F
 
A
G
E
 
A
F
T
E
R

17
T

H
.
B
T
R
T
B
D
A
Y
 
(
L
E
G
A
L
L
Y
 
T
o
.
 
R
u
m
)

0
-
6

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

r
a
t
e

7
-
1
2

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

r
a
t
e

1
3
-
1
8

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

r
a
t
e

1
9
-
2
4

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

r
a
t
e

2
5
-
3
0

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

O
r
a
t
e

3
1
-
3
6

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

r
a
t
e

3
7
-
4
2

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

-
r
a
t
e

4
3
-
4
8

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s
'

r
a
t
e
 
.

4
9
-
5
4

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

r
a
t
e

'

5
5
-
6
0

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

r
a
t
e

6
1
-
6
6

a
c
c
i
O
n
t
s

d
r
i
v
e
r
s

r
a
t
e

6
7
-
7
2

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

r
a
t
e

7
3
-
7
8

a
c
c
i
d
e
n
t
s

d
r
i
v
e
r
s

r
a
t
 
s
*

7
9
-
8
4

a
c
c
i
d
e
n
t
s

B
o
y
s

G
i
r
l
s

C
o
n
'

F
u
l
l

S
i
m

A
l
l

P
r
o

i
.

2
0

1
3

2
5

.
5
3
8
5

4
0
0
0

7
1
8

4
2

1
0
4

.
1
6
6
7

.
1
7
3
1

5
1
1

'

6
1

1
3
9

.

4
1
8
2
0

.
0
7
9
1

6
'

1
2

6
6
.

1
6
2

.
0
9
0
9

.
0
7
4
1

7
1
4

6
9

1
8
1

7
5

1
1
4

!
7
1
5
:
:

2
0
1

.
0
5
3
3

2
0

4
1
4

7
8

2
1
5

.
0
5
1
3

.
0
6
5
1

4
1
2

8
2

1
9
8

.
0
4
8
8

.
0
6
0
6

4
-

2

8
0

1
5
6

8
7

.
0
5
0
0

.
0
0
3
2

.
0
2
3
0

'
4

4
7
8

1
1
0

2
3

.
0
5
1
3

.
0
3
6
W

.
0
0
0
0

3
'
1

o

5
0

'
5
8

.
2
4
4

.
0
6
0
0

.
0
1
7
2

.
0
0
0
0

2
0

0
2
1

2
0

.
2

.
,
0
9
5
2

:
0
0
0
0

.
0
0
0
0

2
0
'

0

6
1
0

1

.
3
3
3
3

.
0
m
o

.
0
0
0
0

0
o

o

d
r
i
v
e
r
s
,

.
1

_

1
2

4
9

.
2
4
4
9

1
4

1
5
4

.
0
9
0
9

1
2

1
7
7

,
0
6
7
8

1
2

1
8
7

.
0
6
4
2

1
6

1
9
2

.
0
8
3
3

1
8

2
0
0

.
0
9
0
0 5

19
7

.
0
2
5
4

7

1
4
7

'
4
4
7
6
2

'
0 5

.
0
0
0
0

1

1
0

.
1
0
0
0

0
1
1

.
0
0
0
0

2

1
3

.
1
5
3
8

1

1
8

.
0
7
6
9

0

1
4

4
0
0
0
2

1
4

.
1
4
2
9

2

1
4

.
1
4
2
9 0
. 8

.0
00

0
0 2

.
0
0
0
0
0 0
,

.
0
0
0
0
0 0
-

.
0
0
0
0

0
,
0

.
0
0
0
0

0

39 92
.
0
2
3
9

4
0

3
1
0

.
1
2
9
0

2
8

3
8
8

.
0
7
2
2

3
2

4
2
8

.
0
7
4
8

3
8

4
5
5

.
0
8
3
5

3
3

'
2
5

4
9
0

.
0
6
7
3

5
0
4

.
0
4
9
6

2
5

4
4
1

.
0
5
6
7

8

3
3
1

.
0
2
4
2

8
2
1
3

.
0
3
7
6

4
1
1
0

.
0
3
6
4

2

4
3

.
0
4
6
5

2

>
1
4
7
6

0 4

0 0
.
0
0
0
0

6

.
1
6
6
7

1

1
0

.
1
0
0
0

1
1

,
0
0
0
0 a

1
6

,
0
0
0
0
I

0
.

1
6

.
0
0
0
0 0

1
7

.
0
0
0
0 2

2
1

.
0
9
5
2

'
 
0

2
2

.
0
0
0
0

0

2
2
c

,
0
0
0
0

0

1
8

:
4
0
0
0
0

-
7

.
0
0
0
0

2 4

.
5
m
o
0 1

&
M
O

C
o
n

F
u
l
l

'
'

1
6

1

.
4
0
0
 
A
5

.
0
P
3
0
0

3
1
0

°
0

5
6

6
o

7
'

.
0
5
3
6
 
.
1
6
6
7
 
.
0
0
0

.
3

6
.(

11
.

19
,(

92
19

8
6

0
1
1
6

1
0
5

1
3

1
9
0
1
7
1

.
0
0
0
0

1
3
3

1
1
3

1
4

.
0
3
7
6
 
.
0
0
0
o
 
.
0
0
0
0

-
7

2
1
.

'

1
4
3

1
1
7

1
4

.
,
0
4
9
0
 
.
0
1
7
1
 
.
0
7
1
4

4
3

'
0

1
4
3

1
2
6

1
3
-

.
0
2
8
0
 
.
0
2
3
8
 
.
0
0
0
0

.
5

.
1

1
1
2
6

1
0
9

1
3

.
0
3
9
7
 
.
0
0
9
2
 
.
0
7
6
9

4
0

0

9
4

6
4

1
1

.
0
4
2
6
 
.
0
0
0
0
.
0
0
0
0

4
0

0

A
1
3

.
2
0
g
o
o

1
o

4
2

1
1
2
,

.
0
2
3
8
 
.
0
0
0
0
 
:
0
0
0

o
.
0

0

1
0
,

0
'
0

.
0
0
0
0
 
.
0
0
0
0
 
.
0
0
0
0

O
0

0
'

O
0
,

0

,
0
0
0
0
 
.
0
0
0
0
 
.
0
0
0
0

-
0

0
0

O
0
-

0
m
o
o
 
-
m
o
o
 
.
0
0
0
0

A
l
l 8 2
4

.
3
3
3
3

1
4

1
2
9
,

.
1
0
8
5

1
2

2
1
2

.
0
5
6
6

1
4

2
4
5
'

.
0
6
7
1

.
5

2
7
6

.
0
1
8
1

1
0

2
9
0

.
0
3
4
5
.

7
-
 
2
9
9

.
0
2
3
4

9

2
6
9

.
0
3
3
5

4
1
9
1
 
.

.
0
2
0
9

-
4

1
2
5

.
0
3
2
o

1 6
1

4
1
6
4 0

1
7

'
 
.
o
d
o
o

2

.
4

.
5
0
0
'
,

.

1

. Q
O

M
,



Accidents.
30

20

t 4 fully trained

.1=Ol vpido IMP control

prerdriver

10

0

-.... all boys
I

i
I

4

. ' . 1r I 1
I 1

)P

1,:ii II ,

,

, 4e.

56-60 61-65 66-70 71-75 76410 81-85 86-90 91-95 96-100.D-5 6-10 11-15 16=20 21-25 26-30 31-35 36 -40 41-45 46-50 51-55
mileage

FIGURE 4.8.1 ACCIDENT INVOLVEMENT RATES PIER 5000 MILES FOR EACH OF THE BOYS" GROUPS

NOT LEGALLY TO.BLAME



30

20

I

1

i -. .

11 1

\ I 1

1

X

1

control

fully trained

I 1

\.1
II.

-....

k .*".

\ I

/
1

1 i

11 -

pre driver

.... all.girls

4 i

.... :

1N V i
I

1
N.

I 1

% /'I t
. t: o V . 4, IP V , t t t t- t t t f

6-10 11 -151f. -20 2! -25 26-30 31-35 36-40 41-45 46 -50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91-95 96-100
mileage

FIGURE 4.8.2 ACCIDENT INVOLVEMENT RATES PER 5000 MILES FOR EACH OF THE GIRLSr GROUPS

NOT LEGA Y TO BLAME

10'

0

0-5



A 'cid-Jr.-
^

60

IA

50

.1
Illabna ..111.

ale

control

pre-driver

all boys

PI3URE 4.5.7 AOCIDENT RESPOUSMILITY RATES PER 5000 MILES FOB
EACH OP THE BOYS' GROUPS

.(LEGALLY TO BLAME)

40

30,

t

2 0

0

0 -5 6-10 ; 11.-15 16-20 21-25 2 : -30 31-35 36-40'41-45 46-50 51-55.56-60 61-65 66-70 71-75'76-80 8;-85 SE-90 91.-95

/ 1

i \
r ` '

I ,I
.... ../

/ 1

I I I /1 1% I
I 1

-4- i
\.%i

1

i\
1

/ 1

1 '1 1

0



Accidents

30

20-

'o 10

10.

fully trained.

control
'pre-driver

all girls

0-5 6-i0 11-15 16-20 21,-25 26- 0 31- 5 36 0 41-45 46A0 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91-95 Mileage

FIGURE 4.8.4 ACCIDENT RESPONSIBILITY RATES PER 5000 MILES FOR THE GIRLS' GROUPS

LEGALLY TO BLAME



g- 110 -

'FIGURE 4,8.1 ACCIDENT 1NVOLVEMENT RATES PER MONTHS OF DRIVING NXVRRIMNCK
FOR HACH OF THE BOYS' GROUPS (NOT LEGALLY TO BLAME)

Number of accidents
30

20

10

0

0-6 7-12 13-18 19-24 25-30 31-36 37-42 43-48 49-54 55-60 61-66 67-72 73-78
Number of months of driving experience since passing the test

fully trained

control- MEW , pre-driver
---"..------ all boys

Number of
Accidents

20

10

0

FIGURE 4.8.6 ACCIDENT INVOLVEMENT RATES PER 6 MONTHS OF DRIVING EXPERIENCE
FOR EACH OF THE GIRLS' GROUPS (NOT LEGALLY TO BLAME)

fully trained
..MMM MnibmIM 4--- control

pre-driver

all girls

\
J 1

0-6 7-12 13-18 19r24 25-30 31-36 37-42 43-48 49-54 55-60 61-66 67-72 73-78
Number of months of driving experience since passing the teat

142



Rio:11mq. or

accidonto
40

30

20

10

0

- 131 -

FIGURE 4.13.7 ACCIDENT RESPONSIBILITY RATES PER 6 MONTHS 01" DR1VINU
EXPERIENCE FOR EACH OF THE BOYS' GROUPS (LEGAMY TO PhAME)

41,. ..=1 110
fully* trained
control

pre - driver

all boys

, , I . 1 1 9 p .

0-6 7-12 13-18 19-24 25-30 31-36 37-42 43-48 49-54 55-60 61-66 67-72 73-78
Number of months of driving experience since passing the test

Number of
AcciaNits

30

20

10

0

FIGURE 4.8.8' ACCIDENT RESPONSIBILITY RATES PER 6 MONTHS OF DRIVING
EXPERIENCE FOR EACH OF TEE GIRLS' GROUPS (LEGALLY TO BLAME)

fully trained

control

pre-driver

all girls

0-6 7-12 13-18 19-24 25-30 31-36 37-42 43-48 49-54 55-60 61-66 67-72 73 -78
NUmber of months of driving experience since passing the test

14,3



Number of
accidents

30

20

0

0-11 7-12 13-18 19-24 25-30 31-36 37-42 4348 49-54 55-60 61-66 67-72 73-78 79-84

- 132. -

FIGURE 4.8.10 ACCIDENT INVOLVEMENT RATE PER DRIVER PRR 6 MONTHS OF AGE
AFTER 17TH BIRTHDAY FOR EACH OF THE mast GRoun
(NOT LEGALLY TO BLAME)

11111111 MOMalm. INI.

.I1. =OP ml 4111..

fully trained

control
pre-driver

girls

4

30

'20

FIGURE 4.8. g ACCIDENT INVOLVEMENT RATE PER DRIVER PER 6 MONTHS OF AGE -

AFTER 17TH BIRTHDAY FOR EACH OF THE BOYS' GROUPS
NOT LEGALLY TO Bumuty

\ /
10 /

0

:

1111111111&111111111111111111\

ully trained
control10111111...

411.111M

al=111111

OM pre-driver

=1111 ONO MI. .11111111 all boys.

0-6 7-12 13-1.8 19-24 25-30 31-36 37 -42 43-48 49-54 55-60 61-66 67-72 73-78'79-84
Months of age after 17th birthday

-1 4 4



Number of
accidents

\\40

- 133 -

FIGURE 4.8.11 ACCIDENT RESPONSIBIDITY PER DRIVER PER 6 NONTR!; OP ACM
AFTER 17TH BIRTHDAY FOR MACH OF THE BOW GROUP:;

10

0

1\!

(LEGALLY TO BLAME).

II

IMillaw. 1 .11.
al 111. .111 .
.1M11, .fl

Lolly trained

control

pre-driver

all boys

T

0-6 7-12 13 -18 19-24 25-30 31-36 37-42 43-48 49-54 55-60 61-66 67-72 73-78 79-84

i

Number of
aecidonts

30

20

10

FIGURE 4.8.12; ACCIDENT,RESPONBIBILITY PER DRIVER PER 6 MONTHS OF AGE
AFTER 17TH BIRTHDAY FOR EACH OF THE GIRLS' GROUPS,
(LEGALLY TO BLAME)

1=1*

fully trained

control

pre-driver

all girls

rf

o 1 .. ...--.".

N...,........,..10'''411.....'

0' t -

0-6 7-12 13-18 19 -24 25-30 31-36 37-42 43-48 4954.55 -60 61-66 67-72 73-78 79-84

14'5



.

CHAPTER FIVE AN IN -DEPTISTUDY OP YOUNG PEOPLE'S ACCIDENTS

In recent years, the direction or research has altered as the system c neept
in the social sciences has gained increased attention. New sciences hav
arisen, the core of whose notion is 'system'. Until fairly recently, the
world wee seen as chaos, whereby atoms Appeared to represent ultimate reality
with life as an accidental product of physical processes, the outcome,of rand°
mutations and survival through natural selection. Now the world is seen as
organiaation and this trend is marked by the emergence of new disciplines such
se qberetics, information theory, general.system theory etc. They are
different in basic assumptions, techniques, etc., but they agree in being con-
cerned with 'systems', 'wholes, or organisation. They have been applied in
the behavioural sciences because of the increasing dissatisfaction with contem-
porary psychological theory.

Hesan factors is one of the newer disciplines whioh attempts te"aseess the
dcnign implications-of behavioural studies- so that the improved physical en-
vironment offers fewer inducements to unsafe behaviour and protects the road
user from the most severe consequences of such behaviour. This apprOach is
gradually gaining acceptance in traffic safety in preference to punitive
mensuree, LiksWise, increased attention is being4paid to accident countc-e-
meaeures which seek to influence the driver directly, e.g. propaganda and
driver education, which focus on changing individual behaviour so as to reduce
expoore to risk or to inhibit actions that are believed to be related to the
preeipitationof crashes. '

T're work covered in the name of humeri factors (e.g. Forbes, 1972) includes
ros arch on biographical and physiological characteristics of arivers,'faetora
in sign legibility, methods of presenting information to dritrers, skills;
uc1i and information acquisition in controlling vehicles in traffic,
impairment of driver performance due to such factors as stress, driver education
and isprevete..-t,

There are several areas of concern. The first is that the variables being
studied are not always behaviour but some.sultaa/7 variable such as age, sex,
so.:lo-uclnomic status, etc., wh ch%have little explanatory power. Information
,.:01:asted at such levels is unlikely 'by itself to provide a close or accurate
dcsorlptisn of how the observed relationship with accidents came abott. Acci-
,10n;sare known to vary in terms of age, sex eto., yet if detailed explanations
arc: rehired of how such rolationshipo arise, it is necessary to resort to
other data or theories.

The main area of concern however is the extent to which such approachoe
aohieve the stated objective of designing the man/machine/environment

task and/or system to fit human capabilities wherever possible. In principle
it appears to be a vory interesting approach. But most of the analysis is
cr7que oat in a vacuum quite distinct from actual accident occurrence. No
flttompt in made to zhoW how this type of formal model, especially with regard
to ear following, oveAaking, etc-, have any predictive validity. Incised

eeeolasio:1 is often reached that drivers do a remarkably good job, even in
a vvstr where broakdown appears inevitable. The cybernetic `(i.e. closed
sys.om) model proposed in most research to describe the driver/car/read/eaviren--
m,:nt system eqaated man with a limited capacity, information processing channel
ar6 driviti.1az a negative feedback control' systems It seems unlikely tha'1, a
;nLory of drivimg which makes such simplistic assumptions about the dAver will
be very useful. Such a theory denies the possibility that he may initiate
eny action and ignores contributions to cur understanding of man of the
developmental psychologists such as Riaget who, showed that man, with respect to
thoechenitive factor, wss not a passive receiver of stimuli coming in from the
ele.side but in a very concrete sense creates his universe, and tho vim, o.1 mars
as aa ore,a, adaptive system, as propounded by the originator of the Genoa;.
Syntem Theory, von Bertalanfry. Driving is only one of a range of seeial
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aetrvitiev which is influenced by the prevailing social mores which may be
ontipithetie.to safety. Given this uncertainty about the validitycf the
motel, tqability of this type of approach to help the pliinners and engineers
1_,,s. we a oystem to eater for human capabilities may therefoie be very limited.

DIspit the claim that this kind of research belongs to the 'systems.'
neieeees, little attention_ has been paid to the 'systems' literature as such,
wpi4-e: vser the last 30 years, in particular "General System Theory". (For
sr istroduion, clarifying it, scope, see von Bertalanffy, 1973). General
S7,7,ttter. Thaory postulates that the formulation and derivation of those principles

which am. valid for ,!systems' in general is possible. Just as physics is
Aionot.:rnel.ti;th systems of differpflt levels of generality, e.g. special systems
fr ore.nereIng, special laws of physical disciplines zuslh as mechanics or -

i.he laws of great generality, e.g. principles of t!iermodyanies which
:app:.-, to systems or intrinsically different nature, mechanic, caloric meehan-

aty, so principles' applying to systems in general are requited, irres-
yentive of whether they are of physical, liiological or sociological nature.
A gencsal theory of system would reduce duplication of effort.by providing
modk,I that can be used in,find transferred to different fields and by safe-

r. guarding: from vague analogies which have often marred Rrogress. Much of the
work carried out in the name of human factors has used inappropriate models for
'the se.ial sciences and has failed to pay attention to the contributions to
selenee made by other disciplines than that of the research worker.

The h-timate objective of research is to produce countermeasures which would
inerasP safety and, this is assumed to be measuBed by accident records. The'.

wo- "I "aesumed" in used here since accidents appear to constitute an indirect
or ngati->s measure of safety - safety in ether.wordsris measured by the results
of its abnenco. An accident may be defined as certain types of outcomes of
a eolli,lioh-between-two objects in the road transport-dye-rem which will result
in aamage to property and/or injury to a road user. Thus accidents are
dafini by their outcomes rather than their antecedent behaviour. They belong
to the wider class of collisions. Various factors such as energy - absorbing
bmp-:re, ;.eat belts, efficient ambulance services, an unoccupied vehicle may

prtveet a collision from being classified as an accident, because they.
.?nee esfisactioeees of such a collision.

Sr--i. the aneumptien is made that unsafe practice on the part of the road
user ma: lead to an accident, these considerations lead to the use of collisions
r-Ati../r 'than just aeeidents as criteria for safe practices. Even this cri-
teriel_ oanfio'; be viewed as a representative sample of safe practices in a
suiy enneerned with the behaviour and activities of a driver on the road, but
'rat -h' r as an intermediate criterion for the ultimate criterion - namely safe,
i.e. riAc free, driviig practices.

Of: Lie problems of designing accident countermeasures.is that they .are
P.3sik,reo to ae'-cieve specific behavioural objectives and yet are nx.0 evaluate].

oehaionral terms sinoe accidant records do net constitute behaviour. An
44:0:e.ritivf(4. otndy of tha use of 'transverse yellow bar patterns' on the roads to
it.1*.le; the driver's perception of speed (Irving, 1973) will permit swri as
ir.qs% t/eaon to be made between the accident countermeasure., the specific
i:etri:.eo%ral objective, i.e. reduction in speed, and the effeet on aenidents.

ate..ps, alternate rough and smooth road surfaces which prodlee a loud
rumtle.,ari come, le_brations when driven over, are a possible means of alerting
lied slotting traffic: on roads carrying fast moving traffic. Preliminary
results showed that on one installation 50m from a junction the proportion of
cars tra,)klling at over 64 km/hr was reduced from 21 per cent to 7 per cent
(Watt. : :, 1j7.3). By means of in depth accident studies, attempts are oping
rade to aseens wfileh aspect of the road configuration providing information
for the 0.ri1iers was misleading the drivers and thereby resulting ir. aosid.ints.
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Most of this work is characterised. by little expUeit theoretical discussion,
but nevertheless the focus of interest on the modification of'driver.behaviour
by manipulating the information received from the road environment is paramount.

The conclusions reached in our own studies (Raymond et al, 1973; and Shacul,
1975) suggest that where the task of modifying driver behaviour is seen as or:s
of affecting the attitudes, skills and knowledge of the driver directly, -07
either propaganda or education, and where the relationship between them and
accidents is not known to be a causal one, the likelihood of achieving, or even
being able to measure, a substantial increase in safety, is limited.

The only type of changes whose outcomes we can be sure of measuring are
changes in our physical environment. This implies studying the snderliing
structure of the road/driver system.to see how it affects the manoeuvres a .

driver has to make. This represents a departure from previous research which
hai attempted a formal analysis of the driving task Most Apelysed haTe
been sOcificalllicOncerned with but-one facet 'of driving.

Such a:procedure implies the formulation of a model in the sense of a.set '

Of interrelated' variables that include the driver, the vehicle and the enviren
meet. It could take the form of comparing the structure of two different
road systems,' e.g. the USA and UK, to see how the 'road system, economic system '

etc., affect 'the imperatives to alter speed and direction and consequently .

affects accidents. ft soon becomes cliar by comparing different road systems.
that it is necessary to look at-the road system within other systems, e.g. -
other transport systems, economic and social systems etc., etc. Constraining
the task of the humiP to that of guiding and controlling the vehicle may gi :e
greater feasibility to the technical job of understanding the capabilXtiez
required to operate a vehicle efficiently and safely, "but it overlooks a number
of important determinants of the way the car is used in our society.

Another approach in which we are currently engaged at the University of
Salford, involved, as part of a study of the relationship between training and
young people4s accidents, assessing by various means the driving performanbs
of 300 young drivers several years after qualifying as'a driver. Once of

these was an observation check list. This method involved noting whither or
not a driver carried out the prescribed sequence gf activities for peg tiatilig
a particular hazard at a particular point along the route e.g. a right/Iturn
onto a major road, straight onr through traffic lights. Some work has alrewly
been carried out to assess its internal and externalvalidity (Shaoui, 1974;
and Shaoul, 1975).

Since Ws method of observing driver behaviour consists ot.kattaa what
happens for each road configuration along the 25 mile route, rather than of
judging the safety with which it was carried out, a complete record is
available of-300 drivers. So far, the data have only been analyse& for the
groups as a whole. It is prOposed to look at each individual drive and note
each person's departure from the average. This examination of behaviour with
respect to the advised procedures permits us to find out the use male by- drivers
of the advised procedures as laid down by the Highwdy Code and Driving Manual.

-On the one hand, widespread failure to carry out particular proceduree.g.
looking in the mirror before slowing down at a 'stop' or 'give way' niea, wcu1d
tell us a great deal about the way the road .design structures the driver's .

behaviour. For example, drivers are required to look right/left/right blecr!o
driving through traffic lights on green. From our observationsr,at most
traffic lights, less than one third of the drivers do so. However, for a eW
traffic light controlled junctions, this figure is very much higher. Thin
usUally occurs when the junction is of a type other than a crossroad (i.e. fmtr
exits). Individual failures to carry oUt a particular sequence whi4h is

14$
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carried out by the overwhelming majority of drivers would yield useful infOr-
mation about individual drivers,- On the other hand, if certain types of read
configurations regularly produce activities on the part of the road user over 13 4

and above those re uired y=the advised procedures, this would go some way
towards indicati d in what circumstances the procedures are deficient.

The aim is to bui compound profile for each driver which could then be
rall,ted to all the avaiYable data regarding his experience, expoadre to risk and
accident record, in An attempt to validate the usefulness of the advised proce-
dure. In addition, an attempt will be made to relate these obsevations.with
recorded acc.idents of the general population alenethis route. t is rare to
have such a completerecord as it relatesyto a driver's ktions with respect to
a particularroute (as opposed-to a series of judgements -which are not fixed to
particular ,points on the road network). Such anAalysis could be of gueat
use to those whose concern is the4training of drivers and those whose concern it. .:

`is to improve the physical environment so that it offers fewer inducements. to d

unsafe behaviour.. This should 'provide us with information based upon the '

activity of drivers as currently practised and enable us to see how the road
designs structures individual behaviour.

'

Although the traffic engineers have recognised this implicitly in their work "
on improving traffic flow by altering the road, changing its layout, controlling
the drivers by means of trAffic-lights,'the pedestrians' activities by means Of . --
barriers at corners, pedeafian crossings etc. this has/not always baenexplicit-
ly or even implicitly realised by tho e Concerted with traffic safely. .

2
. .. 1

.
5.1 A taxonomy of accidents I/

. ....

The previous chapter has attempted tirfiSsess.thieffeet-eat-zeveral variables''
almh as training, age, experience, mileage and sex, of the driver on adCilent
frequencies. The major fact to emerge was that the driving task hecameieasier,
as measured by the absence of accidents as practice increased. However,'eveh
these factors accounted for less than

.
20 of the variation in aceident.frequency.

. .- .

Az has been stated before, collisions or accidents arelnot homogeneous eyents
with respect to antecedent behaviour but only with respect to outcomes Of wide
range, of behaviours. Therefore since the objective at &river OftcatifOwwaraAo
influence behaviour, it foliose that these criteria, na4ely accidents, sh9uld be
looked at from the pointnf'uiew of behaviour. This implies, oloaktg more
0.osely at. the attendant circumstances of the accidents tesee-what .they catl'tell
al about the nature of the drivintask,"the different comiftenieq the driving
task, their different levels of complexity and tHe'implicationefOr trekking.-

pe ,..v - ,N ., ..
Althouih information is needed about a wide range 4f factors whicrinight

conceivably transform the activity of driving into a collision with another road
.user or object in the road/traffic system, in practice data collection has to be
restricted to those factors which the driver is able to recall with some accuracy
;.cats time after the event. The choice Of information to be collected was not
dissimilar to that collected by the-Police. ,- This he,dAhe advantake that it
would be possible to examine the extent'to Oich the acctdants reerted by the
sample are representiative, firstly of

'

all younglpeoile and secondly,. of the popu-
lotion as a whole. 44.4,

. --,

,

. , , -7

o

liata were collected .from the sample' about their acifl, ents.hy means of a
que;:tionnaire (Appendix 3.3:2), (an axplanation Of the terms AsrOi-ven in APOndix
3.5:5). Table 5.1.1 shows the frequency andppercentage.frequency distribution
of the boys' responses to the questions askad-Ohthe accident description form.
Table 5.1.2 shows similar informatiodfor the girls' groups} For each group,
the frequency distribution isin the left hapd"Calumn and the percentage fre-
Tioncy distribution is shown in the right hand colujan. In addition the fre=
vency and percentage frequency distribution Or the italeemilp is also shown.

. . .. .. . .
14 . ,

-
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n principle, several different kinds of accident clasEtific-AIon:
be e mpiled which might clarify the different aspects of the driviL- T: ,

first one relates to car handling ancr requires such Worction as `}i n%mt
oft involved in*the accident,'thetype of manoeuvre the driv..rwa;* -arr,i
ou , t e type of car and how much he hSd driven j.t prior to the ,*o.
A second classification relates to the physical road Ttructure at4 rela-cs
information as the kind of road, speed limit,* road colifiguratiou,

etc. BA third'elassification would include dynamic factors sieh dw
sense of Other traffic and pedestrians; /a fourth; informational,fac°,:ITT ::c"
as traffid\signals, road signs and road markings e40,; a fifth rl .es .o
condition Of the driver with respect to his knowledge. of the road 0. 'lir,
fatigue, wh ther he had 'Wen drinking, the purpose of h,is trip etc. Isa; °*y,

factors ext nal to 'the road/car/driver system, might be cot!-iinred.
could.,inclu4 weather, time of .day, visibility'ana the preeene e: any t.q.,
ndt part of t e driver/car/road/t affic system such as obstacles on 4.4: rex:.
Figure 5.1.1 lists all the data c fleeted on'the accident doscriptiet
it relates to the attendant cire stances of the accident .(rather
comes of the accident)and assign each-piece of information to thQ rid
noted earlier. It can be seen that many of these factors could be

.to several, of these systems.

' The following,analysis-wi4 consider each of these types of interas'iz.% ;:
the different factors within 'the system separately, although a certain
of overlap is inevitable. An attempt will be made to compare the groapc
relate such differenbes as are observed to their exposure tp risk and differ
patterns of interabtion with the car/road sy.atem as note& in in earlier r4pe
on diiving practices (Shaoul, 1975). However such a comparison does pre.r,,,A,,

difficulties since it relates to data collected Alt two different poilits
time, i.e. at the, time of the accident aria at the last contact in the follo.
study programme in 1974. In addition, since this is only a-preliminary ana-
aysis of the frequency distributions of the answers. 'to the questions
to the attendant circumstances and no cross-tabulations or correlational analy-
sis of the data have as yetbeen done, it is not .clear the extent to wsich .

apparent differences are accounted fdi by other factors, e.g. experience ar.1
,equivalences are accounted ;for by the confeunding operation of othirvarlab:ss:, .

Thus, this analysis shouldibe viewed as only an explanatory. study.

The subject of driving practices or "exposure to risk" is one whi:11 has
/attracted considerable attention in terms pP the number of studies which
to assesn.its relationship to accidents-(Burg, 1973; Campbell, A-972;

Ae/ 19'71, 1973, 1973; Gliapman, 1973).

"Exposure to'.risk" is viewed as the number of occasions offerir. .t%T Ie

bility for involvement in accidents, and ire practice isusually-df!f!t.A
terms of:the annual mileage driven, "although the feeling in growing
qualitative as well as quantitative aspects of exposure to risk :11131,3i
examined. The literature A not characterised by an explicit
the relationship between'safety and exposure, what the exposure to

,

are supposed to mean, and 'the probability-of incurring hazai. ?kw

attention on the exposure .to risk data is on the sontrihution thvy
prd4icting-the number of accidents, rather than ds
safety 1.n their own right.

The assumption is made that accidents, are a result of irivr.re' a-i:
In the absenpe of tests of driver behaviour, estim4tis of weekly a! 1
mileage may be .seen as the slave the driver's actions ov.)r.a part, : -

albeit,a very difficult quantity for drivers to estimate reliatly. S:r

driving is itself anAinsafe practice, total- mileage, as a mammary ,

provides an index of*safety. Insofar as mileage descrIbes
actions,hec.is at risk-or presents a risk to other Tnople tho ,

100
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behind the wheel. Here mileage is-us for'gn approximation for the time
spent driving; yet clearly each mile is'not equal with respect to the time taken
'to cover the distance or the type and number of drivers' actions.

By driving, a driver exposes.himself to risk i.e. he incurs the Toesibility
of unfortunate consequences. In this instance leare only concerned with one
incidental effect of driving, but others are of course possible. Insofaf as
en event is possible, it implies that it is subject to some natural laws.
The determination of such laws would show when collisions are inevitable. For
example, given the speed, time, spatial dimensions, dire4tion etc it would be
poeolble to .predict whether an accident 'would occur. 13).1t it Can be seen, ,

elven that there is not a single factor which is directly responsible for the
P occurrence of the accident, that there'ispegreat deal of,uncertainty in deter-
mining the occurrence of such an event. Since the scientists cannot specify
'in sufficient detail when such events are inevitable, recourse is had to such
eoneepte ao mathematical probability. 1

The science/ of statistics is sometimes conceptualised as the study of
variation since it provides techniques fOr the exploration of variation in the
scents of nature, for the making of inferences about the causal circumstances.
which underlie that variation and for generalising from the particular to the
popultation. One of the most :owerful techniques is that of mathematical
probability which had its origins in games of chance, This theory of probe-
bility defines the probability of en event as the relative frequency of the
evert -resulting from an infinite number.of trials. It is a theory based on
the efeetem of observing the.eutcome of a vast number of trials or events.
Thu it' is heavily dependent upon the method of observation and is not equipped
to deal with simple events. "Observing" in the context of accidents refers to
the methods of police reporting which may/vary for many reasons both across time.
and through time. Trials, in the context of road safety; refers to driving,
which likewise cannot be viewed as a very similar task either through time (i.e.
over the last eighty Aare, day or night driving)'or across time (e.g. motorway
verbere driving). Since for the individual driver, an accident is a rare
eveet,,probability theory is-not likely to provide an adequate prediction of his
likelihood of being- involved in an accident. Mathematical probability assumes.
that probability ie constant for each trial. However in .the context of acci-
deetc, the probability gf being involved in an accident has been shown to decline
tic tar member of trials i.e. mileage Increases. That is

,
to use <the terminol-

()iy or mathematical probability, the die becomes more biased with use and cense-
getently the probability of the -'fferent outcomes of throwing the die on the one
hueeredh oecanion is not likely to be .the same as the probability on the first
(Jere:eine. Thus it is doubtful the extent to which models based on probability
eheeeey are useful. At best, the statistical concept of probability is only a
wv of obcerving reality not for determining it. Insofar as the models fit
to any degree at all, this is only "because they are isomorphic in form. They
de root have the content to explain anything. It is difficult to see how they
could even show where to look for the cause.

Siege driving is itself the sum total of numerous tasks, the concept of
"expeeere Lo risk implies different probabilities of accidents for different
components of the driving task, e.g. right v left turns. In addition, the
probability of accidents is 'known to vary-with the type of road, weather con-

. ditions, degree of illumination, i.e. the probability of being involved in a
collision is not therefore a fixed constant. in relation to mileage. The term
accident itself belongs to the wider class of unsafe practices which may result-
in nearemissas-or collisioda and is only distinct from them with respeot to out -
comes (6.g. injury and extent of damage) which are known to be related to seat
belt usage, medical services, interior of the car design etc. nsofar as
human teeings are adaptive organises, it follows that exposure to risk i.e.
driving, proerldez learning experienced whereby the driver gains practical

1 3 i
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acquaintance witl-;'he various tasks of driving. This is usually termed as
gaining experience, meaning that the driver becomes more skilled at the tasm.
(The concept of skill implies that performance improves with skill). This
in turn implies that the probability of being involved in an accident declines
as exposure to risk increases. Thus we are in the contradictory positioe cf
saying thafas exposure to risk increases, exposure to risk decreases. This
is resolved by showing that the term "exposure to risk" is used in two differ-
ent ways, in the first case as total mileage and in the second as _the probabi-
lit,- or amount of risk. Thus exposure to risk is the probability of being
involved in an accident and this is not independent of previous driving.

Snit can be seen that "exposure to risk" is not usually used in the sense
of the probability of having an accident but as the number of trials or events
in which such an event might occur, from which, knowing the actual number of
ae,lidente which occurred, the relative frequency of probability of having an
accident can be predicted. -

Thus, if the term is to have any meaning, -- exposure to risk cannot Amply be
equated with.total mileage. Total mileage is the sum of a large number of
different types of events and practices. Exposure to risk,should therefore
be po quantified to include all those driving practices which are known or
thought to be related to safety, in order to ascertain their relative safety,
and to assign a qutnfitative value to the hazard. Yet the use, of this term
(hazard) also presents difficulties. It is assumed that some road or traffic
ccnfigarations present a hazard. But anything can present a hazard i.e.
some injury to'a person, e;g. a lamp post on the pavement might suddenly'g±ve
way, obstruct one's view or be knocked down by anotherroad user. Thus
is difficult to restrict the boundaries of the source of-hazard to the driv T,
car,: road, traffic system; The problem is thOn to,specify the various wa a
the different elements in the system may constitute a possible source Of danger.

Most of the studies on exposure to risk use multiple regression techniques
to assess the relative weight of each of the exposure to risk variables to the
total number of accidents. Yet the logical relationship of these variables
with the number of accidents is' not made Clear. For example, the'percentage
of night or motorway driving -can only predict, at best, the number of eight or
mo4orway accidents. t will only indirectly affect the total number of arci-

edeets. To give an example, if the total mileage of the group is one mi,ilczte
miles, ten per cent of which has been driven on motorways (i.e. 100,000 41es)
and the at rate per mile travelled for the population as a whole is; one
tenth of that on other types of roads, the contribution* of motorway driving to
the total number of accidents for the sample could be expected to be as "ltile
as ene per cent., Even if 5096 of driving took,place on the motorways, he
eon':ribution to the total number of accidents would be no more than 10%. Thus
it is not surprising that studies of exposure to risk obtain statistioal. y sig-
nifioant but to all intents and.purposes, va3.uelesa R2, i.e. only a very small
prqpertion of the variation is explained by these variables. In any event,
4.6 risk ow probability of incurring hazard is never defined. The st dies
not show explicitly what the risk is, e.g. in night driving, does the isk
emanate from the darkness, i.e. the distinctive property of night'as sach, et
from the characteristics of the people who drive at night who may hav drunk
more or be more tired etc., or from some combination of both2

an earlier study (Shaoul, 1975), the exposure to risk variables have tt..?.:
used it their own right_as criteria for evaluating courses in dri r edeoation.
This was justified since these variables are known to be related o,safet,:;-

reflected in aecidents. If the ansumtion is made that the ob ettite
driver education is to teach safe driving practices, theh it fo lows that ie
effect on such practices as the e ent of night and motorway d.iving, seat
bel4 uzage and mileage must be e amined. Total mileage po es a dilfzeul4
problem. In the case of night driving, motorway driving d seat belt Leage,

5 2 if ce
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in the light of current knowledge the behavioural objectives of driver education
may he explicitly stated as those of reducing the firnt as much as possible and
increasing the second and third. However, althcugh in these cases the objec-
+ive may be stated in general terms, it is not clear whether, for example, in
the .wase of seat belts, it can be said to have been realised if people only use
veaz bol+a for some, rather than all, of their journeys. The case of total
mileage is not so clear cut. Mileage does not constitute behaviour and driver
clu.:tion is concerned to influence behaviour. Insofar as driving is Itself
en -.1.1.1In, pra7.tine, perhaps, the aim should be to reduce total mileage to a
minimum, On the other hand, place the amount of danger decreases as experi-
en.ce increases, and since driving (i.e, total mileage) is the declared objective
of those learning to drive and is a necessity for many people, meth an aim iu

qry conaistent-with the objective of teaching people to drive. The
pwrp6;e therefore of examining the effect of driver education on mileage is'not
that iv is a nriterlon of driver education but that it is known to be related
to a.-sident ihvolvemert:

Otner rariablea, often included under the term exposure to risk, such as the
typo and ar'c' of the vehicle usually driven, journey length, purpose of driving
and I.:nether or not they drove with passengers, will also be examined. Again;

purpose is not in this case that t'ey were related to the objectives of
driver edaa-tion and therefore can be used as objectives but rather that they
are lriiing,practices which are thought to' be related to accident involvement.

Ultima:elY, however, it is the nature of the relationship between each
drivin:-.. practices which are, after all, only a sample of their pattern of
irvera:tion with the car, as a whole, and accidents, which is of crucual impor-
tane. Only if these are found to co-exist with accident-free driving can
they be used as criteria of safety. Suchvalid patterns of interaction

correlate highly with safe driving make it possible to eatablishemplri-
eally tae relevaneo of the contents of educational programmes and their eontri-
bation to the desired objective. In practical terme,this implies, for
example, always wearing a seat belt when driving will result in fewer injur;

-anf.iaenta. The relationship between a person's driving habits'and his
involvement in certain types of accident has not been examined in this way
Wore. A clarification of the issues involved could enable a more precise
formulation of objectives for driver education. If, on the other hand, strict
adherenee to the guidelines laid down in the course still results in accidents
witch these sequences were designed to avoid, then the relevance of these pro-
ce'dares mast be re-examined.

If. 'Ilene practices which are laid down are valid, there will be a positive
relationship between adherence to them and accident free driving, and driver
ethx ation teachers must emphasise those practices which the evidence suggests
are not being obeyed. Evaluation of driver education may be concerned with
ne legree to which its students are consistently carrying out such practices.

Ever. if some of these practices are not valid, i.e. do not result in an
improvement with.respect to safety, evidence suggesting that driver trained
staden's are interacting with the car in a different way to that of their
antrained counterparts would confirm the usefulness of this method of instruc-

aince positive transfer has taken place between the initial training
experience and c.bsequent practical experience on the road, albeit of a poten-
lially harmful nature. The same set of'observations for the accident-free
driver: (in the relevant situation), euogests which are the critical practices,
The problem then becomes the one of redeaigning or modifying the particular
nourae content appropriately and evaluating the course, in terms of driving.
pm-int-Lace all oc'er again.

This thaor7 of accident causation assumes that it is the way, in part,
that the driver interacts with his car, e.g. hot,: much he drives when. h:w
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FIGURE 5.1.1 THE ATTENDANT CIRCUMSTANCES OF THE ACCIDENT AND THE DRIVER/CAR/
ROAD /TRAFFIC' SYSTEM
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much he exposes hiMself to risk, which will determine whether or not he is
involved in accidents. This theory does not negate the importance of safety
engineering in improved standards of car and read and road design and the
enormous contributions that engineers can make. This is, in fact, likely to
be the largest single factor.in accident reduction. It does, however, imply
that if these benefits are to be maximised, the driver educator must contin-
uously be revising his taxonomy of hazardous conditions e.g. alcohol and
driving, drugs' and driving, and series of practices designed to overcome these
hazards as the conditions themselves are changing.

Thus it can be seen that this model of'driVer education and its evaluation
is a continuous heuristic process which,, in turn, provides a means of improving
driver education, by altering its content or re-ordering its priorities and a
means of evaluating its contribution to accident-free driving. It is an
approach which seeks to integrate many of the different types of research aimed
at reducing road accidents.

5.2 'The car/driver system

The car/driver system refers to the kinds of actions the driver is able to do
with his car and these are chiefly the ability to alter speed and direction.
However, this is strictly limited by the design of the automobile and within
that group, the design of. the particular type of car. Those factors which
give some indication of the interaction between the driver and his car are
listed under the appropriate headings in Figure'5.1.1, and are discussed in
this section. co

To a certain extent, the driver's actions will be affected by the degree to
which he is familiar with his car's capabilities. In an attempt to ascertain
the part played by this in safe driving, all drivers involvedi in an accident
were asked whether the accident occurred while driving the car they usually
drove. Table 5.1.1 shows-that lack of familiarity with the car at the time
when the accident occurred was associated with 14 of the boys' accidents.
Within the boys' sample, there was little variation. Only 6% of the girls'
accidents occurred while the girls were driving a different car to the one they
usually 3rove: -Thke-wai-more likely to be a factor in the pre-driver trained
group than in any of the other groups. lack of familiarity with the car was
more frequently associated with the boys' accidents than the girls' accidents.

It is difficult to ascertain the degree to which lack of familiarity with
the car is important since it is not known the extent to which the sample as
a whole drove cars other than their usual one. In any event, the girls were
less likely to own the:"car they usually drove and drove fewer miles per week
than the boys, yet lack of familiarity'with the -car was reported less often by
the girls than the boys. For the most part, accidents occurred in the car
they usually drove as could be expected on the basis of mileage Alone. It

seems likely that in relation to the mileage driven in the 'unfamiliar' car,
that the number of such accidents is higher than in-the car they usually drove.

When the type of vehicle which the boys' sample were driving when the acci-
dent occurred is considered, it can be seen that about 4c occurred in medium,
i.e. 5 seater, family saloon. Just over one third'occurred in a small gar..
The differences within the hoytl,sample are very small. When the, girls'

sample is considered, it can be seen that accidents in medium and small cars
also accounted for the majority of accidents. No accidents took place while
driving a van and very few a sports car. When these figures are compared
with the percentage frequency distribution of types of vehicles usually driven
by those drivers who drove in the seven days prior to being questioned, at the
end of the follow up studies, they are, broadly speaking, very similar. In
addition, it was found that the girls drove smaller! cars than the boys. Thus
this difference between the samples with respect to type of car involved in
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the accident is to be expected. However, it should of course be pointed
out that these comparisons are made- between data collected at different points
in'time.. If this is a valid compaiilon, then it would appdar'that no one
type of vehicle is particularly difficult for a young driver to handle safely
and that the medium family saloon car is most frequently involv d in an amii-
dent because that the type of car that is most frequently d iven by the
sample-. The correlation analysis of tha, data relating to dri ing practices
(Shan:;., 1975) did not reveal any'relationship between the typie of car and
mileage. There is therefore no reason to think that a particular type of car
is t,eing driven more miles per week than any other type. Thus the handling
charaeteristios of different sizes of car do not appear to b a major factor in
these accidents.

j

The engine size of the ars involved in accidents were -41en compared. It
can b seen that in at least half of the boys' accidents,lhe engine size was
in the range 1001-1500 c.c. Engine sizes of less than 10.01 c.c, accounted
fur about one third of the boys' accidents. ,The differgnces within the boys'
sample are very small. When the girls' sample are cons Pered, again the
1001-1500 c.c. engine is the most frequently reported si4e, followed by the
0-1000 c.c. engines. There are however significant dif erences,withir the
girls' sample. The control girls mere more likely th the-other groups to
have been driving a small engine can when the accident ccurred, and 47ess
likely than the other groups to have been driving a,100 -1500 c.c. engine
ear. i.e. the distribution of accidents was evenly s lit between the two.
sizes of car engine. When the engine sizes of the c rs tne girls' groups
usually drove were compared, it was noted that the co trol girls were slightly,
l.C: not significantly so, more lEcely to be driving s eller unglued cars than
the other groups. Thus these results are met entir ly unexpected. However,
what is surprising is that boys' and girls' accident data are remarkably
similar, yet the girls were more likely (and this di ference was significant)
to be driving less powerful cars than the boys. T s it would appear that in
relation to trio type of oar they were driving in 1974, the girls were more
likely to be driving more powerful care when the accident occurred.
would sug::est that different types of cars present different problems far !he
girls than for the boys. It would tend to imply that the girls had greater
iliffieulty controlling speed in the more powerful cars than the boys.

The relationship between the age of the car and accident involvement was
also examined in order to establish whether the age and therefore the conditiOn
and design of the car affected the driver's activity and accident involvement.
The frequency distribution of the age of the car involved in the accidents is
shown in Table 5.1.1. There were no significant differences between the
various groups. In general, the distribution of car age was evenly spread
between all age ranges. The distribution was very similar to that of the

-A .

cars the boys, who usually drove, drove'in 1974. Similar findings were oo
:served for the girls' sample. Thus at this stage, there is no reason to
suppose that accident involvement and the age of the car are in any way assoi-
ated for this sample of young people. In the absence of more detailed infor-
mation about the condition of. thecar and the design changes (in car handling
characteristics), age of thg car provides surrogate information about these
factors. Insofar as this is valid, there is no evidence that these were
important fadtors in amident causation.

It can be seen from Table 5.1.1 that most (about 75%) of the boys' e.(aildento
involved at least one other vehicle. Therewas some variation within the
boys' sample but this was rot statistically significant at the 5% level.
Table 5.1.2 shows the proportion of the girls' accidents that were single
-iehicle accidents. About thirty percent were single vehicle accidents, i.e.
a °lightly higher proportion than that of the boys. Within the girls' sample,-
a higher proportion of the fully trained girls' accidents were single vehia16
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:;..i( -r'3 and this difference was statistically significant at the 5% level.
'-raining is, in the girls' case, associated with a different type of acedL-

d"r.t. However since the trained girls differed from the ether groups, with
rPopeet to mileage and the boys had driven more than the girls, it seems likely
Ih.1, these differences are due to variations in experience rather than training,

the relationship between training and type of accident seems more likely
due to an association with a third variable, namely mileage, rather than

-a -s...:;a1 relationship.

The arsumption is made that in single vehicle accidents, that some error in
.ontrol is involved. It would appear from thip, that the trained girls

na treater difficulty in car control than the other groups, and that the girl:.
Nuld this aspect of the driving task more difficult than the boys did, Never-
th:los, despite the fact that this sample of accidents includes very minor

and parking accidents, and is taken from the most unskilled phase of
tn, :r driving career (the first fel./ years after learning to drive), it is the
Fr .--nee of other traffic rather than car control and 'pedestrians which presents
rr ntest difficulty, as reflected by the frequency of accidents. That is

to say, of course, that two or more,,vehicle accidents do not represent lack
oF can control.

Data collected' about the driver's manoeuvre immediately prior to the accident
-:;.1 provide some information about the difficulty experienced by these young
r1;0_rs in controlling their cars. It can be seen from Table 5.1.1 that in

voya" sample, the most frequent activity on the part of the driver was
"mak.rg normal progress", that is, not carrying out any particular manoeuvre.

is of course to beexpected since by tar the greatest proportion of thA
r_-,.r's time is.spent "making normal progress ". The seand most frequent
-..,t:gory involved the driveitur ing or waiting to turn. The other important
-:.-1:,,tories are those 'of overt either a moving, held up or parked vehic1=.

manoeuvring at slow spepa. The latter category at least provides some
:i'cation of the degree to which car control is a difficult driving task.

the other cases, the extent to which car control is important is. net
ar. There is some variation between the groups but not sufficient to
' ;/;r1 statistical significance.

Taci._, 5.1.2 shows the frequency'of the girls' manoeuvres immediately prior
f?Le accident. The most frequent manoeuvre was that of turning, followed

by tte slow speed manoeuvres and "making normal progress". There was some
vrir,ation within the girls'sample, with the experimental girls reporting a
n;4-n:r proportion of slow speed manoeuvring accidents. These differences,
a.)igh not statistically significant, are consistent with the fact that th

trained girls reported a higher proportion of single car accidents.
T;-: confirms the'previous finding that the fullytrained girls had more diffi-,

with car contrail than the other groups and that the girls experienced
c&n- difficulty with Car ametrbi. than the boys did.

The ar several possible explanations for differenCes in car control
q.-,1.:nta within the girls' sample and between the boys" and girls' samples.
It ply that they were more conscientious about reporting every bump and
1.-;17p Thar: were the othergroups of girls or than the boys, thereby swelling

proportion of single vehicle, slow speed manoeuvring accidents:, since
wa% of the very minor ,accidents were turning manoeuvres off the' public road.
kLte!natively,.since the chief way in which the groups differed wasin total

driven, it ma'y'be that these accidents are associated with lower lerAr:1
of tpezirnee than-the multi-vehicle accidents. This seems a more lik4
,nul3Lation since if it were simply a reporting bias, one would expert tt,is

".o show up .in other ways and so far, this has not been observed.

Since the girls were usually turning or carrying out a slow speed manoA6vr,
wt.-.ti the accident occurred, it may be argued that it is changing dirqctior
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that is the most difficult part of car control in the early stages of learning
to drive (as measured by accident frequencies). It would appear to be more .

_,difficult than speed control. However, as experience increases, there is
evidence to suggest, from the boys' accident data, that speed control relative
to the conditions becomes more important.

An accident situation classification was compiled in order to clarify the
nature of the driving task and assess the difficulties in carrying out differ-
ent aspects,of the task, taking into_account various bits of information repor-
ted in the accident description form. First of all accidents were subdivided
on the basis of the number of vehicles or road-users involved in the accident.
There were thus four categories; pingle moving vehicle-accidents, two or more
moving vehicle accidents, pedestrian accidents and lastly a fourth category for
other acsidents. This was important since' there, werelso many trivial,
manoeuvring accidents. Each broad category was then further subdivided into
type of thanoeuvre. . It seemed likely that eacli subdivision would contain
accidents which when further "analysed would be associated with a similar degree,.
of assigned responsibility for the accident. One would not expect this in
all cases.

The purpose of the classification is to pinpoint any type of accident or
error which is particularly common so that more emphasis might be played on
instruction fpr dealing with this type of situation, and thought given to new
and more appropriate ways of conveying this information to learner drivers.
Too little is known not only of what needs to be taught but also the relative
emphasis to be placed on different aspects of driving instruction and those
aspects which learners find difficulty,in appreciating and/or applying. By
examining wore closely the underlying features of these accidents, it may be
possible to design a'syllabus which will be more effective in reducing acci-
dents. Although these accident types are found among inexperienced drivel's,
it may be that the same types are also Committed by more experienced drivers at
greater speed and with graxer Consequences, and therefore such a classification
may be of value in highlighting errors and potential accident situations.

Table 5.1.3 lists the different types. f accident situations. Each of the
accidents was assigned to one of these categories. In most cases, this was
straightforward. Whenever it appeared that an accident might be assigned to
one of several categories, the assignment was made on the basis of what the
driver in the sample was doing. This was reasonable since.the purpose of the
slassification is to discover which types bf manoeuvres the students in the
research project found the most difficult.

Table 5.1.4 shows the frequency and rank order of frequency of accidents
assigned to each category for each of the boys' groups. Table 5.1.5 shows
similar information for each of the girls' groups. When only the boys'
sample is considered, their most frequent types of'acdident involve at least
one or more turning vehicles, single Vehicle accidents on the public roads and
rear end collisions, with a stationary vehic e or one-that was slowing down..
Thete was some variation within the boys' sa le but not sufficiently great
as to attain statistical significance. The turning accidents where two or
more vehicles are involved are too heterogene us a category to draw any
conclusions about car control. However the prevalence of the rear end
collision, ,(with the driver in the sample in the car) imply an inability to
control speed in relation to stopping distance The single vehicle accidents,
both on and off the public roads, certainly te tify to the lack of car control
and whencombined, provide the largest single tegory.

The girls' most frequent type of accident wa also the two vehicle ac:ti
dent, one or both of which were turning. The art two most frequent .

categories, which combined exceed the number of urning accidents, involved
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only one vehicle manoeuvring off the public roads.and on the public - roads.,
Titus clearly, therole of car control is crucial in the girls' accident
involvemerit. The variation between the girls' groups was not sufficienfly
great as to achieve statistical significance at the 55 level. When the
boys and girls are compared, the distributions and rank order of frequency
differed Significantly, thereby confirminethe findings noted earlier,
Lamely the greater difficulty experienced by the girls in handling the car.
SI.e(d control, as i*easured by the frequency of rear end collisions was not
a.> important for 1.:!;.e girls as for the boys.

Tho evidence presented in this section suggests that in so far as the
meaoures. used are-valid indices of car control, car control is not the major.
faator in accident causation. There is little evidence that training given
in the classroom has any offect.on car handling and given the nature of the
differences observed within and between the boys' and girls/* samples, this
teems to be one aspect of the driving task that is learned fairly quickly
and is mastered sooner than other aspects of the driving task, e.g. driving
in traffic. In so far as there are slight differences within and between
the boys' and girls' samples and that these are related to experience, it
would tend to imply that this aspect of driver behaviour is modifiable.
Two aspects of car control have been identified, that of changing direction
and speed. It would appear that changing direction is more difficult for
the novice driver than the experienced driver and as experience indreases,
adapting speed to the road and-traffic conditions becomes more difficult.

5.3 The nhvsical road features

The physica, road features determine to a large extent the driving task.
The information collected from those drivers who had been involved in an.
accident which indicates the way the road system affects the imperartivessto
alter speed and direction are listed under the appropriate heading in Figure
5.1.1. The structure of the road system affects the manoeuvres a driver
has to make. A comparison of the road systems of the UK and USA clearly
1.31ustrates the different nature of the driving task in the two countries.
In the USA the roads are very wide, with room for several streams of traffic.
The roads are straight and where a change of direction in the road is required,
this tends to be effecJed by a curve rather than a bend. Intersections, even
in residential areas are rectanguLar,'i.e. crossroads or a T junction, Y
zi-anetions, staggered junctions or junctions with more than four exits are far
less common than in this country. Most roads; other than residential rpads,
are freeways with limited access although they are not uniform in design with
respect to exists and entrances,

e

The implications of these differences in road design. for the driver are
numeroue. There are far fewer decision points since there are fewer traffic
lights, roundabouts and changes in road width. Thus lane changing is less
frboinent than in this country. Because of the provision of off-street
parking, parking presents fewer problems both to those trying to park their cars
and to other road users. Because in many towns, the roads are laid out on a
grid' yatem, there are extensive parallel one-way street systems, and conse-
quently fewer changes of direction are required. There are fewer confront-
ations with on-coming traffic becauae of the wide nature of the roads. Oppo-
oite streams of traffic are often separated by studs qr barrier, and of course,
the separation of traffic travelling in different directions is one of the
essential features of freeway design. In addition to the separation of
traffia travelling in a different' direction, the driver is also separated, from
yther road users, spatially, in the case of cyclists, and both in spatial and
in temporal terms from pedestrians. The pavements are wide and shopping
aentres etc. are so designed that pedestrians rarely need to cross the road
at anywhere other than an intersection where the two types of road user are
separated, temporarily,'by means of traffic lights. Crosswalks are provided

1 5



TABLE -5.1.1

BOYS ACCIDENT DESCRIPTION FORM (7. Accidents)

Pre-driver Control Pull Simulator Total
.

:;umber of accidents 98 d 187 f;"' 149 13 fc. 447 %

Occupation Student 57 58 -123 6." 89 60 5 38 274 61

(from driving history
questionnaire).

Earning 40 41 .64 34 60 40 8 '62 L71 38

._.

-Additional part time
or temporary job

.

Yes
No

47,

45
48
46

71

99
38
53

73

75

49
50

7

6

54

46
198
225

44
50

10 response 6 6 17 9 1 1 "- 0 24 5

Vehicle usually drive Yes 88 90 163 87' 137 92 12 92 400 89

No 10 10 24 13- 12 8 1 8 --47 11 i

Type of vehicle Small car 35 36 65 351 47 32 6 46
.

153 -..34

Medium size 41 42 71 38 73 49 3 23 188 42
Large . 13 13 29 16 17 11 1 8 60 '13

Van 6 6 1'S 8 8 5 2. 15 31 ''''' 7

Sportscar 0 3 6 3 3 2 1 8- 13 3

No response 0 0 1 1 1 1 0 0 2 0,

Engine size 0-1000 cc 27 28 62 -33' 46 31 5 38 140 31
1001-1500 cc 52 53 87 47 ., 82 55 7 54 228 51

1501-2000 cc' 13 '13 28 15 17 11' 1 8 59 13
2000 cc and over .6 6 8 4 3 2: 0 0 17 4

.
_

No response 0 0 2' 1 1 1 0 0 . 3 1

Age of car under 1 year 4 4 13 7 19 13 0 0 36 8

'between 1 and 2 year 9 9 13 7 17 11 1 8 40 9

" 2 3 " 16 16 1 27 14 15 10 1 8 59 13

a 3 4 ". 10 10' 1 23 12 6 4 O. 0 39 9

" 4
5 If

2 2 1.5 8 5 3 2 15 24 5

_

" 15 6 "
r

7 18.' 10 11 7 0 0
,

36 8



_ Pre-driver

.....
.

Control Full SimulatOr

-.

Total.

Age of car
(cone) -

,.-' .-

between 7/6 years
" 7/8 H

". 8/9 "
1

9/10 "
, "' 10/11 "
li years and over
No -response

19

6

7

6

9

11

1

10

6

7

6

9

11

1

12 6

10 5,t

18 10
1C 5

11 6

14 7

3 2

14 9'

11 7

13 9

6 4
9 6

21 14

2 1

3 23
1 8

0 0
1 8

1 8

2 15
1 8

39 9

28 . 6

38 9

23 5

30 7

48 11

7 2

Purpose of journey

.

^

Social
Work
To/froth/work/study
Driving fristructio
Other

i

71

11
14

2

0

72

11

14

2

.0

. 123 66
21 11

31 17

12 .6
0 0

102 68 8 15

15 10 2 8

23 15 3 , 23

7 :5 0 0
2 1 0 0

304 .68

49 11

71 16
21 5

2 0

Total number of vehicles
involved in accident

One
two
Three.
four /

22
65
8

3

22

.

66
8

,3,.,

37 20
132 A._,31,1..,...-----.
16, .!. R.?.

-'2' rifT

.

38 26 2 15

106 71 10 77

5 3 0 0
0 0 1 8

_

99 - 22

313 70

29 6

6 1

Type of other vehicle
involved. ,

,

...

Car
Van
Motorcycle
Lorry
.Bits

No response
Not applicable

58
7

3

5

2

1
22

59

7

3

5"

2

1

22

t"

17 -'; 63

15 _,` 8

to''' 2

10 . 5

4 :. 2

0=.,..13

37,-, 20

83 56 8 62
10. 7 1 8'
2 1 1

A
- 8

12 . 8 1 i 8"

3 2 -0 0
k 0,-;;.,- 0 0

18----;26 2 15
,---

*,

266 ,60

33.----- 7

---10 2

28 6.

- 11 2

0 0
.. 99 22

,
Within 15 miles of home Yes

No
69

29

70

30 ..-----38
149.-=- 16

20
123 83 11 85
26 17 2 15

. .

352 79

95 21

Kind of road

. .

Motroway
Clearway . ----

Dual carriessey
Fourlane road.

_ Three lane road
Two lane road

-
2

4

8
S

4
50

2

4

8
5

4

51

2 1

0, 0
19 10
27 14

12 6

80 43

I 1 1 8

0 0 0 0
8 5 1. 8

13 9 3 23

4 3 2 15

81 54 3 23

6 1

1

36 8

48 11 .

22 5

214-. 48

>1



....-

Pre-drive Control Full

-

Simulator Total
.

Kind of road (contd) 7 1

-

0 0; 22 5One way street . 8 4 7 5

.No lane, marking 13 13 20 11 15 . 10 2 15 50 11

Dorit know 1 1 1 1 Q 0 0 0 2 0
Other 4 4 17 9 20 13 1 8 42 9

.peed Limit 30 mph ' 70 71 138 74 109 73 1 7 54 324. 72
40 mph 7 7 12 6 6 4 3 23' 28 6

I

50 mph,

60 mph
70 mph

1

0
9

1

0

9

1

1

10

1

1

-5

0

2

9

0
1

6

0* 0
0 0

1 8

2

3

29

0

I.

6

Don't know 7 7 8 4 2 1 1 8 . 18 4
'Other 4 4 17 9 21 14 1 8 43 10

Light conditions Dawn 1- 1 1 1 2 1 0-- 0 4 1

.

Daylight 53 54 106 57 72 48 10 77 241 54
.

Dusk 5 5 24 1,3 11 7 1 8 41 9

Dark (unlit) 8 8 11 6 17 ...1.1 1 8 37 8

Dark(lit) 31 32 45 24 47 32 1 8 124 28

Weather conditions Clear. 72 73 129 69 106, 71 10 77 317 71

Rain 18 18 51 27 49 26 3 '23 111 ., 25

-Snow 6' 6 5 3 4 3 0 6 15 3

Fog 2 -2 2 1 0 0 0 0 4 1 .

Severe winds 0 0 0 0 0 0 0 0 0 0

Rdad'conditiOns Dry 52 53 114 61 91 61 10 77- 267 60

Greasy 8 8 18 10 8 5 2 15 36 8

Wet 29 30 47 25 43 29 1- 8 120 27 ,

Muddy 1 1 2 1 0 0 0 0 3 1

Icy 8 8 4 2 6 4 0 0 18 4

Road-surface Smooth 73 79 148 79 133 89 12 92 370 83

Potholed 3 3 9 5 7 5, 1 8 1 20 4

Loose chippings 4 4 7 4 7 5 0 0 18

Cobbled 1 2 2 7 4 2 1 0 0 11

No response 12 12 16 9 0 0 0 0, 28

I
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Pre-driver Control Full Simulator Total -'

At or sear RoundabOut
0Y° junction .

.

Junction with more thin 4 roads
Private dre/ent/car park.
Staggered junctiqn 0

ITT. Junction

Crossroads
Another type Of junction .j

Pedestrian
,

.

Not at a junctionA

5 5

4 4

-0 0
12 17

3 3
19 19
11 11

3 3
5 . 5'

136 36'

9

9
0

21
3

36
33.

2.

-1.

61

5

5

. 0
11
2

19,
18

1

6
33

5 3..-

2 1

0 0
27 18
6 4

35 23
19' -13
2 1

8 .5

46. 3T

1

0
0
1

1

'3'
2

O
1 ..-8
4

8
0
0
8
a

24
16

' 0

32

.,

-.0

20 4
15 3.

' 0 0
61' 14

. J.3 3

93 Al
65 15
7 2

26 . 6

147 33

Manoeuvre of
own vehicle

,
,

Making normal progreas .

Waiting to' ahead but held
Overtaking a moving I-..i,held up
vehicle

Turning or.waitingto turn
.

right/left.."-*

Slowing down or stopping eg at
lights -, ,

Moving off . S. .

Parked,
.4

Parkiqg )

Reversihg ) .
.

° 1 . .,turning round)
No response.

. -.

-

-30 31
*" 9_ 9

e

14 14

.

.eic 21

,- ,

8 8
''3 3

'5 . '5.
.

:8 8
. .

- 0 0

.

°

.."

-

39
6

28
: ,

40

3,9,.

''. 7

-10 ..

27-

0
.

.21

3

15

21

.16

.4
5°,

14.
.
0

41 28
'4 ' 3

24 16

..

.33 .22

.

16 \,

8
3 2,-

20 16 '
.

. 0

5

.0,1>

3

.

1
0'
0 ...

-1

0

380
23
-

23

. 8
.0

0

-.Q
--

'OA

. ''.

....-:.
I \:-

.

:..N.

'q

.

115 '26
.19 4 .

69 15

97 22

55: 12

%la i
:le: 4

- 14 .

* 56 ' 1$,
..,

0 0

Manoeuvre of- .

dther vehieli
.(1) .

..

,

.

rekiii normal .progress.
Wating to go ahead, butield up
Overtaking a moving or held iip k
- vehicle . :

...
-, .

. -

4 14i
7 2

9. 9

'28

5

;
.

'15

9

.

°4_ 17;

1 1

u. 7

4
0

.0

,

30
0

0

.

71 16
8 2

.

36 8

4.

\
8

_.
..n

,

r

O



.
. IPre-driver

a.

\--4-4-

.

Cnhtrol.

34 18
.

.

'20 11

16 9

9 '5

39 21

Full

33

.

19

7 .

12

2

'39

Simulator

.

.

Total

----":
Manoeuvre of

other vehicle
(1) 4

_ --a------ , .

Turning or waiting to turn-
right/left, t

Slowing dOwn or stopping eg
`atlights
Moving off
Parked
Parking
Reversing -

Turning round
Not applicable

.

18 18

.

12'12
:5, '5

7 7

8 8

23 23

22 .

13'
S
8

1

26

3

3

0

1

0

2

23

23

0
8

0

15

88

4
28

29

14

103

20

12
6

6

3

23

.

Manoeuvre=of
other vehicle (2)

'

IMaking normal progress ' -

Waiting to go ahead, but held
up
Overtaking a moving or held u.
vehicle

. Turning or waiting to turn
right/left
Slowing down or stopping eg
at lights
Moving off

1 1
.

1 1

0 dO

4

.

1 1

0 0

5

1

2

1

1

3

.

1

' 1

1

1

3

0

1

1

1

0

2

0

1

/...

1

1

'0

'

0

0

0

0

1

0

0

0

0

0

8
0

9

2

3

6

4

1

0

1

1

1

0

.

Manoeuvre .of
other vehicle +(3)

.

.

Making normal progress
Waiting to go ahead; -.but held

Ve , -

Overtaking a moving or held
up vehicle'

-Turning ciwaiting to turn
right/left
Slowing down or stopping eg
at lights
Moving off

. Parked

Parking .

Reversing
Turning round '

-

1 1

.

0

0 0

0 0

1 1

0 ^

0 0

1. 1

.

.0=mmr,

0

.

0
t

1

0

. 0

0

0

0

1

t)

U
0

0

0

0-

.

.

0
0

0

0

0

0,

o

U

0
0

0.

0

0

0

I

0
0

0

0

0

0

1

0

0
0

,.

I

2

0

0

3

u

0
0

.

0

0

1

0

0
0

.



Pre-drive Control FUll Simulator r r3tal 1

,---

Manoeuvre of-
other vehicle (3)

Not applicable
Parked

95
3

93
3

178
6

98
3

149
0

100
0

121
0

92
0

'43'.,

9

97
2

i

(conttd) Parking
Reversing
Turning round

1 1 0 0 0 0 0 0 -,
. 0

Not applicable 87 89 168 90 143 96 12 92 410 92

Pedestrian None,

Crossing the road at a ,
pedestrian crossing
Crossing the road within 20

92

3

94
3

172

6

92

3

145

2,

97

1

11

1

85

8 ,

420

12

94 1

i

yds of' a pedestrian crossing 0 0 2 1 0 0 0 0 2 0
Crossing elsewhere 2 2 5 3 2 1 1 8 10 2

On the pavement 0 O. 2 1 0 0 0 0 2 0
On the central strip .0 0 0 0 0 0 0 0 0 0
Boarding or a-ighting a bus 0 0 0 0 O. 0 .0 0 0 0
On the-road not crossing 1 1 0 0 0 0 0 0 . 1 0

Seat belts worn by Yes 25 26 54 29 42 28 l' 8 122 27
driver No 54 55 97 52 77 52 11 85 240 53

is, Not, fitted 18. 18 31 17 28 19 1 8 78 17

Seat belt worn by Yes 9 9 27 14 19 13 1 8 56 13

passenger. No 36 '37 70 37 45 30 4 31 155 35
Not fitted 11 11 15 8 23 15 0 0 49- 11

No passengers 37: 38 64 34 54 36 5 38 160 36

Drink No one 85 87 155 83 128 86 11 85 379 85
Driver 5 '5 16 9 12 8 2 15 '35 B
Other driver (1) 3 3 8 4 2 1 0 ' 0 13 3



Pre -Driver Control
----=-_.----_,..,.

0
2

4

0
1

'. 2

Full Simulator Total

Drink cont'd)

.

.

Other driver (2)
Pedestrian ......---------

Passe

0

1

4

0

1..

4

-

0
-5

0
3

--AZ_ 0
0. q----____1
0 0

1

13

0
1

3

Part of own a Front 47 48 83 44 64 43 7 54 201 45
hi Back 21 21 42 22 33 22 2 15 98 22

Near Side 10 10 31 17. 28 19 1 8 70 16
Off Side 20 20 '30 16 24 16 2 15 76 17
Roof 0 0 1 1 0 0 1 8 1 0

----..

Part of other vehicle Front 29 30 56 30 37' 25 3 23 125 28
hit (1) Back -_IIL 22 47 25 28 19 3 23 100 22

Near side 11 -M--- 14 7 15 10 2 15 42 5

Off side; 13 13 2. --1.-4----2.8 19- 1 '84 68 i 15
Not apOlgcable/no response 23 22 44 23 4f-72.6---i74.....23i0 112' 25

Part of 'other vehicle Front 1 2 5 3 1 0 0 0 -----.-----7.--- 2

hit (2) Back 2 2 4 2 1 1 1 8 8
Wear Side- 1 1 0 0 0 0 0 0 1

Off Side '. 1 1 5 3 0 0 0 0 6 1

Not applicable 93 95 173 92 147 98 12 92 425 94
. .

Cost of repairing £0 _: 15 15 35 19 33 22 3- 23 86 19
own vehicle £0-25 26 27, 57 30 51 34 2 15 136 30

.£26£50 15 15 35 19 17 11 4 31 71 16
£50+ vehicle driven away 15 15 .20- 11 27 18 0 0 62 14
£50+ vehicle not driveable 8 8- 14 7 6 4 2 15 30 7

Write off 10 10 13 7 10 7' 1 8 34 8
Don't-know 8 8 12 6 5 3 1 8 . 26 6

. No response 1 1 1 1 0 0 0 0 2 0,

Cost of repairing Ed) 16 16 28 15 23 15 4 31 71 '16
other vehicle (1) £1-125 15 15 44 24 Q4 16 3 23 86 . 19

£26-150 2 2 .17 9 15 .10 1 8 35 8

£50+ vehicle driven away 8 8 '7 4 9 6 1 8 25 6

£504vehicle not driveable 7 '7 '9 5 7 5 1 8 24 5-- _



I .

.

..
. 1

Pre-driver Cortiol
-,

Pull Simulator
-

Total I

'Cost of rep'irthg
other vehicle (1)
(cont'd), ,

Write off
Don't know
Not applicable

2

25
23

2
26
23

5

39
38

3

21

20

1

31
39

1

21
26

0.

1

2

0
8

15

8 2
96 21

102 23

ost of repairing other

.ehicle (2)

'

£0
£1-£25
£26-£50
£50+ vehicle driven away
£50+ vehicle not driveable
Write off
Don't knhw
Not applicable

8

1

0
1

1

0
0

82

8

1

0

1

1

0
0

99

4
3

1

2

0
1

7

169

2

2

1

1 .

0

1

4
90

3
0.

1

0
0
0

1

144

2
0
1

0
0
0
1

96'

0

0

0
0

0'
0
1

12

0
0
0
0

0
0
8

92

. 15 3

4 1

'2 0
'3 1

1 0
14 0
9 2

412 .92

o paid for repairing own
ehicle

.

Not repaired
You
Your insurance company
The other person
His insurance company
Don't know
Cost divided
No response

17
31
11
7

18
11

1

2

17
32

.11
7.

18

11

1

2 .

50

63

21
13

28
7

4

1

27

34
11

7

15
4

2

1

41
57

14
13
16
5

2

1

28
38
9

9

11

3

1

1

4
6

0
1

2

0
0
0

31
46
0
8

15
0
0
0

112 25
157 35
46 10
34 8

64 14

23 5

7 2

4 1

o paid far repairing
ether vehicle (1)

-

Not repaired
You
Your insurance company
The other person
His insurance company
Don't know
Cost divided '"

Not applicable

13

7

16
8

8

22
1

28

13

7

16
8

8
22
1

23

27

21
19

15
.21
38
7

39

14

11

10
8

11
20
4

'21

25
9

'13

10
8

41
3

40

17

6

9
7

5

28
2

27

4
1

0

0
2

4
0
2

31
8
0
0

15
31
0

15

69 15

38 9

48 11

33 7

39 9

105 23
11 2

104 23

o paid for repairing
Cher vehicle (2)

Not repaired -.
YOu
Your insurance company

6

0
0

6 5
4
1

3

2
1

3
0
0

'2
0
0

0
0
0

0
0
0 '.

14 3

4 1
1



Pre-driver:
1

!. Control 7-111 Simulator Total

Who paid for repairing The other person 0 0 i" 1 1 0.- 0 0 0 1 0
other vehicle (2) His insurance company 0 0 5 3 0 0 0 0 5 1

(cont'd) Don't know 3 3 1 1 1 1 1 8 . - 6 1

Cost divided 0 0 1 1 0 0 0 0 1 0 -

Not applicable 89 91 169 90 145 97 12 92 .415 93
. . --...

Injury to self . None 93 95 175 94 143 96 11 85 422 94
Slight injury 3 3 11 6 5 3 2 15 21 5

i Serious 1 1 0 0 0 0 00 0 1 0
.Very serious 1 1, 0 0 0 0 0 0 1 0

Injury td; other person(1) None 71 72 145 178 109 73 9 69 335 75

Slight 7 7 14 7 4 3 1 8 26 -6

Serious 4 4 0 0 1 1 0 0 5 1

Very serious 2 '2 1 1 1 1 1 '8 5 1

Fatal 0 . 0 0 0 0 0 0 0 .0 0
Don't know 0 0 1 L 1 1 0 0 2 0
No response/not applicable 14 14 26 14 33 22 2 15 74 17

Injury to other person (2) None 5 5. 22 12 10 7 1 8 42 S
Slight .1 1 0 0 1 1 0 6 2 .0

Serious 2 2 0 0 0 0 0 -0 2 0

Very serious 1 1 0 0 0 0 0 0 _ 1 0

Fatal 0 0 1 1 0 0 0 0._ 1 0
Don't know

,
1 1 0 0 0 0 0 0 1 0

No. response/not applicable 88 88 164 88 138 93 12 92 398 90

Injury .to other person (3) None . 1 1 3 . 2 1 1 1 8 13 2

'Slight 1 , 1 5 3 0 0 0 0 1 0

Sefious .
0 0 0 0 0 0 0 0 0 0

Very Serious .
0 0 0 0' 0 0 0 -0 0 0 .

Fatal
Don't knoW

0
1

0
1

.0
0

0
0

0
0

0
0

0
0

b
0

0
0

.0
0

No response/not applicablei.95 95 179 96 148 99 12 92 432 98
. A



--

Pre-driver Control Full

-
Simulator Total

Jho repOrted accident to Not reported 60 61 117 63 100 67 8 62 285 64

?once You 12 12 30 16 27 18 0 0 69 15

Third party 4 4 10e 5 7 5 1 8 22 5
'fitness 5 5 11 6 2 1 2-15 20 4

Not known- 7 7 7 4 5 3 2 15 21 5

Other 9 9 8 4 7 5 b .0 24 5

No response 1 1., 0 2 1 1 0 0 6 1

)etails to insurance Yes
.

60 61 85 45 64 43 6 46 215- 48
:ompany No 37 38 99 53 84 56 7 54 227 51

No response 4 1 3 1 1 1 0 0 4 1

:raffle Offefice Yes_ 5 5 . 16 9 6 4 1 8 28 6'

No 93 95 169 90 142 95 11 85 415 93

Don't know 0 0 2 1 1 1 1 8 . 1 1

)then driver charged Yes . 5 5 9 5 6 4 0 0 20 4

vith traffic offence No 6 65 128 68 89 60 9 69 290 65
Don't know 6 6 11 6 .11 7 2 15 30 7

Not applicable 22 22 38 20 41 28 2 15 103 23

Kssesment of own
.

responsibility for accident 0% 34 35 70 37 49 35 5 38 158 35

107. 11 11 9 5 T 5 1, 8 28 6

207. 7 7 8 4 10 7 1 8 26 6

c 30% s

_ 407.

3

4

3

4

5

6

3

3

5,

3

3

2

0 0
1 8

13

14

3
3

50% 8 8 19 10 9 6 3 23 39 9

60% 2 2 5 3 3 2 0 0 10 2

70% 2 2 12 6 5 3 0 0 19 4
807. 2 2 4 2 7 5 .0 0 . 13 3

907. 2 '2 7 4 4 3- 0 .0 13 3
; 21 .21 38 20 44 30 2 15 105 23.1100%

-



'

-------
Pre-driver Control Pull Simulator Total

Assigned assesment of 0% 32 33 58 31 -.43 29, ' 5 38 138 31
responsibility for acciden 10% . 5 5 4 2. 4 3 0 0 13 3

. 207. 2 2 0 . 0 2 1 0 0 4 1

30% 0 2 1 0 0 0 0 2 0
40% 0* 0 4 2. 1 1 0 0 5 1

'507. 3 3 5 3 10 7' 1 8 19 4
,69% 0 0 2 1 1 1 1 8 4 1

70% 1 1 1 1 0 0 0 0 2 o
80% 2 , 2 1 1 2 1 0 (i 5 1

90% . ,2 2 2 1 0 0 1 8 5 1

100% 51 52 108 58 85 57 5 a 38 249 56

Did you know the-road Very well 19 19 51 27 52 35, 8 62 130 29
Quite well 11 11 32 17 19 13 "1 8 63 14
Not at all 15 15 14 7 22 15 1 8 52 .12
No response 53 54 90. 48 56 38 3* 23 202 45

Contributing factors Parked-vehicles 22 22 43 23 34 23 3 23 102 23
Level. Crossing 0 0 0 1 .1 1 1 a 0 2 0
Lamp post, road
furniture etc. 6 6 17 9 10 7 2- 15 - 35

,

8
Dog on road 1-- 1 3 2 0 0 0 0 4 '1
Object on road . 1 1 1' 1 3 2 0 0 . 5 1

None . 54 55 - 96 .51. 84 56 2 15 236 53

i

.

Road design ,

,.

Road user .

8

6

8-

6

19

6
10

3

12

5

8

3

5 38
1 8

44
18

10

4

Lapde of attention Yes 13 13 30 16 34 23 2. 16 79 18
No 11 32 65 35 59 40 8. 62 163 3e
No response 54 55 92 50 56 38 3 23 204 45



. _ .

0
..

.

. .

Pre-driver ontrol Full Simulator Total

gO) Cwn Parked
41)

12)-

Parked
Contributed-opened door
Failed to apply handbrake

5

0

0

5

0'

0

9

"1

0

- 5

1.

0

2 1

O. 0
-2 1

0
0.

0

cr-
0
0

rorme
.46 47.

1 1%
2 1%

0 -Single vehicle Own Stationary/Stopping 14 14 25 13 13 '9 1 8 53 1.2%

e0) Single vehicle
1,1) toff the road

Reversing
ForwIrd* o

4

1

4
1

11

8

6

4

12 8

10 7

1

0
8

0

28

19

',6%

4%

c0) Single

41) Vehicle
42) On The
0) °Road
444...

Turning right
Turning left
Going straight on
Reversing
Overtaking parked car

3

6

4
5

l'

3

6
4
A

- 1

4
5

4
10
1

2

3

2

5

1

5
7,: 5

4..-3

5 3-

6 4

1 1

0
1

0
0
0

0
8
0
0
0

14

16

13
21

3

3%
47.

3%
57.

1%

0) 2 Cars
1) Other stationary

Own in rear
Different directions

II
0

13
0

26
1

14

1

19 13
0 0

3

0
23

0
61

1

14%
17.

50) Overtaking
51)

Being overtaken
Overtaking

4

3

.4

3

2

9

i

5

, 2. -1

7 5

0
0

0

0
.

'

r

8

19

27.

4%

.0)

.1) Turnihg

.2)

Own Turning .

Other turning
. Both turning

6

11

1

6

11

1

17

14

4

9
7

2

10 7

21 14
4 3

1

2

0

8
15'
0

34
48
9

87,

11%
2%

0) 2 Vehicles
I) Different

72) Directions

)

3)

Head on .

Head on - diverted
Different direction's
junctions
Rolled back

6

2

1

0

6
2

1

-0

4
.7

8

0

2

4

0

8 5

4 1

4 3

1 1

1-

1"

0
0

8

8

0
0

18

11

14

1

4t
2%

. 3%

17.

: 0 Same direction
: Not overtaking
:2)

OWn in rear
Own in front
Side by side

1

1

2

1

. 1

2

5,

1

4

3

'1
,2

3 2

1 1

0 O.

O
0
0

0

0

0

9

3
6

2%
1%
1%

. Pedestrian_ accidents
Other

6

.

.

2

2

2

2

6 3

1

.

3 2-
1 1

1

1

8 .

8

12

5

3%*
1%



Table 5,:;..2 GIRLS Accident Descripli9101E2(LA5cidents)

-----r-
N.,

Number of accidents
*.t,-------

Pre-driver
'

.

Control Full

--------
Simulator Total

9 % 80 7. 45 7. 6 7. 140 %

Occupation Student 4 44 k4 55 30 .47- 67 43
.

59

(from driving history Ehrning 5 15 34 45 15 33 2 33 1 57 41
questionnaire)

..,

Additional part time Yes 6 66 .42 53 25 56 67 77 55

or temporary job
,

No
No response ,

2

1

22
11

32 40
6 8

20
0

44
0

2 33
0

56
7

40
5

Vehicle usually drive Yes 8 88 76 95 42 93 5 83 131 94
No 1 11 4 5 3 7 l 17 9 6

61 1

Type of vehicle Swill car 2 22 . W 34 43 17 38 1 17 54 39

Medium saloon car 5 55 27 34 21 47 4 67 57 49
Large saloon cat 2 22 16 L20 7 16 I 17 26 19

Van ' 0 0 0 0 0 0 j 0 0 0 0
Sports car 0 0 3 4 0 0 0 0 3 2

No response 0 0 0 0" 0 0 0 0 0 0

---i-
.

Engine' size.. 0 - 1000 cc 1 11 2 40 13 29 0 0 46 33
.1001 - 1500 cc ' 6 66 32 40 26 58 6 100 70 50
1501 - 2000 ce- 2 22 16 20 5 11 0 0 23 16
2000 cc and over p 0 0 0 1 42 0 0 1 1

No respones 0 0- 0 0 0 0 0 0 '0 0

a



Age of car

Predriver Control Full Simulator Total

Under 1 year
Between 1 y& under 2 yrs.

" 2 " el 3
"

" 3
le 4 "

le 4" 5 "
11 5 le el 6 le

n 6" el 7 le

n 7" " 8 "
el 8" el 9 . le

n 9" " 10 "

" 10 " " 11 "

11 years and over ,

No response

2

.2

1

2

0
1

0
0
1

0

0
0
0

. 22
22

11
22

0
11
0
0 ,

11
0
0
0
0

6

12

8

11

4
8

9

9

6

1

2

3

. 1

8

15

10
14

5

10

11
11

8

1

3

4
1

1 2

11

9 20

6 13

3 7

5 11

4 9

2 4

1 2

3 7

2 4
I 2

3 7

0
1 _
3

0
0
0
0
1

0
1

0
0
0

0
17

50

0
0
0

0
17
0

17

0
0
0

9

20

21
19

7

14

13

12
8

5

4
4
4

6-
14

15
14
5

10
9

9

6

4

3

3

3

Purpose of Journey Social
Work -

To or from Work /study
Driving instruction.
Other

6

0
1

2

0

66
0

11

22
0

51
t

20
5

0

6t

5

25
6
0

32 71

1 2
6 13

6 13
0 0

3

0
1'
2

0

50

0
17

33
0.

92
5

28

15
4

66
4

20
II

0

Total number of
vehicles involved
in accident

One
Two
Three
Four

2

6

1

0

22
66
11

0

19'

57
40
0

4
24
71
5

0

17 38
23 51
3 7

2 4

3

3

'0

0

50

50
0
0

41
89

8
2

29
64

6
1

Type of other
vehicle involved

A

le

Car
Van .

Motor Cycle
Lorry
Bus
No response
Not applicable

6

1

0
0
0
0
2

66

11
0
0
0
0
22

37

11

3

7

1

2

19

.46
14
4

8

1

4

24

16 36
4 9

1 2

6.13
1 i 2

0 0
17 38

0
0
1

I

1

0 t.

3

0
0

.17

17

17
0

50

,59

16
5

13

6
0

41

42

11
4

9

4
0

29

Within 15. miles
home.

YES
NO

9

0
99
0

64

16
80
20

41 91
4 9

.

6

0
100
0

.

120
20

86
14



Pre-driver Control

.

Full
.

Simulator Total

.

Did you know the very well' 3 33 29 36 12 27 '2 33 46 33
road: . quite well 1 11 15 190 6 13 1 17 23,. 16-

not at all 1 11 10 13 3 7 0 0 14 10
no response 4 44 26 33 24 53 3 50 57 41

Contributing parked vehicles 2 22 13 16 4 9 1 17 20 14
factors: level crossing

lamp vost; road junction,
etc.,

dog on road

0

0

0

0

0

0

' 0

9

0

0

11

0

0

11

0

0-
24

0

0'

0

0

0

0

0

0

'20

0

0

14

0
object on road 0 0- '5 6 1 2 10 0 6 4
none : 5 55 40 50 20 44 5 83 70 50
road design 1 11 8 10 6 13 0 0 .15 11

road user 0 0 4 5 43 7 0 0 7 5

...
.

lapse of attention yes 1 11 17 21 9 20 1 17 28 20
no 3 33 37 13 29 1 17 14' 39 .

no response 5 55 26 33 23 51 4 67 58 41

,



.
.-

seramorrana.m ....r.am-s

Pre-driVel

..1......01...rp.mIlmtr+...

Control Full

..M.

Simulator

...1.011...... Ir.

Total

Kind of road Motorway 0 0 0 Cr 0 0 0 0 0 0

':'
Clearway 0 0, 0 0 0 0 0 0 0 0

. Nat carriageway 0 0 1 1 2 4 1 17 4 3

Four lane road 2 22 9 11 5 11 0 0 16 11
Three lane road 2 22 4 5 2 4 0 0 8 6

Two lane road 4 44 35 44 17 38 3 50 59 42
. One way street 0 0 6 8 4 9 'I 17 11 8

No lane marking 0 0 15 19 3 7 1 17 19 14

Don't know 0 0 1 1 1 2 0 0 2 1

Other 1 22 9 11 11 24 0 0 21 15,

Speed limit 30 mph 4 8 88 60 75 25 56 3 50 96
.
69

40 mph 0 0 1 .1 2 4 0 0 3 2

50 mph .,... 0 0 1 1 0 0 0 0 1 .6.41

60 mph '0 0 0 0 0 0 0 13 0 0
70 mph 0 b 4 5 3 7 2 33 9 '6

Don't know 0 0 3 4 2 4 0 0 5% 4
Other 1 11 11 14 13 29 1 17 26 19

Light conditions Dawn 0 0 . 1 1 0 0 0 0 1 1

Daylight 0 5 55 40 50 25 c? 56 6 100 76 54

Dusk 3 33 10 ., 13 3 7 0 0 16 11

. Dark (unlit) 0 0 8 10 5 11 0 0 13 9

. Dark (lit) 1 11-. 21 26 12 27, 0 '0 34 24

Weather conditions Clear 7 77 56 70 33 73 6 100 102 73
Rain '2 22 22' 27 10 22 0 ..0 34 24
Snow 0 0

_
1 1 1 2 O. i 0 . 2 1

Fog . 0 0 1 1 1 2 . 0 ; 0 2 1

Severe Winds 0 0 0 0, 0 0 0 0 0 0

Road conditions Dry 7 77 52 65 30 '.. 67 5 83 94 ;67

Greasy 0 0 4 5 0, 0 0 . 0 4 3

Wet 2 22 22 '27 12 27 0 0 ° 36 26
Muddy 0 0 0 0 2 4 0 0 2 1

Icy 0 0 2,. 3' 1 1" 17 4 3



Road, Surface Smooth
Pot-holed

--Lapse chipiings_
Cobbled
No response.,

Pre-driver Control Full Simulator Total

8

0
0'

1

0

88
' '0'

0

11

-0

61

7

4

1

0

76
9

5

1

0

36
1

6

2
0

.80

2

13

4

0'

4

.1-

"1

0
0 ,

67.

17
17

0
0

109 78
S 6

11 8
4 3

7 5

. .

At or near Roundabout- 0 0 6 8 2 4 1 17 9 6

'Y' junction 0 0 5 6 1 2 0 0 6 4

Junction (more than 4 roads) 0 0 1 1 1 2 0 0 2 1

Private drive/entrance/car
park

1 - li 7 9 12 25 1 17 _ 21 15

Staggered 'junction 0 0 2 3 0 0 0 0 2 1

T0 junction 4 44 -10 13 8 16 2 33 24 17
Crossspads- 2 *22 7 9 9 18 0 0 18 13

Another type of junction 0 0 1 1 0 0, 0 0 . 1 1

Pedestrian crossing 1 .11- 8 10 8 16 0- 0 17 1?

. Not aS a junction 1. 11 32 40 5 10 2 33 40 29

, .

Manoeuvre of own Making normal progress 1 11 14 18 10 22 1 17 26 19
vehicle. Waiting to go ahead, but

held up .

1 11 2 3 1 2 0 0 4 3

Overtaking or moving a 1 11 '6 8 2 4 0 0 9 6

. held up vehicle
.

Turning or waiting to 2- 22 25 31 13 29 3 50 43 31

turn right or left. .

-

-.

Slowing down or stopping
e.g., at lights -

1 11 9 11 3 7 1 17 ' 14 10

Moving off 0 0 7 9 1 . 2 0 0 8 6

Parked 0' 0 3 4 0 O. 0 0 3 2
Parking/Reversing/Trn rnd. 3 33 .14 18 14 31 1 17 32 23

- No response 0 0, 0 0 0 0 0 O. 0 0-
-

Manoeuvre of other Making 'normal progress ' ta 11 12 15 7 16 1 17 21 15

vehicle (no 1) Waiting to so ahead but
held up. .

1 11 0 0 1 2
...

0 0 2 1

Overtaking a_movinF or held -0 . 0 9 11 3 7 1 17 13 9

p vehicle.
.



Pre-driver Control Full Simulator Total

MaroeuVfe of other
vehicle (no 1)

Turning or waiting to
turn rt/lft.

2 22
.

13 16 4 9 1 I, 17 20 Ii

Continued. Slowing down or stopping 4 44 9 11 3 7 0 0 16 11
e.g. at lights e

Moving off .. ,,0 0 5 6 3 7 0 0 8 6

Parked 0 0 7 9 5 1 0 0 12 9

Parking,reversing & turn-
ing round.

-0 0 5 6 2 4 0 0 7 5

Not applicable 1 11 20 25 17 38 3 50 41 29

Manoeuvre of other Making normal progress' 0 0 2 3 1 2 0 0 3 2

vehicle (2) Waiting to go ahead, but
held up

.

0 0 0 0 0 0 0 0 0 0

Overtaking a moving or
held up vehicle.

0 0 0 0 1 2 0 0 1 1

Turning or waiting to
torn

0 0 0 0 1 2 0 0 1 1

Slowing down or stopping
e.g. at lights:

' 1 11 1 1 1 2 0 0 .3 2

Moving off 0 0 0 0 0 0 0 9 0 0
.

Parked 0 0 1 1 1 -2 2 0 2 1

Parging, reversing 0 0 0 0 0 0 0 0 0 0
. or turning round.

. .. Not applicable 8 89 76 95 39 87 0 100 123 88

Manoeuvre of other Making normal prOgress 0 0 0 0 1 . 2" 0 0 1 1

vehicle (3) 'Waiting to go ahead, but 0 0 0 O. 0 0 0 G 0 ;0
held up . -

OverPaking a moving or 0' 0 0 0 0 01 0

held up vehicle .

.

.

Turning or waiting to 0 0 0 0, 1: 2 0 0 1 1

turn rt or lft. . .

Slowing down or stopping 0 0 0 0 0 0 0 0 0 0

e.g. at lights. .

Moviabtoff .0 0 0 . 0 0 0 0 0 0 0
I >



fr

Pre-driver Control Full Simulator
,

.

Total

Manoeuvre of other Parked 0 0 0 0 0 0 0 0 0 0
vehicle (no 3) , Parking, reversing 0 0 0 0 0 0 0 0 0 0

.
turning round. ,

Not applicabte 9 100 80 `100 ',42 93 6 100 137 98

,.,

Pedestrian None 9 99 76 95 43 '..9.6 6 100 134 94
Crossing at Ped x. 0 0 1 1 1 2",-. - ,o 0 2 1

Crossing the road
within 20 yds Ped x.

0 0 0 0 0 0 0 0 0 0

Crossing elsewhere 0 0 2 3 0 0 0 0 2. 1

On the pavement 0 9 0 0 0 0 0 0 -. 0 0
On central strip 0 0 1 I 0 0 0 ti 1 1

Boarding or alighting, O. 0 0 0 0 0 0 0 0 ' 0
a bus
On road not crossing 0" 0 0 0 1 2 0 0 1 ' 1

1

.

S;at belt worn Yes 0 0 22 27 14 31 4 67 40 29

b' driver No . 8 88 56 65 28 62 2 33 90 64

Not fitted
`,4,

0 0 6- 8 2 4. 0 0 8 6

S at belt worn by Yes 0 0 8 10 5 . 11 1 '17 14 isi

p ssenger No 8 8 33 41 19 42 .1 17 61 44

Not fitted 0 0 3 4 2 4 0 0 5 4
No passenger 6 0 0 34 43 18 40 4 67 56 40

D ink Nd-one 7 ,77 74 93 39 .87 6 100 126 ,90

Driver 1 11 1 1 3 7 0 0 5 4
Other driver(1) 0 0 3 4 0 0 0 0 3 2

.0ther driver(2) 0 0 0 0 o 0 0 0 0 0
Pedestrian 0 0 1 1 I 2, 0 0 2 1

Passengers 0 0' 0 0 I 2` 0 0 1 1

0\
0i

er.



Pre-driver
-

,-....

Control

,,...

Full Simulator ial
--- .

Parrs of own vehtcle Front 3 .33 28 35 13 29 1 17 45 32
hit Back 3 33 1-1/ 23 l''. 24 1 4\17 33 24

1.earstde 1 11 22 27 li ' 33 2 33 40 29.
Ofisidi 2 22 12 15 it 13 2 .-,10. 22 16
Roof 0 0 tt 0 0 0 0 0 0 0

Parts of other

------.--------..---
, Front 3 33 22

..-1.-

2' 31 24 1 17 37 26
vehLele hit (1) Back l 11 17 21 6 13 1 177 25 18

Nearside 1 11 13 16 3 7 1 17 18 13

Offside 2 22 8 10 8 18 0 0 18 13 .

Not applicable 2 .22 20 25 0 0 3 50 42 30

Parts of other Iront 0 0 1 1 2 4 0 0 4 3

vehicle hit (2) Back 0 0 1 1 3 7 0 0 1 1

Nearside 0 0 0. 0 0 0 0 0 0 0
Offside 1 11 t- 1 0 0 0 n 2 1

Not applicable 8 88 77 95 40 89 6 100 133 95

Cost of icpairinr E0 1 11 .4 18 .-- 9 20 3 50 27 19

own vehicic il - £25 4 44 38 48 21 47 3 y 66 47
£26 - E50 0 12 15 5 11 0 0 017 12

£50 + vehicle driven away 2 22 7' 49 3 7 0 0 12 9

£50 -f- vehicle not drivable 1 11 7 9 3 7 0. 0 11 8
Write off 0 0 0 0 4 9 0 0 4 3

Don't know 0 0 2 3 0 0 0 0 2 1

No response 1. 11 0 0 0 0 0 0 1

Cost of repairing £0 0 0 13 16 3 7 0 0 16 11

other vehicle l) El - £25 2 22 10 13 7 16 1 17 20 14
E26 - 150 0 0 9 . 11, 1 2 0 0 10' 7

£50+ vehicle driven away 0 0 2 3 1 2 0 0 3 2

£50 -1- " not driven away 0 0 2 3 0 0 0 0 2 1

Write off 1. 11 1 l' 1 2 0 0 3 2

Don't knew 3 33 24 0 13 29 2 33 42 30

No response .

0

0 0 0 0 o . 0 0 0
Not applicable

,__
3 33 19 24 19 42 3 50 44, 31



P

Pre-driver Control . Full Simulator Total

ost of repairing CO 0 0 1 1 2 4 0 0 3 2

other vehicle (2) El - t25 I 11 1 1 0 ,0 0, 0 2 1

E26 - E50 0 O. I 1 0 -0 0 0 1 1

£50 + vehicle drivable 0 0 0 0_ 0 0 0' -0 0 0
-£50 + 'I not " 0 0 0' 0 0 i o 0 0 0 0
Write off 0 0 0 . 0 I 2 0 0 1 1

Don't know 0 0 1 1 -- 2. 4 0 0 3 2

Not applicable 8 SS 76 95 40 89 6--- -100- 130 . 93..:

Who paid for own Not repaired 3 33 19 24 14 31 3 50 39 28

vehicle Vou 4 44 35 44- i 1$ .40 3 50 .60 43
Your insurance Co., O. 0 4 5 2 4 0 0 6 4_
The other person 0 0 $ 10 1 2 0 0 9 6
His insurance Co. 0 0 10 13 6 j 13 0 0 16 --IT--

,

Don't know 1 /I 2 3 4 I 9 0
Cost divided 0 0 0' 0 0 0 o -- -6 0 0
No response 1 11 2 3 0 1-0-

- 1

0 0 0 0

Who paid for Not repaired 0-- la- 12 15 5 11 0 0 17 12
repairing other _ 3 33 8 10 2 4 1 17 14 10

Vehicle (1) Your insurance Co., 0 0 3 4 1 2 0 0 4 3

The other person 0 0 6 8 0 0 0 0 6 4
His insurance Co. 0 0 8 10 4 9 0 0 12 9

Don't know 3 33 "21 26 13 29 2 33 39 28
Cost divided 0 0 0 0 1 2 0 0 1 1

Not applicable 3 33 .22 27 19 42 3 50 47 34

Who paid for Not repaired 0 0 1 1 2 4 0 0 3 2

repairing other You 1 11 0 0 0 0 0 0 1 1

vehicle (2) Your insurance company 0 0 0 0 0 ; 0 0 0 0 0
The other person 0 0 0 0 0 0 0 0 0 0
His insurance Co. 0 0 0 0 0 0 0 0 0 0
Don't know 0 0' 3 4 3 7 0 0 6 4

Cost divided 0 0 0 0 0 0 0 0 0 0

Not applicable 8 88 76 95 40 89 6 100 130 93
-----
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Details to
insurance eonpany

Whether char.-ea

with traffic ottence

Pre-driver Control Simulator Total

Yes 33 28 35 14 31 *1 17 46 33

No bb 51 64 31 69 5 83 93 66
No response 0" 0 1 1 0 0 0 0 1 1

Yes 1 11, 3 9 0 0 7 5

No $ qt. 41 91 3 50 132 94

Don't Know 0 1 1 0 3 50 4 1

Other driver charged
with traffic offence

Yes
No
Don't know
Not applicable
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Assessment of own
responsibility for
accident
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Accident Type Irre-driver Control Full Simulator Total

00) (Own parked
.01)-PARRR (rarked-contd- opened door 0 0 2 3 1 2 0 0 3 2

02)- (rarked- failed to apply 0 0 0 0- 0 0 0 0 0 0
( hand brake 0. 0 0 - 0 0 0 0 , 0 0. 0

10 t?tationarvstoppinc 1 11 ' 5 5 11 0 18 L3
2£31 Off the iReversingal the road .

,
. 22 5 . 5 11 0

0
12 9

21) Road (forward off the road_ 0 C' o 8 16 0 0 ' 13 9

30) Single, (Turning right (bend) 0 0 1 '" 3 4 9 1 17 1 7 5

31) Vehicle ' (Turning left (bend) 0 0 l'' '4 5 0 -0 1 17 5 4
32) on (going straight on 0' 0 1 0 0 0 0 0 0 ''' 0 0

33) the (reversins 1 11 6 8 6 13 1 17 14 10
34) road . (overtaking parked ear 0 0 1 ' 0 0 0 0 1 1

, 40) two vehicles (own in rear i

1

...,

11 ' 8 10 1 1 2 0 0 10 .7
41) 4n the road (Own, from different direction 0 0 0 0 0 0 0 0 0 0
42) (reversing 0 0 1 1 1 2 0 0 2 1

40) 0,eing overtaken
er =; ,1- - -

41)-- '''''. (overtaking .

0
0

0
0

2

1

3

1

0

1

0

2.

0
0.

0
0

2

2

1

1

60 (own turning 2 22 10 13- 6 13 2 33 20 14

61)--Turning (other turnini: 2 . 22 8 10 4 9 0 0 . 14 10

61) 0:oth turning 0 0 3 4 0 0 1 17 4 3

, . 0
.70) two vehicles (head o'n (opposite) - 0 0 2 3 . 0 0 0 0 2 1

- -1) different. (head et diverted (opposite) 0 0 1 1 0 0 0 0 1 1

!,72) dicectioni. ' (different directions (junctions) .) 0 2 3 1 2 0 0 3 2

-7.3). Rolled back 0 0 0 0 0 0 0 0 0 0
.,.>

,

. .

80) twa.vehicles (own in rear ' 0 0. 1 1 0 0 0 0 1 1

83)_iame (own in front 0 0 4 1 1 0 0 .0 0 1 1

8:1) direction
(. - (side 'y side 0 0 0 0 2 2 0 0

_
2 1

1-

`90
.

All pgdestrian accidents 0 0 1 1 1 1 0 0 2 1'

99 Other
. 0 0 1 1 0 0 0 0 1 1 .-

J . _

s.: 4
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Table 5.1.3 Classification of Accident situations

Type Accident situation - own car Code No.

1. Own parked,: hit by another vehicle 00
. :, contributed, e.g. opened door 01

: failed to apply handbrake 01

2. Olaf stationary/stopPing/mpving off, i.e. 0-5 mph and other'
moving e.g. hit in back, t side, moving off at junction,
reverted into. '

.

10

3. Single vehicle accident - or where a parked.cur involved
manoe4ving off-the road. ,

: reversirg 20
: forw4rd 21

4. Sincle moving vehicle or where parked cur involved, on the road. .

: filming; eight Or right hand bend 30
: " left " left :1 31
: '01ng straight on 32
: revor ::ing

: overtaking parked cur
33
34

5. Own moving, tther stationary or stopping.

.

:I approaching from rear - 40
: approaching from different directions 41
: reversing (own) 42

6. Two or more care involved - both moving overtaking -

: 1 eine ' overtaken 50
: overt%king 51

7. Two or more ofxv inv,:ave - both moving turning

i O. tnrning 60
: olLor tnrning hl
: txIL i.rLve 62

el,. Two or more ,Ifir;; - oti. moving opposite/different directions

: non on (opposite)
1 70

: Ld op. fiverted e.g. hit wall, vehicle on left 71
different directions e.g. at .;unctions

:
dtrl.r..1',,i:r.,':o;:, rolling ba.ik

72
,,,
, ,

(i. TW6 or corew.hiolo.: - loth moving .iame direction not overtaking
.1.(!. 4:ffermit ;Te4:4:1. .

: 0:::. 1% re'ir Ho
: own in front W.
: ::11e by side w

10: All ",t4,1P.ttri,,n 't0q11fnli.; '10

11. Wner h!o1len4.. - Li i:; f.aling beer nrrol:: ,

- ,i.:,,, in ro..1
.

9.;

- v.'?.icle on te.w

1
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TABLE_5.1.4 BOYS' ACCIDENTS A ORDINO TO ACCIDENT SITUATION

\
Pre Control Full Sim Total

own parked 5 (7) 10 (8) 4 (8) 0 19 (8)

own stationary/stopping 14 (3) 25 (3) 13 (6) i 53 (4)

single vehicle off the roade. .5$ (7) 19 (5) 22 .(3) 1 47 (5)

single vehicle on the road '19 (1) 24 (4) 23 (2) 1 ,67 (2)

2 -cars - other stationary 13 (4) 27 (2) 19 (4) 3 62 )
overtaking accidents 7 (6) \ 11 (7) 9 (7) 0 2' ()

2 vehicles - different directiona 9 (5) 19 (5) 14 (5) 2 44 ()
2 vehicles - same direction 4 (9) 10 (8) .4 (8) 0 18 (9)

turning 18 (2) 35 (1) 35 (1) 3 91 (1)

pedestrian
e

2 (10) 6 (JO) 3 (10) 1 12 (.0)

other 2 (t0) & 1 (11) 1 (11) 1 5 (11)

Total' 98 417 149 13 44'i

Figures in brackets denote rank order.

TABLE5,.1.5 GIRLS' ACCIDENTS CLASSIFIED ACCORDING TO ACCIE6IT SITUATION

Pre
1

Control
- 1

Full
1.

Sim Tofu.

own parked

ownstationaryintopping '

0

1 (3)

2

,12

(8)

(3)

1

5

(6),

(3)

0

0%

1 (8)

18 (4)

single vehicle off the road 2 (2) 11 (4) 12 (I) 0' :.".: (3)

sinelo vehiele on the road 1 (3) 15 (2) 10 (P) 3(1) . (4
(rim - etLer stationary

1 (3) 9 (5) 2 .(4) 0 1 (0

: ?.arc. - evertakin47 0 3 (7) 1 (t) 0 7 41

: vi.hi,!10 - differlnt dirvetiar 0 5 ( 1 (( ) n . (t)
vhill - name direction (I 2 (8) 2 (4) 0 4 .0

;' vLiot.o - turninfe 4 (1) 1 (1) 10 () ,.(!) :!)

pedtr2xte. 0' 1 (10) 1 (,) ,0 CO

W,r 0 1 (10) 0 n : ()
To+. a I . 9 HO .V; i 46

Fie-irf,s in bralts denote rack

18.ti
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wherever people need to cross ttp road other than at Intersections, e.g.
outnide major buildings eta. There are fewer decisions to alter speed and
direction due to different classes of road users with different objectives
and therefore different driving characteristics. For example, there is off-
street access to shopa, factories, goods depot; etc., and therefore few
vehielen loading and unloading on the ntreet. Because of-the'regional
economies, as opposed to a national economy an in this country, there are few
citio tL hive only one major industry and hence there are fewer heavy,goode
vehiolon travelling long distances.

Desplto the 00iciis Implications of the road structure for driver behaviour
and oonaelheutly aecients, the driver behnvicur rerearch literature in not
hrot.orisel by an explicit recognition of the importante of the road denign
in affe ..tit? the drivers' deciions to alter speed and direction. Most
iriv.r bohavi..)ar renearch tend:: to vorxentrate on the' relationship between tho

a.rari.alar manoeuvre is carried oat, i.. the pro,eure, and' safety,
ovpaking (I.D.F.R.A., 1573), rather than on 'he relationship between

'no irivorr' actions and the road configuration, i.e: Driver behaviour
'0 t ape!: as isolated from the road environment. It is the relation-

be'weon the Troc4)hre ir'i the manocuvre that ia critical for safety.
W01- this la i very"promioirg area for accident research, it is difficult to
-;r1V1 -nnlasions from oar own data via i vi t:e relative difficulty
!resented by different tyro of road lesien aince we have no data regarding

frer. ry wi'h which tberc rituations were ence:antered. Thus this in-
vexiation coin only serve an au exploratory ataiy.

D1'1 were collected from trose involvet in anciden'm abtat the kind of '
wre trivIre on when 'he aeeiet occrred. Table 5.1.1 shows

the disribution of accilen's on the lifferet tyres of road for calla group
' ,. boys' sample. N-arly ha:f of the accidents took place on two law-

reala, lie. where there was only room t.'or two cars aide by vide. Roado with
no lane narkln:T. and fon' lane roa: wort. 'he other moot,freluent type of road
't'on. which ac-A.lentr. oecurrel, al-wh they witi. accounted for only 110 of

4)f 4%. vow ocearring on metorwayo, clear-
va:r ah4 ssi-earr:agowayo, a::1 :.:'i':. E: in seas: rospeets these rsads are not
Essinllar ieth-1,1-nrel for fast moving traffie, aocevo and
v-r%rlt:-!. co" traffi- itreo.c,theao categories werwen when tertiu,7
lho d::feren,ea between the freihehry disributiona the boys' groups for

si..nineance.. The diffen4nces were foarii to be vlonificant at
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The difference between the boys' and girls' involvement in motorway acci-
dents could be expected in view of the fact that the girls reported that they
drove very little on motorways. In addition, in proportion to the total

driven on motorways, accilient ivolvoment on, motorways is very mall.
(2751 of those who drove in the seven das prior to being questioned in 1974
said that they drove about half or more of their mileage on motorwayn) Acair,
thia under-representation of motorway aecidento coulebe expected on tie basic
of the fact that, in relation to mileare travelled, accidents occur on motorways
at one tenth the frequency rate of those on other roads, for the. ISIC uo a 14,111Dii..
(OC.E, 1977,). Other thu this, little can bo said about the relative
difficulty of the other types of road cioe nothing is known about the proror-
tiuh or mileage driven on eaon type of road. It in not clear whether t1;
ma.eri'.y of aenidehtn took plaoo Oh two 1.1n.., roadn4beeause thin in where awl
of irivinc W40 done or tu,m14:,. 'Liu 'ype of road pronehtnirroater

to young drivrs,n other sytivo of road.

Ti. e steed limit on the road en which Ih a.teilnt occurred wao also :weer-
. a.:"0.1. Nearly throe (I.:aeons of the bovl accidehtn took ',lac() on road.
w'ith.a tf: mph sp-ed limit, The other ma.tor eateaory, notheru'refors to tnao
reai'.! %I.i. no, or 176r; low, opodjim:f., ivo. private road z, car prk.: (r ..

i dr.v'0w1.-n, . When the nen:dent:1 oecurrin,7 on roads with hi,7hor npeed limits
77..re .=1.1ri, 'he croup? were foini to trfr ienifichtly it the i4Z 10'91
n,"1. r,,np:!.t 2,4 the iintrib..1:on of aco.ileatto on road:, with different spell
..m:4n. Th,n mkrrA to 10 ae..,:,..ntai rOrtt7 4he lraitel boy: havint" more a-',1-

1.*:.4.. 0. t:.a rillif, rci%.1.1 11:.oro 4.1, -re -tro Lo, or Arr;: low, peel limit

?3: i' t...'.:: Zi.C.W. .'it.:':r thformvion for 'hc ,tir1.0 ?-routs. 01.9,..1,1,4.-.
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type: or TOvi roorfaee.
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The rampl wore alru to provide. ir.fornatiol. about the conli;uration of the
road at tho p1'ne of the rieeident. Tip: road oonri;74r3tion vat,. aca.:.iemed to
onn or' th varioer eategbri.:An rIl.own in Tal le:' 5.1.1 aceording to the relevance
of tLe parq..Alr road feataro. 17or ermaple, a driver thiht report that the
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read n maintainiiv speed ar..1 forward direction and also in permittine 4,.
ltrral rolationnhip between two vehioles an in the overtaki.-.. .accn:re, 3..o
thee view of the road as a chanr.el permitting traffic to f3< T otivr
ma ior prohle-fm appears to he thc diffiealty presented by V. ;.- e: qtwork
e.ster,71:./ direction.. In so far ac the, road user spends lt_ . 4.tme .7 arioricr

no irivor to ctire.nPye 4irection proc;e:.tr eves. creator difficultg that: of
.iire<tion that.. progrecrizii7 aler.t7 the road, clearly 4 ho way the roads ens.)

Y....tin-I:rine' 11 --.41 v7infirerytion. There in eyao variation between th.. rro.spo
e-i.,-. ;0:,..ei ...4:7:0.0 le,c, :.<-:+, laffici(.<st to ftttain ottintical :icnificanoc.

:

T.*: ...- ...1.2 r:.:41:7 the frov.e.r.<;7 of the l.irlsi tztr.oeuvre..p 1mmeliat4l7 b. fem.
--.- .7; iF.-y... The co." fr-c.ion4 mance wrc wals +L a'. of tarY.'.o ., fel ;owl =:.,Vi i. :1 .: ..pr . i :;,-11.0.>avron ay. I Otr...aki,:.,7 r.F.7rmal pre -root!". Thug, L. do -1,- of
.7 - :7.7.4 - '.eY.... pro;474:.4:4yroa`....r prO 1 eyr,c- tor t.7..- .<-1r1.7 than t !. tto:.o. T1v<
I . :-.' :7. 7. - .7 : o'w-- t tY.- --.:ri.:' an! i ,::.' a< c... :4.1:4.s :,..7..,-! :t..trao in4erytt.

... ..- r.,..:1 .-:Y.fi-.rat lot. al .1 1.-ar..c. raor... In :,e) far af !:.r .0 4
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Those people who were involved en an accideet'were also asked whether he
--,--presence oe any other taotoes had coneributed,to the accident.. atee& 27%

of. the "boyeand 19%.cfthe girls' accidents, ihey reported -tlekt parkecreshieles-
. anti other road users had contributed to the oecurrenee of the accident. There
are two ways in which they can contribute to an accident. Firstly,, they

reqeix a driver to alter hie direction so as to avoid hitting them, and
secondly they obscure the dri7er's viseen of the road by masking other road
users. Despite.ths, boys' grearae-eperieitem, tfiey meee--frectuenta. report

O

the incidence of parked cars and road users as'contributing factors ,n the
accident. It will be reFilled that they were less likely than the girls to
attrebate some degree of responsibility for the accident to the road environ-
-ment. It is difficult to attach ag-eat deal of weight to the answers to this
.quest ion, but it may'indicate that the boys experieecea greater aeffiCtii.ty with
other road users than the girls and less difficulty with the road environmert
Itamethe girls. This seems a plausible explanation, since theytwere invo:ved
in merceaccilents with at least **(ene 'other vehicle than tne girls wer -.

5.5 Informational factors

Informational factors are those actors which provide the driver with

(guidisiee as to how he shdyld alte the apeel and direction of: his car.
yoweser this iie the chief area be hich our knowledge of all the circumstancee
at the time and place of the accident is deficient. Althotigh the iefoxv-
ational factors include such things as road markings;.signs and signposts et.,

/
these are the :variables about which it is very difficult to get reliable infor-
mation from the sample themselves since frequently drivers arelot aware of
having seen tnem. To' get this kind of information in sufficient detail, it
is neeessaey for a trained team to investigate the site of the accident as son
as possible after the accident has occurred. It can be sAen from Figure

4
5.1.1 that iettle information which could 'throw some light on the'part played
by road markings, pedestrian crossings, traffic, lights etc., was collected
frlm the drivers who were involved in an accident. Consequently, although
this is a promising area for accident investigations, analysis of the reJaLlon-
ship ef.itIormational factors and accidents cannot be carried* out in thessfudy.

, e
5.6 External., factors

e

gieirilaffactors are those factors which are external to the driver/tae/roadr
traffie system,but nevertheless affect -the activity of driving. Such
faetors include the light, weather, road conditions etc. In an attempt to

L assess the relative difficulty of the driving task in these different eonditeonce
information about these faetors-at the time of the accident was collected from e

- the sample.' 'A'complete list of these factors 1"s shown uhder the appropriate
head:ng in Figure e.t.t.

The enpate of darkness on the difficulty of the drivingetask will le,
investigated by comparing tne incidence of day and night accidents. Tab l=

5.!.1 shows +he frequency distribution of ascidents according to the degree e
l.ightlor the boys' sample. It can be seen that slightly more than ha:f of

. the boys' accidents occurred during the hours of daylight. When the gro,ps
. ' are eompared:-1+ can be seen that the filly trained boys had fewer of their

aecients.during the day time and more at night time than.the'other gro Ps. .

.These differences were statistically significant at the 9% levee:. Thee.

+raining-is associated with a larger proportion of night time accidents.
-

.
A

To a ierta/n extent, this result could be expeceed since the feily trained
- group reported that.they drove a greater proportion of thetr weekly mileage

at' night than the other groups. However, as their weekly mileage is-lower
than the other groups, the actual number of miles driven at night may not hk
higher tiara Vat of the other groups,. Thus, tne proportion of night- a.cideets

19:.1
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appears to be related in a constant way to the proportion of night 'driving.
On the other hand, since the trained group were also considerafty less-experi-'
ended as drivers, it may also be that this difference .in the proportion of day
and night accidents is accounted far by their different levels of experiende.
Thiff would imply that.night accidents decline with experience. If this is
so, it would suggeit that night driving presents more difficulty to the new .

driver than day time accidents and that theability to drive safe2y at night
is acquired,more quickly -than the ability to drive safely during the day time.:

Table 5.1.2 shows the frequency distribution of accidents 'sic-co-rang Itittfe-
degree'of light for the girls' sample. Again, slightly more than half of the
accidents.took Place during the day iiiend about one third at night. There

'are no substantial differences within the girls'-sample. When the boys and
girls are compargd-, ft can7t*,7ZVen that thri.distributions of acoidents-accordri
to the degree of light are very similar.' When the bdys and girls were com-
pared with respect to the amount of night driving, it was found that the girls
droye significantly less at night than did the boys. Not only did the girls
drive a smaller proportion of their mileage at night than the boys but they also'
drove fewer miles at night than the boys. Thus, the fact that the proportion
of night accidents is very similar to that of the boys would suggest that night
driving is more difficult for inexperienced drive's than experienced drivers
and that this skill improves fairly rapidly:* (If the proporticn of night' .
accidents was related in a constant fashion to. the propOrtion of night driving,
then one would expect the girls to have a smaller proportion of night accidents
than the boys). -

11

It is interesting that according to these figures, night driving which is
assumed to be amore difficult task than day time driving because of the lack
of visibility, is found to be more difficult in relatiowto'the'amount of
driving done at night for inexperienceddrivers only. For the more experienced'
groups of drivers there is evidence that day time driving is more difficult
than night driving, as measured by accident frequencies.

When the night accidents aie compared on the basis.of whether or not the
streets were lit; it can be seen in the boys' case the ratio is 'slightly more
than 3 accidents on streetswith public lighting to'l accident on streets with-
out lighting-, with-the-fully trained group <i.e. the least experienced groUP)
haying slightly more on unlit roads. The-girls had slightly more than 2
accidents on streets with lighting for each accident on streets without lighting.

.This would tend to indicate that, the very inexperiencee drivers had more diffi-
culty witiChight driving because of of ViSaifity but that the ability to
drive safe at night on street's without lighting increased .with experience,
i.e. drivers learn to adjust their driving to the situation imposed by reduced
visibility.

Apart from the-degree of lighting, one of the chief differences between day
and night driVing is the amount of traffic. Traffic flow at night is con- °
siderably lower than it is during the day time. The fact that the experienced,
drivers had more accidents during the day than during the night may indicate
that-they find it more difficult to drive in zoaffid conditions than in condi
tions of poor visibility. There was some evidence to 'suggest that it took
longer to acquire the skill of driving in traffic than to control the oar'er
to alter speed and direction according to the road configuration. The evidence
presented here with respect to day' and night accidents tends to auhstantlate 'this
finding.

It is, of course, not entirely clear toWhat extent night accidents are
.caused by fatigue rather than lack ofvisibility. "Data were collated. from
the sample relating to the time of day when the accident occurred. This is
presented ,for each of the groups of boys and girls at the end of Table 5.1.2:
It can be 'seen.that-accidents are distributed fairly evenly throughout the day
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from 8.00. am until midnight 114th slightly more occurring at the evening peak
travel period. If the assaption is made that these accidents which occur '

after 10.00 pm and before 3.00 am are likely to involve a driver who is tired,
it can be seen that this period accounts for 13% of the accidents. Since it
is usually dark or dusk by 10.00 pm, nearly all thesetcident have taken

" place when visibility is poor. While it cannot be assumed that accidents .
that occurred before 10.00,pm did not involve a diiverilho was tired, it can
be seen that lack of visibility. provides a more plausible explanation for most
of the-46% of accidents occurring at,dusk and it night. Likewise, singe the

_10.00 pm - 3.00 am period is the one most likely to include drivers whohave
been drinking, it*can be -seen- -that this dbes_not account fdi the majority of
dusk and night accidents for this sample of young people. .

Another factor external to the driver /czar /road / traffic system which may
affect the activity of driving is the-wepther. Information relating to the
weather conditions at'the time of the accident was therefore eollected. It
can be seen from Tables 5.11.1 and 5.1.2 that about 70%.of all accidents
occurred when there were np adverse weather conditions and about 25% occurred

4when it was raining. ,Theie were no differences within or between the boys'
and-girls' sample. It is of course not known the extent to which the various
groups drove in different weather conditions and whether there were any varia-
tions between the groups. It is therefore difficult to relaie it to their
exposurerto risk. However, the most remarkable feature of these tables is
the similarity of the accident distributions with respect to weather conditions,
despite the difference in levels of experience. If the groups' exposure to
risk with respect to weather conditions (i.e. raining or poraining) is .

4 broadly similar and there seems no reason to expect it to differ (although this
might be expected for the more extreme weather eondfliOns such as fog and ice),
then,it would appear that drivers 0 not appear to adjust their drivini to the
new situation imposed by the change in the weather (as reflected in acc ident
fibqUency). This would appear to be ode area where learning has not tr
place.

The sample were also asked to provide information about the road conditions°
at the time of the accident. It can be seen that about 60 of the boys'
accidents took.place-On'fty roads and 35%.'9n wet or greasy roads., The figures;
for the girls' accidents are 67% and 20. The differences between and within
the boys' and girls' sampleai'e not significant. Thus", thesegta confirm
the finding noted above, namely that driver behaviour in wet conditions, as
reflected in accident frequency, does not appear to alter as experience
increases. . ,

It can be seen thattfle proportion of accidents occurring on wet and'grktsy
roads is higher than the proportion of accidenteoccurring when it was raining.
This increase is a fairly constant 8-10% for all the groups in the sample.
This.appears to indicate that not only do these young drivers not adapt their
behaviour (as measured by accidents) or adapt it sufficiently to avoid becoming
involved in an accident, according to the weather but they also pay less atten-.
tion to the condition of the road surface irrespective of the weather prevailing
at the time of the accident.

Those people who were involved in an accident were also asked whether the
presence of ary other factors had contributed to the accideat: In aboui,

factors external to the car /road /trafficroad/traffic system hadcontributed to the ACCi-
of the boys'. alcidents'and trt" o the girls' accidents; theyoreported that

acci-
dent. For example, one girl reported that she drove into a beer barrel which

"had fallen off the lorry in front of her. Thus, these other factors appeared
to have contributed very little -to the accident frequency:*
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5.7 The condition of the driver

A furthe; factor that needs tobe ponsiderad.i.. tne driver/car/road traffic
system is the condition 1,f the driver himself. In fact, most of the accident
research is characterised by an explicit concern with the driver himself (albeit,
often divorced from the activity of driving). This research includes studies
of the driversl.attitudes, pelsonality, medical history, visionand his impair-
sent due to alcohol, drugs, fatigue etc.' Information regarding-a few of these ,
factors and severel others was collected from those people who were involved in
an accident. Those factors which are thought to relate to the condition of
the driver Are shown inFigure 5.1.1. It can be seer that most of the infor-
mation relatlfs to the knowledge the driver had about his car, the road; and
the activity of

.

To a certain extent; the drivers' actions will be affected by the degree to .

which he is familiar with his car's capabilitiet..; In an attempt, to ascertain
the part played.by this .n safedriving, All accident involved driverswere
asked whether the accident occurred while driving the car they usually drove..
Table 5.1.1 shows that the drivers' lack of familiarity with the'car at the
time of the acad.:lent was associated with 11% boys' accidents. Within the
boys' sample, there was little variation. Only. 6% girls' accidents occurred
while the girls were driving a different car to the one they tually drove.
This was more likely to be a factor in the pre-driver trained group than in
any of the other groups. Lack of familiarity with the car was more frequently
associated with the'boys' accidents than the girls' accidents.

It is difficult to ascertain the degree to which lack of'famlliarity with
-the car is important since it is not-known the extent to which the sample as a
whole drove cars other than their upual one. In any event, the girls were
less likely to own the car they usually drove and drove fewer miles per week
than the.bbys,.yet lack of familiarity with the' car was'reported less often by,
the girls. For- the most part, ncidents occurred in the car they usually
drove.as could be expected on the basis of mileage' alone. It seems likdly,
that'in relation to the mileage driven in the 'unfamiliar' o&r, that the number
of such accidents is higher than in the car they:usually drove.

The drivers were also asked the purpose of the trip they were making when
the accident occurred since it was thought that- this might be related to his
-condition at the time of driving. The majority of the bays' accidents (68%)
occurred when making a trip for social, domestic or pleasure purposes. Comm-
uting accidents accounted for 16% and accidents before passing the'licensing
test accounted for 5,%. Mere -was little variation within the groups and the

. girls' sample of accidentsNld not differ very much from these. In relation
to their known driving practices in 1974, the accidents occurring when making
.a social/domeetic/pleasure trip were slightly overrepresented and<the commuting
accidents were under-represented. However these differences are not very
large and relate to different time periods. The girls shad a slightly greater ,

.proportion of their accidents before passing the test than the boys. This
may indicate their lower initial levels of skill at'performing a complex
psychomotor task. Generally speaking there is no evidence to suggest, that
tne purpose of the journey a driver makes (and its implications for the choice
of route, time of day, length eto) has any effeceon the driver!s conditionas
reflected in accident-rates'. There'is no evidence that the ftype of journey,
as defined in thede terms implies a different degree of risk. It would.
suggest that skill in driving is acquired pumulatively. over all types of journeys-
although there'is.evidence that certain aspects of the driving teak take longer
to learn than others.

Accidents were compared according to the time of day when they occurred,
\ in order to throw some light on the part played by fatigue in accident
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causation. It was found that4 idents are distributed fairly evenly
,throughout the day from 8.00 am 'ant midnight with slightly more occurring,.
at the evening peak period., If the ssumption is made thatrth8se acci-'
dents which occur .between 10,00pm and .00 am are likely to involve a driver
Who is tired (although it is impossible thksseparate the effect of fatigue from
the lack of visibility when driving at night.),it can be seen that this period
accounts for 13% of the accidents in both the-boys' and girls' accidents. In
so far. as the boys and girls differ with respect to their dril6ing experience
and. proportion of night driving, and yet the proportion of late night accidents

donot, it would suggest that moreexperienoed drivers are better able to com-
a pensate for the effects of fatigue (if indeed that is what is being measured).'

However,, since the 10.00 pm -33.00 am period is also the one when drivers
are most likely to be dgnking).it is-not clear whether these accidenls are r,

primarily due t4 lack of visibility, fatigue or alcohol or home aombination P

of these. Alcohol was found to be a factor in 159 boys' accidents and 1096
gi.42161 aeeidents-y-i.e. one Of the drivers involved in the accident,his
passengers or the pedestrian had been drinking. In 8% of the boys' accidents
and 4% of the gifls' accidents the driver in our sample' had' drinking prior
to the aocident. There are no significant differences within the boys' and
girls' samples, or between them.

To a certaimexfent, the drivers' actions will be affected by the degree to
%which he knowethe road. Of those who supplied information (this question
wis.only inClUded half way through the follow up studies), they' were more likely
to know the road well than not at all. This would imply that the dynamic
factors ere probably more important than the knowledge of the road configuration.
There bras little variation either within or between the bays' and girls' samples.

The accidents were more likely to take place within 15 miles of he driver's
home. Only one third tookplace at a distance greater than this from home.
The girls' accidents were slightly more likely to take place nearer home than
the boys' accidents. But these differences were not significant. When
these finding's are compared with the known distribution of journey ,length for
each of the groups in 1974, it cad be seen that more accidents occurred at a
distance greeter than 15 miles from home than could be expected for both boys,t
and girls. The boys were more likello.be driving on longer journeys than
the girls and this is reflected in the'statial distribution of accidents.

O

The drivers who were involved in an accident were asked if they thought
tl.tt,a lapse of attention on their- part' pas a contributing factor in the atci -
dent. Since the question was only asked of'about half of those involved in
accidents, the data are not'complete. .,Only about one third thought that their
attention had wandered. In most cases, they could only say that their atten-
tion must have wandered since they did not see the accident develop, but they
were unable to say what-had distracted them.

.

a
Three other factors relating to the condition of the driver which arown

to affect his behaviour 'as a driver, firstly with reAkect to his interaction
with the car, and secondly with the activity of drividk itself, are age,
experience and mileage. Thesevariables and the way they affect driver
behaviour have already been examined elsewhere.

5.8 Conclusions

The analyses presented in this chapter have attempted to look at the attendant
circumstances of the accidents. in which this sampleof young people were involved
to see what they can tell.us about-the nature-of the driving task, the different
components of the driving task, their different levels of complexity and the
,implications. for training. The first problemis, as hai been stated sexema
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already, that accidents are net behavioural measures and, are being used as
surrogates for behaviour alOough the relationship has not been validated.
A further problem is the depature from the ideal amount of information about,
the accidents. ' In additionysince the majority of accidents reported did
not have very great consequences, it is not clear the extent to which findings.
relating to trivial accidents senile generalised to those with more serious
outcones.-

Much orthe previous research into aceidents has concentrated on the indi7
vidual driyer and his personal characteristics in isolation from the activity ..

of - driving. Comparisoni; between accident countermeasures were therefore ex-
pressed in terms of the number of accidents per driver. It then became 'clear * 0.

that one could not talk about an individual's involvement in road accidents
without relating'it to exposure to risk. It'has therefore become the'praefice
to compare accident frequencies on the basis o-the number of accidents per
mile tiovtlled. clearly however, mileage represets a very crude estimate
of the extent of a driver's exposure to risk.

O This study of young.people,Waccidents has'colpared boys' and girls' acci-
dents. It seems, reasonable to assume; on the basis of previous evidence,
that the chief way in which these two samples differ is in levels of driving
experience, By comparing groups who have received different forms of training,
who have had different amounts of driving experience and whose patterns of
interaction with the car are known to be slightly different, it has been shown,
that there are differences betieen the groups' involvement in accidents. The
nature of the relationship is not always very clear but there is evidence that
involvement $11 certain types of accidents is dependent on certain typesof
exposure'-to risk. In,addraon, the-re is some evidence that certain aspects
of the' driving task are acquired more quickly than others.

By bhovinsuch a relationship between accident involvement, exposure to
risk and previous driving experience, this study has widened our-understanding
of the concept'of exposure to. risk. Although this analysis of the attendant

-circumstances of the accidents has been at a fairly superficial.level,tMe
results indicate'the importance of looking more carefully at the exposure to
risk data collected at six month intervals during the follow up studies and
examining th6 way driving practices alter as experience increases. Until such
a time seriet analysis has been done, there is little point i examining the
accident datefin more detail. It had been intended to carry out a similar
'analysis for the incidents that gave rise to traffic offences. . But.given
this relationship, it seems worthwhile to delay this until the exposure to risk
analyses hate been completed.

It is importa;1 to examine the way young people-interact with the car-and
to compare-groups of boys and girls who have-received different Tormsof
training so as to ascertain the way a particular piece of technology, such as

° the car, structures the activities of those who use it.. There was evidence
to suggest that apart from weekly mileage, when only those who usually drive are
compared, their exposure to risk is very similar. Thus access 16 a car was
the critical factor in determining exposure to risk. Once a yOung person had
access to a car, there was very little variation in the way it was used. This
in turn implies that the factors affecting access to a car are important. ;

These were found to be due chiefly to cultural and Socio-economic status factors.

- Without an understanding of the way the young driver interacts with the car
and acquires exarience and the way his activities vis a vie the car change,:
it will not be possOle to know which aspects of the young driver's behaviour
are modifiable. The availability of a sample made up of boys and girls who
have received different forms of training permit an investigation to be made
of 61,-Lges in behaviour. In addition, without any lrnewledge of which aspects

19's.
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of behaviour develop autonomously from owning and driVing a car and are
therefore invariant across different groups of drivers, it will be impossible
to.deVise successful training courses fbr young drivers.

For many years, education and training have been the rag-bag category or
panacea for a variety df social evils. It is only now that we are beginning
to see that there are other factors which will influence the responsiveness to
education, e.g. home Peel:ground, peer groups etc., and which may negate the
effects of education or even subvert it. If driver training is to be effec-
tive; it must be based on an understanding of the way thecar structqres the
activities of the driver, not only when he is driving, but also., the kinds of
decisions he makes and his interaction with the ear.

Since in addition to the exposure to risk data and the, details of-the
sample's accidents, data relating to 300 of these young people's driving
performance are also available, it is possible to investigate the relationship
between the drivers' interaction with the car, and the activity of driving and
accidents. Thus, it may be possible todiscein whatiland how the young driver

° learns in order to become a` safe_ driver.,
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O



0 1

c,

.
.

.

'CHAPTER SIX THE. EFFECT OF ArCOURSE OF DRIVER EDU6ATIbN ON INVOLVEMENT
IN TRAFFIC' OFFENCES . .

. .
.!

.

. .

The use of traffic offences as a. criterion of driving perfoymance ana there-
fore of the effectiveness of driver education is subject to as many limitations

$ as the-use of accidents. Namely the: it is a matter of chance (i.e. it is not
440% certain) whether one is charged with a traffic offencefor breaking one of
the laws relating to driving given the frequency with which thelaw is gener-
ally disregarded in *his areas Chance operates at several points in time.
The particular infraction of the law must usually haVe been obserVed by the
folice: In some casepl the police chose not to pursue the matter any further.
In other'cases not only the particular infraction which was initially observed
gives riseto a charge, but also a seccndaryscharge which may ,not originally. op.

have been apparent, e.g. faulty tyres or no insurance.' In addition a person 3'

may be charged With several offenees ...elating to the same incident and violation ..

of tha law. Since the police ante .required to giTe notice within fourteen days
of the intention to prosc=te, some people are served with p nolcee t4- their
cases nevercome to court because the police reconsillered the.. decision. :'he

outcome in court of -dokt of the less serious offences is usv.,gly predictable,
since-they are generally a question of fact, e.g. speeding V no provisional

'liAence. They are rarely contested unless it'is a third off4nce within.a
three year period which would result in a disqualification. The more serious

*. are usually'eontested and are subject to the "decision of a magistrate or juril
.o. ...

. 1,
Thus it can be seen that traffic offences are not a very reliablecritetion.,

Relatively few illegal acts of driving behaviour result in a charge., and_of
these, the norst'aets of drjving come to light becausd of an accident. Of

'the 285 vises of dangerolls driving studied by Willett (1964) 71% came to light
as' a result of an accident.. Nevertheless they do provide an additional solirge
of corroborative evidence Ociut a person's drivin&behaViour. Like'accidents,
traffic offences imply that the drivet has carried out an unsafe or potentially
Unsafe act. However, they do not necessarily' imply that those who have not
been charged with traffic offends are better drivers. Perhaps traffic
offences should be viewed in this study, as-anotHer assessment of driving per-
formance where the police are the assessors.

,

If traffic offences a:T.viewed in this light, the incidenythieh gave rise
to one or more traffic offences is taken as the criterion of the effectiveness
of driver eda.:Ation, rather than the total number of charges or the total number
of convictions. Initially the incidents be used as the criteria. Sub-
sequently the number of charges and convictions will b considered. In addition
ttle type of traffic offpnce will also be considered. Traffie offences cover
a wide range of matters relating t6 driving as can b seen from Table 6.1.1 '

which also-shows.the penalties associated with them. . Eachqffence (tnd there
may have been several, arising frodone incident)vas coded according to this
classification,

This section stAdies the studentd1 involvement in prosecution for motoring,.
offences and attempts to asbess.the effect of driver education. The method of
analysis is very similar to that used for the accident investigation in-order
to permit comparisons to be made between accidents and traffic offences. The
relationship between these two criteria of driving performance.is considered
in detail and has important implications for the design of new research% Sever-

`- al new approaches are suggested.
.

.

6.1 The relationship between a course of driver education and the number of
ineldant where traffic offences occurred'

In order to isolate the effect of a course of driver education on traffic
offence involvement, as many variables as possible will also be examined for .

their effect on the likelihood of being charged with a tragic offence. In

- f88 -
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Table 6.1.13 Traffic offences and their penalties

#
',11.rhe.RoadTraffic Acti 60 and 1962 and the Road Safety Act 1967 are
measures which contain provisions designed to make the roads safer. Under
the 1962 Act disqualification plays a much greater part in the system and

. 'may bpOrdered for a much wider range of offences. And a special penalty
was introduced foxy anyone convicted thlee times in threeyears of any of
the more sefious traffic offences

Row t

THE MOST SERIOUS OFFENCES

(A) Automatic Disqualification fo? at least one year

- A drive,r

of any

Code

.

is autoatatically disqualified for at least one yea,;,..if convicted,
of the - following six offences Nut see Part D):

Offence

21 Manslaughter (in Scotland culpable homicide)

22 Causing death by dangerous driving,

' 23 -Dangerous driving committed within three yearn of a previous
conviction ordangerous drivinq.pr of causing death.by dangerous

24 . Driving under the influence of drink pi drugsor driving with a
blood-alcohol cententratioq above the prescri4ed limit 'of 80 milli-

of alcohOl in 100millilitres of .blood.

.
25 Racing oh the highway.

26 Driving while$disqualifled.

DANGEROUS-. BEHAVIOUR OFFENCESECM

01 Disqualification at Discretion of the Court
4.

0

A-driver can be disqualified for such periods as the court detides on
conviction of any of the following 20 offences:

Code Offence

01 Dangerous driving.

Cor Careless driving.
.P.A.r .U.00.--:071r*r.".Z...... .

03 Speeding. . lr
.-- 1....

04 Driving underiage. .

-------
.,

. 05 Wing in charge of,eirejAicle--witithe influenci of drink
,

or_druga,-------- ...

06 Improper carriage of passengers on afaotorcycle:

07 Failure to comply with directionsuf a police constable or with
prescribed traffic signs or signals.

08' 'Leaving a vehicle in a dangerous position.

Q9 Contravention df traffic regulations or:special roads such as
" motorways etc.

10 Contravention of pedes:riam crossing regulations.

20! 0
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Code Offence

In
11 Failure to obey a sign exhibited- by a school.a.ossing patrol.

12 Contravahton cle a street 'playground ordert
,

.

13 Certain'contraventions of the construaion:and bze regulations,
including the new tyre regulations governingthe condition of tyres
fitted to a vehicl,.and'the use of faulty brakes and steering gear.

14 Failure .to stop after au `accident.

15. Driving without a licence valid for the particular vehicle or
driving by a learner without a. provisional licence and without .

L plates etc.:

16 Failure to comply with the conditions of-a...provisional licence.

17 Use of i'motor, vehicle uninsured or unsecured against third party'
risks. '

18 Taking a motor vehicle without authority.

19 Drivi4witti lincorrected defective eyesight or refusing to submit '

to a tie/ to.establish eyesight requirements.
.-- - .

20 Stealing a motor vehicle.,

ENDORSEMENT

Anyone conviotedof any of thesCoffences mentioned will normally halfe
: the particulars endorsed on his'licence by the court. If he is also

disqualified, particulars of the disqualification will be endorsed on his
licence. But if hoois not' disqualified the court may find, special
reasons for not ordering particulars of the conviction to be endorsed. '

"THREE IN THREE YEARS"

(C) Automatic Disqualification -for at leassix months

A driver is eetomaticallY.disqdalified for at,least six months if
convicted throe times in three years of any of the 20 offences ligted
in Parts A. and B (but ses,Part

For example, the-three convictionsoould be-for driving under the
influence of drcnkt'speeding and contravening the pedestrian crossing
regulations. The automatic discraalification.is to' be ordered at the time
of xhe third conviction. It will be on top bf any disqualification .

ordered.on'conviction of the third offence itsolf. .

DRIVERS' SAFEGUARDS
\. -

4
(D) Special cases

Only in certain circumstances can a court impose a shorter period of
-disqualification or not order disqualification for offences under Part A
or Fart C.' For offences under FartA this can'happen when the court
finds special reasons. F6roffences- under Part C this can happenrwten
the court is satisfied, having regard to all'the circumstances, that
there are

for this the court is-obliged to o der disqualification for'at
for mitigating the 1-consequence of -the conviction.

least 'six months. .
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. Drinking and Driving
V

'
. .

Cio,nviction of a second or-subsequent offence of dritiing under the
influence of drink has a special penalty. -If the preifious conviction
took place within tee years of the offence, the offender must be
ftisqualified.for at least three yeari.

..
.

-
,

. . 0
i 4'

'Other Penalties.
.

' ! 0 P
w

- Apart disquakfication, courts may impose a fine and,- ;for cetain
%

. .

offends, imprisonment. The taximum fine for most of the inffenoed in,
Parts A and B is £100.

;
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the initial stages:Of the analisis;.the total number ,Of Charges will 1, con-

0dored asea wholer,rather than subdividint ttem on tbaohasis of sowritY-sr
agy other classification. This4will'onable abroad comparison ';0 ho male

with American results and of course wimplt:1es the analysis. .-Subsequdllpy
they'will be subdivided and considered in smaller,groupso A couparison..ef

-these results will sliow whether it is rea.ignable to treat traffie offencesint

.

. .

. _

S

homogeneous events.
. '

. - ., . ..,

'Preview. American studios have been criticised bqesupe".of the volunteer Was.. .
in thq fully trained group which worked in --U.eir favour. This :stUdy has alsor,'

been shown te have a bias inple ful,ly treinc4 group in that it conSista of .,
younger; less xporienn0 drivers andthut those who usually drove (though

. not the group as a whole) had a different Occupltional stf atus than the other
groups.. 1.

9

u,

, . .

la Table 6.1.2 shows the numb er of incidente which ave rise to prosecutions
as reported by the various groups of;boYs and girls. The control boys repot-

the highest Aumber in the boy.0 sample-and the fully trained girls reported 'I

the highest number in the girls' sample. The most obviOus'point is th9t the
girls reported very few traffic offences. In all , 208 offences were imported
during the six years of the follow up studies --more than half of which were
reported in thellstter two years of.tbe project.. - - ,'

a . f
. .

able 6,1.3 shows the average number ofincidenfs per driver in each of
the boys' and girls' groups. It cal' be seen that tte ftilly trained boys had.
fewer incidents than any: -of the other groups - the pre:drivor'trditud boy° kid
the highest rate-per .driver. These differencles Were statistically significant.
In the.girls' sample, the pre-driver trained group had the* worst rbeordsnd the

. .

control 47roup tad the best record but thede differences were not suffisielgy
0

,

large to achieve statistical significance. .All the girlsreperted fewer' ,

incident° than din their male counterparts and with the exception *f the small
simulator trained gmups, these differences were significant.' In all cases, , .

the6e rates were higher than Ouse observed in the previous analysis (Shaoul,
. ,

1

'
1972).

/-

Once again, if one takes the number of occasions on whi&hihe sample were
'charged with 'a traffic offence as a criterion, the fully traiziedbOys' group
.have the best record. Yet a course of 30 + 5 is apparently worse than no
feral instruction. Again, this finding is contrary 1.0 the findings of:the
early American research on driver training. However these resaits arecon-
sistent with the effects of driver education with respearto accidents. Pre-
vious American research showed that driver education was similarly effective
with both accidents and traffic offences. However at.thi4 stage of the

analysis, thy; conclusiancannot yet be drawn that driver education has had a
beneficial efact on young drivers with respect to traffiel'offenceb.

6.2 The relationship between a course 'of driver education and the distribution
vOof traffic offences among drivers
.

Although it appeari that a coarse in driver education ,was associated with a
lo r probability of being involved in driving practfces which gave rise to
prosecutions, for the grolap as a whole, the likelihoodof any ohs individual
bel,pg tints involved has not been 'shown to be effected. Since it is Icelatively

'% 'rarer for poor driving standards togive'rist...to a traffic offence, it 4ght be
argued that some people are better at escaping detection'than others. The

higher number of traffic offences in thepre-dtINW-14-Z control boys'-groups
could be accounted for by fewer people being charged more often.

. - , ,

'Table 6.2.1 shows the frequency'distribUtion and Percentage frequency
distribution of-traffic offeneds per driver f6r etch of the four groups co:C

.
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THE NUMBER OF INCiLENTS IN EACH OP THE GROUPS
. ,

.-

Number of incidents Pre Control Full Sim Total

Boys
'i 45 77 62 4 188

_01.X.18 -.4' 2 u a 7 10'- 1 20

_Tata)... 47. 1 __84 72 ., 5 _nia__

TABLE 6).1.3 THE INCIDENT RATE PER DRIVER

-Number of incidents Iliyedriver Control. Full Simulator Total X?

Boys:
number of drivers

incidents

rate

9t

.i..
'45

0.473

244

77

0.314

216

62

0.288-'3

14

:4

0.286

565

188

0.330

.

p4.0.05

Girls:
number of drivers'

-.-

incidents .r.

rate

23

2

0.083

175

"?'.'

0.04

138

10

0.073

15

1

0.067

351

20

0.057 F7 0.0B

Total: . .

number of drivers

incidents

rate

- 114

47

0.412

419

84

0.200 -

II-

354

72

0.203

'29

5

0.172

916

208

0.227 p.G0.O5

X
2

boy/girl
differential p4:0.05 .p<0.05

, I

p<0.05 p>0.05 p40.05 ,

0

2u.5-

O
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i boys. It can be seen that slightly fewer of the fully trained boys had even
been charged, than any of the other groups. Not only hademore of the pre-
driver trained boya been charged but they were also slightly more likely to be
charged more than once. However a chi-square test showed tgat.these differ-
ences were not statistically significant at the % level. It cannot therefore
be said that°the driver trained students wire less likely to be prosecuted for
a traffic offence. Again, comparing thepe results with those obtained earlier
in the study, more young people had been charged tith a traffic offence.

a

s--- Table 6.2.2 shows the freqtency 'distribution and.pereentage frequency:Ate-
tribution of traffic offences per driver for each of the four groups of girls.
The control girls were:more likelj to be traffic offence free but the differ-

- ences are very small indeed and do not achieve statistical significance. When
the boys and girls are compared, not only are the girls less likely to be invol-
ved in an incident resulting in prosecution, they are also less likely to be
inv'..ed in more than one such event. These differences are significant.

. ,
This, to a certain extent, tends to explain the findings of-the.previous

section; namely that:the significantly higher incident rate per driver per
member of the pre-driver trained boys is accounted° for by slightly more ilia-.
dents per person within the group. The girls had fewer incidents per group
because they were less likely t be-charged on more than one occasion. This
superior record may indiCate,a superior driving performance or it may be a
result of their driving fewer miles than the boys. Thus it.can be seen that
great care ,YOS to be taken in the exact definition of-the progecution rates to
be used when comparing groups. To conclude, the better record of the driver
traiped groups (as measured by the average prosecution rate) is somew:.st

,
.

illusory and is accounted for by fewer traffic offence repeaters. Fol. discrete

. data, such as prosecutions, the average obscures more than it reveals. '

A ,
When these results are compared with those obtained in an earlier analysis,

it can be seen that the. differences between-the proportions of male drivers who
had been charged with one or more traffic offence (in favour of those who had
received the full course of driver educatiOn have disappeared. (No daffer-'

i

a

ences were apparent within the girls' sample . The previous differences in
prosecutions were accounted for by factors other than driver education and
appear to be somewhat transient.

. .. . .

As it has been shown that not all-hose who have afull licence -to-drive,-
actually drive, these prosecution rates were adjusted for the number who repor-
ted that they usuallr4r6s. Table6.2.3 Compares the percentage of boys

, .

and girls in each group who had been-charged; when an adjustment is made for
the number who say that they usually:drive. Although this estimate of the
number_of actual drivers is probably not very accurate and does not preclude
the possibility' that they may have driven in thepast'and been charged with a
traffic offence, it is nevertheless -some indication of the number of people who
driVe. It can be seen that fewei of the fully trained boys were charged than
any'of the -other groups. This difference was large enough to reach Statisti-
cal significance at-the 5% level. Thus, training is associated with fewer .

prosecutions' for driving effences,,when adjustment, is made for the number who
usually drive. In addition, the"same situation obtains, namely that the pre-
river trained group had more traffic offences than the other groups. When
the girls' gr6ups are compared,:lhe control girls, as in the earlier comparisons,
made in this section, have. the best record although again the differences are
-not significant, when adjustment is-made for the number who usually. drive.
Whenthe boys and girls are compared on this basis, the girls are still less
likely to be charged with'a traffic Offence than the boys are.

When those rates tee compared with Tables 6.2.1 and 6.2.2, it can be seen
that fewer of the drivers -have not -been prosecuted. Thus prosecutions are

2
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TABLE 6.2.1 PERONTAam.OF DRIVE= TUENCEOF-THE BOYS' GROUPS WHO HAD BEN
CRABBER WITS AVM= OFFENCE

_

BOYS .. Predriver.

.

Control-
,400t

Pally
trained

Simulator Total X2

Total no of drivers 91 244 216 . 14' 565

No of drivers not.
'V

charged with offence 64 7096 180 74% 169 70 11 7 424 ,79% 1:070.05

No charged with one
'

offenoR i_7__-1_9%- A4 2 14%

two offences 8 996 .

---9-

8 3% 11 5% 1 7% 28 5%

three offences 1% 2 196 2 1% 0 a% 5 1%

four offences ":1' 1% 0 4 0 0% -0 0% i Q%

TABLE 1,2.2 PERCENTAGE OF DRIVERS IN EACH OF THE GIRLS' GROUPS WHO MAD BEEN
CHARGED WITH A TRAFFIC OFFENCE

GIRLS Predriver Control Fully
trained

Simulator Total X2

i
.

Total no of drivers

No of drivers not
chalred with offence

No charged with one
offence ,

twooffenees

23

21'

2

0

91%

5%

0%

175

169

5

1

t

97%

7%

t

T38

'129 9Y%

8 6%

1 1%

15

14

-1

0

9396

.

7%

0%

351

333

16'

2

.

-95%

5%

a%

,

p7 0.05

TABLE-6.2.3 PERCENTAGE OF DRIVERS WHO WERECHARGED WI' A TRAFFIC OFFENCE
ADJUSTED FOR THE NUMBER WHO USUALLY DROVE

Predriver Control Fully
trained

Simulator Total E2.

BOYS .

73

27

46

1.6

.

2

14

.

37%

63%

10'

87%

.

.

202

64

t;

138

112

6

106

32%

68%

,

5%

.99%

168

47

121

80

9

71

28%

72%

.

,.

1196

89%

11

3v 27%

8 73%

12

1 80

11 92%

454

i,141

313

220'

8
202

31%

69g

8%

92%

1340.05

p70.05

Ne'who usually' drove

No charged with a
traffic offence

'No not charged, with
a traffic offence

GIRLS
No who usually drove

No charged with a
traffic offence

410 not charged with
a traffic offence

"."

20.7

O
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Table 6.2.4 : Comparison of observed and expected
freauency distributi Poisson) ce
traffic offences among male drivers

, . . .. . ' ?re drive.L.,,

co

Control. Fully
trained ''

Simulator Total

,

Total number-of drivers ',, 216-;----14___. 565----91 .

& E 0 E 0 =E 0. B 0 B

N:1:of drivers mt. charged 64 55. 180 .178 169 162

-

11 11 424 407

Number charged
with. one offence 17 27 54 56

,

34 46

,

2 3 107. 134

".. two offences 8' 7 8 .4 11 7 1 . 0 '28 21

" three offences 1 ''. 2 1 2 1 0 0 5 2

" four offences' ' 1 0 0 0 0 0 0 0 1 1

X
2

6.6 1.4 6.7 0.3 10.33
no -of degrees of fr eedo a 1 2 2 :1 3

P . >0.05 >0.05 20.05 > 0.05 4: 0.05

atIle .6.2,5 ; Com arison of obs ved andex ected.
freauezeiAlstribution Poisson of
traffic offences among female drivers

.

.r,' GIRLS
....

'

Predriver

23

Control

175 .

Fully
trained

.

Simulator

.

Total

.

---&---------
Total number of drivers 138 15 ..31

.*. "0 E 0 -.B.02
' .OB OE

No.oi drwer6 int charged

Number charged
'with one offence .

(

" 'two offences

21 21

.

0 0

169 166

4 8

1 1

129 127

9 10

1 1

14 14

1. 1

0 0

,333 333

16 17

.2 1

X2
No.of devees of freedom
P,

0.0
..1-;

>0.05

1.0
1

) 0.05

0.5

>0.05

0.0,.

1

>0..05

.

,

0.0
1 r

>0105

208
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related to whether or not one has been driving and the more a group drives,
the more likely it,is to be prosecuted. This tends to suggest that it may
not be very meaningful to discuss traffic offences in relation to the driver
but rather in relation to,the amount:bf driving he does, i.e. his exposure to
risk.

, 4

Tables 6.2.1 and 6.2.2 ware further examined.in order to ascertain whether
the probability of an individual being charged was greater than could be -

expected by chance. If the distributiOn among drivers, is entirely random,
then one would expect the distribution to to approximately the same as the
Poisson distribution which Cs- baA4d. on the, eontArt of
Tables 6.2.4 and 6.2.5 show the observed and expected frequencies for each
of the boys' and girls' groups respectively. The degrees offreedom to be
attached to thb x2 values shown in the tables need careful attention. Thou
number of degrees of freedom is usually one less than the number of categories
employed. But-in fitting the Poisson distribution, the parameter m had to
be estimated from the data themselves and this utilises a fuXther degree of'
freedom. Therefore the tables show the number of degrees of freedom and the
probability of the obtained value of x2 exceeding the tabled *value with the
appropriate number of degrees of freedom. It can be seen that in no case
were the distributions different from the Poisson, i.e. the Poisson distribution
-fitted the data well.

The'cr.lalusiiih must therefore be drawn thiit an individual's chance Of being
':harged wi01 a traffic ffence is entirely due to chance-and that training
1.as little effect on this. There is no evidencAtO suggest that there. are
any individuals who are more Iiielyto be prosecuted than others by virtue of
their personality or other factors. These resultp tend o suggest that .

while many factors may interactto cause an individual to be prosecuted and to
affeet4t-the overall number of such prosecutions, the number of prosecutions per
Aaron is entirely due to chance.

In so far as the individual driver's involvement in incidents giving rise to
I traffic-offences appears to be 'entirely random, -it would.suggest that there is
little to be gained at this stage by investigating the. characteristics of the
drive'as an Individual.. Such results relating to the comparison of pros.
41tio .r. rates for the group of drivers as a whole andt for those who actuallj
rire, suggest that a. more fruitful line of investigation .would be into*tha
a:t.ITity of driving, i.e. a'atudy'of the indiVidual's involvement in prose-
:.1t ions relative to the amount of driving he does.

'.3 The relationship between-a course of driver education and.the number of
traffic offences :poi mile

Since the fully- trained groups were shown to have driven fewer mile-than
the other group's and this accounted for their superior accident record per
driver, it is possible that their superior record with respect to traffic
offenses may also be accounted for in this Kay. NeXefore incident rates
per 1#000 mile were and compared in order to assess the effect of
mileage travelled on the.number of traffic offences. In this way, it may be
Possible to determine the nature of the relationship between training and
traffic offence.

Table 6.5.1 shows the incident rate per1,000 miles for each of the boys'
and girls' groups. It can be seen that there is very little variation between
any of the boys' groups. The differences are insignificant. T)aus the

superiority of the fully trained kroup with respect to prosecutions disappears'
and in therefore entirely accounted for by a lower mileage. There is.a
greater variation in,the girls' rate with the fully trained girls having the

' highest number of traffic Offences per mile and the control girls the lowest.

44-

2 0J



- 198 -

These differences were significant. Thus training is aneocidted in the
girls' ease with a higher number of prosecutions.

When the boys and girls are compared, it can be seen that the girls have
fewer incidents per mile than the boys: These differences were significant
for two of the groups - namelk the pre-driver trained and control groups and
.for the two samples when the groups were combined. When these results are
compared with those found in the earlier analysis, et can be seen these rites
are substantially lower for all the groups thereby confirming the role of
exposure to risk -in the ability to avoid the unsafe practices whic}i may result

tions. On tne other eland, le a4so suggests that these rates are
not stable and raises the question "ether they can serve as reliable criteria
for program effectiveneee.

The major implication of these flAings is to establish that the nature of
the relationship between training and traffic offences is not a direct muse].)
one but rather one of association with a third variable, namely mileage;
associated in different quantities with thedifferent forms of training.
Figures t.3.1 and 6.3.2 show the frequency distribution of traffic offences
and mileage for the boys and girls respectively in graphical form. The
relationship. between mileage and prosecutions'is immediately apparent.

As it had been shoyn earlier that this\peage rate is not an accurate
predictor cif accidents, it is possible that the same also applies for traffic .

offences - if this is so, it is possible that the average incident rate per
mile is obscuring the effects oftraining in this case« Table 6.3.2 shows
the incident rate per 3,000 miles travelled. FroM this it car be been that -
the ineideht rate declines with every 5,000 mules covered. . In other words,
the risk declines with experience.

Figure 6.3.3 shows the traffic offence rates for each-range of 5,000 miles I
driven for each of the boys' groups more graphicilly, .(since there were so few
*Mlle offences reported by the girls, a similar graph.has not been included
for the girls). There is' a certain amount of variation between the various
groups of boys' traffic offense rates, but only within the 0 = 5,000 mileage
range are these differences significant,. At thi's level of experience, the.
control group had the worst recoejlInd.the trained groups had the best record.
Thtto training seems to have some effect in the short term on the traffic: offence
rate in the first 5,000 miles of driving experience.

The-downward trend in the girls' traffic offence rates as experience
,

increases is also Apparent, although it is not so marked. In most eases, the
fully trained girls tended to.have more prosecutions per mile. In addition
tFieip mileage. within each-riirig-E-crishiarthat 4f-the deAffol-groepi- thus
they wore coneiderably lesp experienced thanthe control girls: However at
ILO levels of experience are the differences between the groups significant.
At every range of experience, the girls have fe/er traffic offences than the

° Thus it would appear that the girls' driving performance as .measured by the
lack of traffic offences is superior to thateof.the boys. To" what extent this
may be dale to their different driving patterns rather than actual driving per-.
fermance cannot be ascertained at this stage. It will be'reealled.that
although the girls were involved in.eignificantly more accidents per mile that
the boys, the kind of accident in which they were involved was usually slow
epaed manoeuvres. Theywere involved in fewer injUly accidents pet mile
than the boys. To a nertain extent, the larger number of prosecutions among
the boys may be due to the fact that'they arose out of accidents - this will
be examined later. At this stage however itoes appedr that the kind of
driving they do is not only less likely to involve them in injury accidents

0
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'but also in traffic offences. To this extent then, the use of traffic
offences as a criterion has been shown, to be consistent with the-chief '
criterion namely injury accidents.

The fact that the bOyst and girls' incident rates declined with ex p a ience
was contrary to what-one would expect from the previously calculated aver
incident rate per mile which implies :a constant rate. The mill hypothesi
of equality between the incident, rates was tested. The incident rates per
5,000 miles range travelled were not found to be the same for all ranges of
mileage for the boys' sample.as a whole and for -some of the boys' groups.
In other words, the linear incident rate per mile is not 'accurate enough in -

p.e ic ing e.incident rate for different ranges of experience.

For the girls' sample, the null hypothesis of equality between the -incident
rates also had to be rejected, althoughin no case could this hypothesis be
rejected for any of the four groups. The differences between theboyst and
girls' prosecution rates were significant in the 0-5,000 and 11- 15,000 mile
ranges. Figure 6.3.4 shows the observed and expected incident frequencies
per 5,000 mile range. It can be seen that the decline in the slope of the
curve of the expected number of traffic offences is much more gradual than is
Actually observed when mileage is considered. "

The traffic offence ate per mile is a more relevant criterion than the
. rate per.driver, since it does, to a certaia extent, allow for exposure to
risk.. The trained group's superiority in the.boys' case is no longer apps-
rent. Likewise the trained girls' inferior record could be explained by
less experience than the other groups. However even the average, traffic
offence rate per mile does not accurately represent the group's relative .

ability pavaid'prosecutions. This was found to increase with experience.
In addition it was found that within the first few thoubind miles, driver
education apitibaiWto play a positive part in 'influencing this ability in the
boyar sample.

u.

The results.are particularly interesting because in the analysis carried
out in 1972, the traffic offence rates (all traffic offences) were not observed
to decline with: experience, although the frequency of certain types of offences
did decline with experience. This raised questions about the usefulness of
traffic offences as a criterion since they did not appear-to follow the same
o7erall trend as accidents. - By increasing the length of the follow up
studies, the sample of traffic offences has increased and has still been found
to follow the same overall pattern as accidents.

6:4 The relationship between course of driver education and.the number oe!'
traffic offences per month of driving experience '*

. _ .

It has been shown earlier (Shaoul, 1975) that the fully trained -group were
more likely to be driving irregularly and at infrequent intervals than any of
the other groups and that this pattern of driving was more characteiistid of

.the girls' driving than the boys'. When their mileage was adjusted or the
opportunity to driie, it. was found to be lower than for the other groups.
In order to see whether thisbad any effept on the number of traffic offences,
the traffic. offence rates per month crdriving experience were calculated.

Table 6.4.1 shows the average incident rate.per month of experience for
each of the boys' and girls' groups. It can be seen that once againi'the
fully trained boys appear tohave the best reard. within the boys' sample.'
However this difference was not significant, i.e. the superiority of the

'trained group with repeat to the number of traffic offences can be explain&l.,
by the groups' different levels of experience. There is a little variation
in -the girls' rates and again these were found to be nonsignificant: The
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TABLE 6.3.1 INCIDENT RATE PER loop.mtas

Predriver Control Pull Simulator Total

. -

Boys: .. ..
-

incidents 45 . 77 62 . 4 188

total miles 2732 5236 3998 348 12314
('00)

incident rate 0.016' .0.015 0.016 0.014 0415 P 7005
: .

-:G_irls;

incidents ----- 2 7 10 .1 * 20

.

.

total miles .258 ---- -1-448_ -598 p 158 2462
0000) - -_____ c

incident rate 0.008 0.005 0.017 o.ca-t-:- ----Q.008 p<0.05
----------..

X2 boy/ girl

differential p <0.05 p <0.05 p >0.05 p7 0.05 p<0.05
- N,

4:7

212
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FfthIRE (4.1,3 TRAFFIC OFFENCE.RATE PER 5000 MILES RAlta DRIVEN (110n;)
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OBSERVED AND EXPECTED FREQUENCY DISTRIBUTIONS OF TRAFFIC ,
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table also whether 'the 'boy/girl differtntidl with ,e !woe
- traffic offence rates was significant. In all eaeee ex-eq. 7.t° the

simulator trained grolps, these differences were eteeifie e', i.e. the rite.;
lead fewer preepAtione per month of driving experienee-khae did the boys.
Figures 6.4.1 ana 6.4.2 Ace( the frequency dielriletion of ':raffie offereee ant
.driving experience for the boys and girls respetively, in graiphiealfoem.

This confirms the finding noted in the previous section - newly tnat tles
relationship between training and traffie offenceskoted inctarlier ectioh
is nett a direct causal one- but rather one of association with a third variable,
nam j experience, wench eaein thie-Inatence meaoura-drCEF-lenrn of 1-164

,-

they have been driving; which ia'aeseiated in- different qapxt2ties with th. ,

dif erent forms of training,

° As it has been shown earlier that this avelsge rate is not an'aeeerate ,

predictor of aceideets end that the average traffic offen5 rate per 9000 --
;

miles was tending to obscure the effect of experience (as meaeured. ty pileage)e
it is pdssiblehat the same also applies for the relationshipetetween the
average traffic offence~ rate pet month of driving experience and training, .

Teble -S.4.2shows the incident rate per.6 months of driving experience. This
table slows the incident rate inany 6 month,perlod for those whcehave a1reas
been driving ftlr x months. - From this table it can be scen thatthelikeliit-
hoodo( being charged frith a.traffie offence declined as experience ineeAeed.°
There were no egnificant differences.within either the boys''or girlel sample
forani level of'experienee. The girls' .rates were in allreases,-lower than
the boys'. Figure 6.4.3 shows the traffic offence rates for each group.p
6 months of experience' for each of the four groups of boys .in a graphical form.
Since there were so few traffic offences reported by the girls, a similar'- ,-

. graph has not been included for the girls.
.

The fact. that the traffic offence rates declined so stronglyeuith experience .

, was contrary to what one would expect, from the previously calculated average
.

4ncident.rate per mile which implies a constant rate. The null lfrpothesee
. of equality,betWeen incident rate4 was tested. The incident rates-per t
montheof experience were no't found to be the same for all levels of.experierce,
in either the hoy&' or the earls' sample. Figure 6.4.4 shows the oteerred- ....

°. and expected prosecutions Preifenciee per 6 months of experience. It 'an br
seen that thedeeline in the slope of the curre or -the expected.ndmber of ..'
traffic offences is more &Mdi than is actually observed... .e

.

u e
. .

.

e These findings are.Of interest.since the previolis analysis earlied bet weer '

only half of the follqw up studies had been completed, showed AO systemaeie
variation beitween'the dffferent levels of experience and protecutIons, aZ:::tn.
the frequency of certain thessor offences declined with experience.
inereasing the numbeerof traffic of-feeees has altered the relationship witti

. experience. e ' .

4 .
.

Thus once again, traffic offences have been fund to follow a similar 1
pattern to aCcidents - namely that .92ey decline in free.eney as experience pe,'
meaLeired by"the length or lime a pereon has been driving ieLrlees. Expekeen e'
wee found. to play a larger part in explaining the derneee ttiteen the
groups wIthin.the sample than did tPainipr. -

:

. e * ,
4 e

In so far as they followlhe same pattern an eceideee, traff.0 °t t' : -,.'r
.

Masebe said to constitute useful criteria of ae;idene m"avlyov. A ...ea r

- examination of the nature of traffic offeneee.and the was thee* letie wit
experience may therefore help_id explain whV it is ti. t- le 1. le7 !.Irf.. t' .

with experience, Although both accident art trafX27 offeee re-e ev l -:

shown to resemble learning curves, it has not teen pooeit1e'te. v-rtif,N!.,,4
it ie,thilt is being learned. .

'
e

e' r.

, 13 . ... A
. . , . , .,

'21.8
4

1



Table 6.4.1
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Indident.rate per:month of driViUg experience

t-

--
Pre-driver Control' Full .. Simulator Total

.

.11.2M:

-

Incidents 45 77 62 4- 188 .

Total months'
''s..0".)8'diperience 4111 8884 7919' 584

Incident rate . 0.011' 0.009 ' 0.008 0007 .

.

0.009 1.p70.05

.

.

Girls: .

-_

noidents"Incidents 2
,

7 10 .1 20 .

Total months'-
experience -974 . 5816 4635 566 11991'

1

Incident rate
r".

0.002 0.001 . 0.002 0.002 0.002 p76..05

o
.

. ,

r lioy/girl ' .

differenoe 1)40.05 °p 0.05 114005 00.05 .00.05.. .

, .

0.
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FIGURE 6.4.1, FREQUENCY DISTRIBUTION 07 TRAFFIC OFFENCES AND DRIVING
EXPERIENCE, 1(.12y2)
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FIGURE 6.4.2 FREQUENCY DISTRIBUTION-OF TRAFFIC OFFENCES AND DRIVING
EXPERIENCE (GIRLS)
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FIGURE -6.4.3 TRAFFIC OFFENCE RATE PER 6 MONTHS OF DRIVING EXPERIENCE (BOYS)
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FIGURE 6.4.4 OBSERVED AND EXPECTED FREQUENCY DISTRIBUTIONS OF TRAFFIC
OFFENCES PER 6NONTHS OF DRIVING EXPERIENCE
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,6.5 The relationship between a course of driver education and the age when -
prosecutions most freVently'occurred

-Since age is related to accident frequency and there is an implicit assumption
that traffic offences are related to unsafe driving practices and therefore to
accidents, the effect of age-on the number of prosecutions was considered.
Figures 6.5.1 and 6.5.2 show the frequency distribution of age and traffic Off-
ences for:the boys and cirls respectively.' It can be seen that the frequency
appears'to be fairly -constant and that the girls have fewer traffic offences
than the boys. However; the nature of the relationship between age and traffic
offpnces is not clear. Table 6.5.1 shows the.number'of traffic offences-per
driver for each "six months of driving age after the minimum .Licensing age. It

an be seen that the likelihood_of being charged With a traffic offence dellinf
as age increased. This finding was observed for allthe boys"gronps and the
girls' sample. There was a tendency for these rate to increase about:4-5
years after the minimum licensing age. This seems likely to be due to the
small sample:size. The'girls' rateswere lower than the boys' rates within
the boys' sample, for each age range, the fully trained boys had fewer prose-
cutions per driver than any of the other groups. Figure 6.5.3 shows the .

traffic offence rates per driver per 6 months of age since the minimum licensing
age for each of the boys' groups in graphical form.

The null hypothesis of equality betweewprosecution rates per driver for each
six months of age after the 17th birthday. These rates were not found to be
the same for-each. age.group. Figures 6.5.4 shows the observed and expected
frequency distribution of age and traffic offences for the boys and girls in -"

graphical form. It.can be seen that once again, traffic offences follow a
. similar pattern to accidents - namely' that they decline in frequency as experi-
ence and age increase. In addition, this finding is of interest because the
previcus study, carried out when the follow up-studies had not been completed,
showed no systematic variation between age and prosecutions. , By increasing the
size of the sample oftraffie? offences and the heterogeneity of the age range,
it has been possible to detect such a relationshiz. This in turn, improves the
usefulness of employing traffi,: offences at criteria for evaluating an accident
countermeasure.

However, while the statistical significance of the relationship between age
and traffic offences has been ascertained, its substantive significance is less
certain. Age is a summary variable. with little-explanatory polder of4tsown.,
particularly with respect to aaampleyhich is, from a physiologitial point of ,
View, an adult one and very homogeneous. While it may be assumed that it is
the different behavioural patterns associated with the different-Nge-gronps which
result in diffeFent prosecution rates, it is not clear which aspects of behaviour
are involved, e.g. the extent of interaction with, the car, driving skill'as such
etc., etc. Since age is known to be related to total mileage and other fators
($haoul, 1975), it can be assumed that in part, it is measuring skill, type of
exposure to risk-, particularly night driving since age was associated with em-
ployment status which was also associated with the purpose of- driving and that in
turn was associated-with day/night &riving.

6.6 The relationship between age, experience and mileage and prosecutions..for
traffic offences

An attempt was made 'to isolate the effects of increasing age and experience.
The two dimensional.tables shown in Tables 6.6.1 and 6.6.2 have age'aiong one
axis and experience along the other and show the prosecution rates per driver
within each six month period for all the boys and all the girls respectively.
No traffic.offence rates are shown in the upper triangle since the earliest
one could haVe passed the test is at seventeen yeais of age and it is therefore,
impossible to have been a full licence holder for more months than the number
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TABLE 6.5.1 THE TRAFFIC OFFENCE RATE FE DRVVER FOR EACH-SIX MONTHS OF DRIVING AGE AFTER THE MINIMUM LICENSING AGE

. .1. Boys , girls .

Pre Con Tull SiF All Pre Can Full Sim All'

0-6

7-12

13.-18

19-24

25-30

31-36

37,42

'43-48

49-M

55-60

.

traffic offences
drivers
rate
traffic offences
drivers
rate
traffic offences
drivers
rate
iaffie offences
drivers
rate
traffic offences
drivers
rate e

traffic offences
drivers ,

rate
..

traffic offences
drivers
rate f

traffic offences
drivers
rate
traffic offences
drivers
rate

A

traffic offences
drivers .

rat»

..-

.

.

.

'

9.1-1
.

.,-

.

.

.

1

13
.0769

4
42

'.0952

9
61

.1475
6

66
:0909

4
69

.0580
3

75
.0400

5
78
.0641

3
82

.0366

5
80
.0625

3
78
.0385

,

2

25
.0800
11
104
.1058
12\

139
.0863

8
162
.0494

8
181
.0442
11

.201

.0547
11

215
.0512

5
198
.0253

4
156
.0256

5
110

.0455

.

1
49

.0204

7

154
.0455
14'

177
.0791

$
187

-.0428
. 7

192
.0365
7 9
200
.0450

4
197
.0203
11

147
.0748

0
87

.0000
0
23

.0000

.

0

5:
.0000

0
10

.0000

0
11

.0000
0

13
.0000

0
13

.0000
0
14

.0000
3

14
.2143

1

14
.0714

0

8
.0000

0
2

.0000

4

92
.0435

22
310

.0710

33
388
.0851

22

428 .

.0514
19

455
.0416
23

490
.0469
23

504
.0456
20

441
.0454

9
331
.0272

8
213
.0376

..

.,-

.

1

0

. 0

.0000
0

6
.0000

1

10
.1

0

11
.0000

0
16

.0000
0

16 ,

.0000
0

17

.0000
0
21

.0000
0

22

.0000
l'

22
.0455

0

4
.0000

0

56
.0000

1
94

.0106
0

116
.0000

0
133
.0000

0

143
.0000.

0

143
.0000

0
.126

.0000

3

94
.0319

1
78

.0128

Continued

I
16

.0625
2

.60

.0333
2

97
.0206

0
105

.0000
0

113
.0000

2

117
-10171

2
126

.0159
0

109
.0000

1

64
.0156

0
20

.0000

0
0

.0000
1

7
.1429

0
11

.0000
0

13
.0000

0
14

.0000
0

14
.0000

0
13

.0000.
0

13
.0000

0
11

.0000
0
5

.0000

.

,

1-

24
.0417

3 ,

10
.0233

4
212
.0189 ,

0

245
.0000

0
276
.0000.

2

290
.0069

2
299
.0067

0
269
.0000

4
191
.0209'

2

.125.
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6
Boys Girls

Pre Con. Full Sim Al]. Pre ,Con Full Sim All

61-66 traffic offences 1 0 1 0 2 0 0

_

0 0 0 4.

drivers 50 58 2 0 110 18 42 1 0 61
rate- .0200 .0000 .5000 .0000 .0182 .0000 .0000 .0000 0000 .0000

67-72 traffic offences 1 0C 0 4 1' . 0 0 0 0 0
. drivers 21 20' 2 0 43 7' 10 0 0 17
,rate .0476 .0000 .0000 .0000 .0233 .0000 ,000 .0000 ,0000 .0000

73-70 traff1c,offences ,0 0 0 0 0 .0- 0. .1) 0 0 .

drivers 6 10 1 . 0. 17 . 4 0 0 0 4'
rate .0000 .0000 .0000 .0000. .0000 .0000 .0000, .0000' .0000 ,..0000

79-84 traffic offences 0 -0 0 0 0 0 0 0 0 0
drivers 1 3 0 0 4- : 1. 0 0 0 1
rate 0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000

1.2
'a%



FIGURE 6.5.1
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FIG ' 6.5,3 TRAFFIC OFFENCE RATE PER 6 MONTHS OF AGE (Br)
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FIGURE 6.5.4 OBSERVED AND EXPECTED FREQUENCY DIST/MUTTON OP TRAfloIC

OFFENCE PER DRIVER PER 6 MONTHS OF AGE AFTER 17TH BIRTHDAY
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af months 'Sher the 17th birthday. Each .diagonal starttng from the left haad
;51rbwa the progression of the studentsl.traffio offence rates per driver per

b months !tom the time when they pasted the test, durirw.successive x month'

generally, Or ratesdecline as age 'and experience 'creased.

Eliot coluin shows the- effect of age when the level of experience is .11'.d roc -
:-ant. When any one column is examined, it can be seenthat there'is some
rariatioebetwampthe rates, but no overall trend emerges. The highest ra'es
for the boys in any one column are denoted by 'A' and it will be obWerved trial.
+he cumber of 'A's' is very low and, very similar for the17-19 yedr oLds;s. The
highest rates are more likelyto be in the age range 20-22 where the sample sizes
&re' smaller. The number of 'Als''eor the girls: are -found to be very similar.
!.:r the different age groups. Thus it would appear that age per se (as .is+ inot

from length oftime they have been'driving)'is not an important determinant cf
the pru4evItion 'rato,per driver.-- It would also appear' that the age at whayi
one learns to drive (for this group of drivers who are fairly homogeneous w,th
row t,to age) has little effect on the frequency of traf'fiu offences.

Bee.h row shows' the effent,of ,experience when age is kept constant. Whi 1.nr.

row.; are examined, it can be seen that.the rates tend to decline slightly.'- Te* -.

highest rates in any one row are denoted by )1 and V; will be seen that it 26
' us..ally to be found within the first year and a half of learning to drive,
'irrespective of the age of ledrnipg,to driie. It would -seem that on the' wholf,
.xperien,:e (as measured by the nUmber'of months since passing the test) . ;s asso-

' iatlt'with'more consistent variation in,the traffic &fence rate per driver than
wo for younger drivers. The'clata presented do not permit any,firm conclusipns

co-drawn sine the less important measure of experience has been used - cdmely
that of tlme ra.-her than distance. (The nature of the mileage dataw be.aus-;
1! doJ no'- .increase at a constant rate for all drivers, does not permi' a simi-
lar analysis to be arried outstor age and mileage or fdr experience and mileage).

It is.nteresting that the-rnults are broadly similar for both the toys ar4
he girls whose accident and- traffic offence involvement appeared,to be Iery .

TPis world suggest that the. major determinant of the variation .t-r,
traffirtoffetre involvement is experience. The %vinglfar less than
the boys, had acquire& far less driving experience. .

s.

Correlational analysis was carried out.ar all the datecolleted.in the .sak
sur:ey prior to October, 1974. lideignitioah:t :tortelations with accidents or
-raffIc offences were observedrfor the boys'. sample. In lied girls' sample

now...-er, traffic offences occurring in the. seven months prior ,to being Contara-f4
°974 were fodnd to be significantly correlated with total mileage since

pdsoZnp: the driving tent, average weekly mileage and the number of parking ofl-
entes. However, in no case was, this relationship very high.

An strew% was made to assess the contribution of eauh of the three 'ariabl:s,
age. experience and total mileage, to-prosecutions for treffict offences.

';Intormalion obtained at each survey was used, concerning each individual member
. or 1..? Sample. That is, several observations were made of the same sample.

The.- observations are not of course independent since at each 'survey point, age.
, experience and mileage has increased. An analysis of the ihtercorrelation

data showed that age Was correlated very closely withexperience (about 0.85
for most groups) and that exprtence was correlated more closely wItti mileage'
(about 0.50) than age was (al o-..t 0.40)? Ot thaithree'variahles,. mileage wat4
Irrolatwi more closely with the- number of traffic offenceli, Although

R was found to be signifisant at the 5% level for most of the groups.,
0,11P rer.,'entage of variation explained (between 5% and'29%)'Is.of little pracn
ti alaw. Thus while there is some relationship between age, experierLa,
mileage and traffic offenees, it is' no': very high: Total mileage was founi to
be the most important variable In,preclicting proaecuitins. The results were-
broadly similar for all the groups Of boys and girls.
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TABLE- 6.6:1 AGE, 1' DI'

O

1RNCE AND .FROSECUTIONS FOR TRAFFIC OFFENCES AMONG ALL BOYS

Months of thriving experience .. . . /
Months of age
after 17th '
birthday

006
..!

7-12'. 1.3..18 19 -24.
1

°25-30.
.

.

-31-36''

.

57-42' 43-48. .49 -54
;.

,

55-6b . 61-66 67-72 Total,
number
of Ai s

0-6 ,

712 ;

. . .
13 -18

19724

25-30

31-36
..' '

37- 42 ..

,.43 -48

49.--54

55-60 "
61.66 .

67-72

B.0.
3

.67

.1

.05

.0
AB
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.11. ..

.0

.0
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.0

. -

cl ,''''
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.

..-
-

,

.
.

.

.-
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.
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..:

.

. 1

o

-

.

, .

.

.

.
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0

0

O.
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0
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1

1
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, 2

1

B
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.14
'
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.11
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.
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'
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"A
.04

, .03

.03-

t.o
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TABLE 6.6,2 ..NEL_..ITERIENCE AND PROSECUTIONS FOR TRAFFIC OFFENCES AMONG ALL TEE 'GIRLS

Moutbf-; of driv' : e erienct . .

Mouths of age
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Thus all three methods of determining the Contribution made to the number
prosecu*ons.by age, experience and mileage point to the greater importance of
total mileage thee age and length of driving time. This'would tend to indicate
that the ability to avoid being prosecuted is acquired by practice rather than,by
changes in life style that gl with different age ranges. 'However it must te

,pointPd.out that this is a very homogeneous sample with respect to age, type or
.employment.et(., and consequently the effects of these factors-may be more apparent.
ins more heterogeneous sample. In addition, Without further analysis of the
type of traffic offence with which the sample were charged, it is impossible to
pay which aspects ofdriving behaviour are being modified by practice, thereby
resulting in fewer prosecutions.

6.1 The effect of a course of driver education on the total number or charges

As hc.e. been stated previously, it is possible that a driver may tenharged with
sev.eral off6nces rela+Ing to tnc one incident, although"Tiet,he event, he mar:4211y
'd"found guiltw of one of them.7 Thera are therefore more' charges ttiAn th4re
are incidents* So far, only the number of incidents have been considered.

Table 6.7.1 shows the number fcharges per incident and the total number or
charges for each of the boys' groups, These are very similar and do not a".:.er
the overall picture.. Illue there is no reason not to use the number of incidents
giving'ii3O to one or mdre pr.secutions for traffic offences'iather than the
number of traffic offences per see

.
.

6.8 The effect of a course of driver education on the type of traffic offence

Sc far, the analysis of the effectiveness of driver education with regard to
traffic offences has considered all the incidents which resulted in a traf.
offenCe. The relative importance of the different types of trafficorfences
have rot teen considered, It *is possible that driver education 11194Y-have afiected
the type of offence with whitp a person is charged.. .

Tail:, 6.8.1 prto,;nte :nformation collected from the traffic offense leo-r:ption
form for each of the od7A' groups. Tatle 6.,P*2 shows similar information fo:c
lack. of tip.. girls! gr?ups. The frequency distribUtions of all the charges,

according to TablA 6.1.1 are shown at the end of these talIles. It will
be teen that speeding is tne most, frequent offence for all the groups with the
exception of the small simulator trained group. More than ono-third were
charged Oith khis otfence. For 'the pre-driver trained groupand fully train
group, the eeconi moat frequent offence was a breach of the constrix: and use
regulations. This was the most fr?quant offence fer the simulator gro-p. '

The-c.'her majorreasoc for prosecution was the failure to comply with the ',ran-
signals,or. signs. The ,.cro-rol,grouplt moat frequent harge was driving witnoit
due -are and attention. The differences oetween tne groupOre.not very large**.

It can b; seel that there le: little 'hangs between these results and thod
obtained from an eariier analysis of tne data (Shaoul, 1972). The semi rank :,-4-

_frequency of the charges is to be Observed, i.e. speeding, construction and -foe
reguleitions and ignoring traffin signals. " Not only in the rank order of the
frequency distribution ,cry similar, but the percentage frequency distributions
are also very similar; despite thejact that *le number of traffic offenl-?. Las

. more than dca4i. In addition, the iendeney noted earlier for' the eon' 01
group to hare Mor:: or the more serious driving offences is still% t.

. .

17carAe .3.en.tri5m Tables 6.8.1 and 6,8.2 that there are few o 'the mve
serices '-reffif.: offences. It deems unlikely -that: theso inexperienced young

.

drivers did.not 70mmit any acts of bac driving. One ,an only assume that tnes
were not observed ty.the polio or reported.to the police. This may sippeit
the*suggestion made earlier that there may be a bias in the way the, lewe regard-
tag driving are enforced. This would tend to throw some.doubt on th4
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Table 6.7.1
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: Total number of charges per incident.

.

Predriver
.

Control Full Simulator Total
.

.. .

110.2.:

Total number of charges

Number of charg4s per incident

Girls: .

52

'1.16

.
2

1.00

89

1.16

'7

1.00'

3

73

1.18
.

.

10

1.00

°

, 4

1.00-

,1

1.00.

.

:

.

.

-

218

'1.16-

20

1.00

Total number of charges

luiaber of charges per incident.-

tr
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usefulness of traffic bffences as a research tool'for assessing driving perfor-
mance and therefore as a criterion for driver education. .

Another Classification of traffic offences was compiled since there was a
certain amount of overlap in the previous classification, coded'according to tho
laws (see Table 6.1.1), and was too large for our purposes. .The traffic

.

offences weresubdivided!into seven categories as shown in Table 6.8.5. The
first category consists of non-driving technicalities and might be depribed an
pre-driving responsibilities. The second group consists of non - driving offences
where a person is aiding others to break the law. These might be described an
social` responsibilities. This group mainly refers to motor cycle passengers.
The third group comprises of parking offences and is therefore also a non-driving
offence. Only parkingoffences such as obstruction are included. This cate-
gory does not include breach.of parking meter regulations. The fourth claso
of offence is a driving offence and might be described as the condition of driving
an includes driving whilst under the influence of drink or drugs. The fifth

,
-

group consists of driving errors where errors as defined by the Highway Code have
been committed. This'is the group which can serve as some index of driving
performance and therefore is of the most use as a criterion of driver education.
The sixth group relates to stealing a vehicle and the seventh relates to the
failure to' stop after an accident. 1-.

Because a person might be charged with several aspects of the same law as a
result of one incident (e.g. driving without plates and unaccompanied by a
qualified" driver), this was counted as one type-of offence, rather than two, and
assigned to the appropriate category. Usually, when a person received several
charges arising from the one incident, they, all belonged to the same general cate-
gory, such as breach of the construction and' use regulations. Occasionally a
person was charged with two completely different; types of offence, e.g. speeding
and faulty brakes. Because these were two different types of offence, the one
incident was assigned to two categories, There are, therefore, slightly mote.
offences than incidents.

Table 6,8.4 shows the frequency and percentage frequency-distribution of the
different types of offences for each of the boys' and girls' groups. By far the
.most `frequent type of. offence is the driving error. More than two thirds belonged
*to this category. This therefore justifiesAthe use of traffic offences as a
criterion of driving performance. The other major category is the pre-driving -

responsibilities Which accounts for abliut to% of the offences. All the other-
categories were.not very important. While these maybe frequent offences.for
the public at large, they'are not for a young sample such as' this. When'thc
three Salford groups of boys are compared, it an be_seen that-a greater percent-
age of the control hoysl offences were diliring errors than any of the Salford
trained groups. When the proportion of driving errors to the rest of the off

,

ences are compared, they Were found to differ significantly at the 5% level.
Thus it would appear that dfiver trained students committed fewer driving errors,
as measured by prosecutions than those who had not received such training. The
differences between the proportions of the'group who were charged with offences
relating to pre-driving responsibilities were not Sufficiently large to achieve
statistical significance at the 5% level'. When the frequency distributions of

-.the types of .offences for the different groups were compared, they were not found
to be statistically significant. These results are broadly similar to those

. obtained in an earlier analysis of,the data.

When the girls' traffic offences are examined, it was found that most of
their offences were driving ergo The,other type of offence with which they
were charged was the pre-drivf.n'esponsibflities. The percentage distributions-
were not dissimilar to those of the, boys and the control girls also had a slightly
higher proportion of driving errors than the trained girls.. (This difference
was not statistically significant, Wt.-the direction of the difference confirms
the trendoted earlier).
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I' is d.ff1;.ut to drhw any conclusions aboAt the effect of driver rdaza,lor

1

an 'Air t yp of fhargE since the cho.:ce of offence appeareTto be very arbItrary,
ral timPa,"the students reported .-that they had been speeding when they were

)1'-Npp-1 cy the p-lice hut that they'Wkre charged with a breacn of the roestruoice
aray7use regulations or provisional licence as the police felt,they were unable ty

a speding offence. It .seems that the decision to t4iarga the dri;er ar^s4
o. at- a petentie:ly unsafe practi.e but thai the actuate charge may bear

.shay pratti_p. It would also appear that the police would prefer
br.ng a lharge of driving error rather than one of pre-driving msponsib:'litis

wheT pcssibi-, probably because, in -moss: people's eyes,,.they appear more sa:itrt
4.3 'he task saf7. driving. One student was interviewed by thet:aathor wilt! sail...
l'hat h,- has beer= driving very slow;, at night beJause he was trying to f-nd the
lLgli'8.-witch in tne car (it beionged.to a friend) when the police stapp-d him far

br4a:t;a1Yser test. He was subsequently charged with '*inking and driving,
iriving without iights.in addition to the diinking and driving -.barite.

AtoiVr driver told the.author that he had been driving very slowly bPcatee ne
was''.;ocking for "a partiqplar street, when the ,police stopped to question nim.
-They ine,A,d the 'tar uver and charged him with hawing a faulty'horn. it

tan be e:ten-that although the oontrci bays had more of the driving error type of
offence, it is with very great 4aution indeed that one should claim that a -ourse
in. Iri-er Mucation reduced this type of offence.

It shokid be'poloted out- that it was in this area, namely the type of a..-idectsv
as ,.1..z.L.,firtby the antecedent behaviour rather than.the number of accidents
'14 wh'ere differences have been observed either between trained rr
tra.ned male drivers and between Wye and girls. It is interesting that 11. -is in

'ype o 'refit offence, i.e. as classified by"the activity being Carried
priry to bring charged, rather than the total number, that any differenc--s

between the groups harms emerged. Thia suggests that accidents and ireflo off-
-nr.e, are probably too broad a classification of events and covering too wide a
!ptiram of ativitis to be of very much use as criteria by which to assesa and
cimpare the levels of driving proficiency of several groPps..

1'4.17 Th. reIaliunsnip between age experience and mileage and the type f trafq.
offet.e=,

Tn pre.-ioav rsu;ts ha-r,- shown on the one hand 'that the likelihood -f a youk
irite-r Icing charged wl'h a traffic offen.e varies with age, experience and
a-a-age, and on th:,,cther hat.i, that traffic offences cover a wide range of

Tv; maj-ir typts traffic. offences were fourld talxi.,ftir frequently,.
nenee thc pot.silt'ilty suggests itself that tee frequency of one or both of thea:.
typ,z affenne may vary with age, experience and mileage and variatlonseiq

will a:louf 'Or the diffg%ri-nt:e: between the groups observed in the pretoaa
'iur-

.9,! ?togs the a:erag2 rates of "pre-driving responsibility" offer es
pt- mile 'resel:.1 fe,r ea :h cif the groups. Although the control group had thf
bunt r.:ord, the d,ifferenms-were not significant. However, the differdneee
oetwe,,.n 'he-g-rogps With respect to the average rate of pre-driving r,sporeihility
unfree.; per. montn of driving experiensitve-pasaltig the test was signifiCant
a' -ht. The tablc also shows the average,.rate of. rdriving errors"
per mile and per morh of driving experience since passing the test for each of
re". go.ps. ilith*gh the filly trained group tended to hav the best re.crd

and, the eontr.t1 the Wrst, the differences were not statistically nigr:f1,:ant a'
tho ¶$ /eve:. Tnus,it would appear that to a large extent. the'differente..2
not -'d earlier witn r:.spe.:* to '.tie type of traftxt. offen.;v are muh mot-

o be ue to Ilfrkanees in experien than t'raining.

Tsbie 6.9.? '.tie rates of` "pre - driving responsibility" offtwf-s 1;0,_
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Tabl;6.8.1..Boysi _Traffic offence forms.

Pre-driver Control Pull Simulator Total

Number of incidents 45 % 77 % 62' % 4 % 188 %

Occupation .

(From driving history
questionnaire)

Student

.

Earning '.

25

26

56

44

49

28

64

.36

30

32

48

52

0

4

0
100

104' 55

84 45

Additional part time
or temporary job

YeS
No
No response

16
29

0

36
64
0

39
36
2

51
47
2

33
26

2

53
42:
.5

3
1

0

75
25
0

91 48'
92 49

5 3'.
.----------

Vehicle usually drove Yes 38 84 66 86 56 90 4 100 184 87
q.4

.

No 7 16 /1 14 5 8
-

0 0 23.'12

_Type of vehicle Small car 20 44 27 35 25 40 3 75 75 40
Medium size . 16 36 33 42 25 40 0 0 74 39
Large 4 9 - 6 8 9 15 -0 0 19 10
Van 5 1 1 4 5 3 5 0 0 12 6

Sportscar 0 0 5 . 6 0 0 14 25 6 3

,o response 0 0 2 3 0 0 O. 0, 2 0

Engine size 0-1000 cc 17 38 28 36 23 37 3 75 71 38
1001-1500 cc 20 44 36 47 8 45 1 25 85' 45
1501-2000 cc

/
6 13 9 12 7 11 0 0 22 12

.4'2000 cc and over 1 2 2 3 2 3 0 0 5 3
No .response 1 2 3 2 2 0 0 4 2

Age of-car under 1 year 1 '2 2 3 6 10 1 25 . 9 5

between 1 and 2 years 4 9 8- 10 3 5 0 0 16 9

" 2, 3 " 7 16 10 13 5 8 0 0 22 12

" 3 4 " 4 9 10 13 1 2 0 0 15 . 8

" 4 5 "

" 5 6 "

. 3
5

7
11

4
9

5

12
5

4
8
6

0.

12

0
50

12 6

18 10

" 6 7 40 0 3 4 . 6 10 0 0 11 6
u 7 8 . ii 1 2 6 8 6 10 -0 0 13 7
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Predriver ' Control Full Simulator To-bit].

Policeman: on the beat 2 4 5 6 5 8 0 . 0 12 6
in a panda car- 6 13 17 22 14 23 1 25 38 20
in a patrol car 19 42 22 -29 24 39 1 25 66 35
directing traffic. 0 0 2 3 0 0 0 0 2 1

operating .a radar trap 9 20 5 6 11 18 0 0 25 13
other' 3 7 6 8 3 5 1 25 13 7
not applicable 6 13 19 25 5 8 ) 1 25 31 16,

Incident reported you 3 7 7 9 2 3 0 0 12 6

by: third party 0 0 7 9 1 2 '' 0 0 8 4
witness _1 2 1 1 1 2 0 0 3 2
other 2 4 2 , 3 0 0 1.. 25 5 3.

don't know 0 A) 0 0 ., fp 0 0 0 6 0 '"

not applicable 39 87 59 77 58' 94 3 75 * 159 85

Charged as result Yes 5 11 18 23 . 8 13 1 25 32 17
of accident: rio, 40 89 58 75 54 87 3 75 155 82

. ,

Within 15 miles
of home: .

Yes,
`No

'''

35
9

78
20,,

58
18

75
-23

52
10

84
16

3
1

75
25

. 148
37

79
20

(
;Did-you know the very, well

C...

12 27 21 21 26 42 2 50 . 61 32
road: quite well

not at all
3 7

7

13
8

17
10

10
5

16 _

8
1

1

25

25

27

17
14
9

no response 27
.

60,. 35 45 21 34 . 0 0' 83 44

Speed limit 30 mph 40 89 63 84 54 85 4 100 160 85
40 mph l 2 3 4 4 6 0 0 8 4
50 mph 1 2 1 1 0 0 0 0 2 1
60 mph 0 0 3 4 0 0 0 0 3 2

'70 mph 1 2 .5 6 4 6 0 .0 10 5

Don't know 0 O. 1 3) 0 0 0 . o 1 1

Other 1 2 0 0 1 2 0 0 2 1
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Predyilier Control FuI1
.

.

.Simulaor Total

Were you found guilty?
- .

1st offence: Yes
No

39
0

87 ,

0
'60

1
78
1

52 82
1 2

3
0

75 .

0
153

2
81
1

Not heard 6 1.3 15 19 9 15 1 25 31 16

2nd offence: Yes 4 9 5' 6 7
.

3.3. 0 0 16 9

No 1 2 1 1 1 2 0 . 0 3 2
Not heard 1 0 .2 3' 0' 0 0 0, 3 2

3rd offence: Yes 2 it. 1 1 1 2 0 0 -4 2

No 0 0 0 0 0 0 0 0 0 0
Not head 0 0 1 '1.0000 1 1

4th offence: Yes 0 0 0 0 1 2 0 0 -1 1
No C 0 0 0 .0 '0 0 0 0 0
Not heard 0 0 1 1 0 0 0 0 1 1

. Penalty: . 1st offence: 'None 0 0 ' 1 1 1 2 2 50 2 1

Fine 7 16 9 12- 415 24 0 0 33 18
Endorsement 0 0 0 0 0-N0 1 25 0 0
Fine and .

endorsement 31 69 47 61 34 55 0 0 113 .60

Disqualified
.

Not heard
1

6
-2

13
3

15
4

19
3 5

9. 15
0
1

0
25

7
31

4
17

.

2nd 'offence: None 3. 2 1 1 1 2 0 0 3 2

Fine 4 9 2 3 2 3 q . 0 8 ^4

Endorsement 0 0 0 0 2 3 0 0 2 1

Fine and
endorsement 0 0 1 1 3 5 0 0 4 2

( Diaqualified 0 0 0 0 0 0 0 0
(

0 0
Not heard 1 2 2 3 0 0 0 0 3 2

3rd offence: None 0 0 , 0 0 0' 0 0 0 0 0
Fine 2 4 1 1 1 2 0 0 4 2
Endorsement 0. 0 0 0 0. 0 0 0 0 *0
Fine and
endorsement 0 0 0 0 0 0 0 0 0- Q
Disqualified 0 0 0. 0 0 0 0 , 0 0 ,-0

_Not Wiard 0 0 1 1 0 0 0 ' 0 0 0
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'liable 6.8,2 -Girls:. Traffic offence forms.

N
N., 4.

_

Pre-driver Control Pull .... Total
.. _A.- .....

Number of incidents - .-...
... .

'2. S 7 % 10 % 20 . %

. .
Occupation .
From driving history

questionnaire)
.

Student
S ming

' .1
1

50

' 50
4

3

57

.43

4 .40

6 60
-

10 . '50
___----

10>-3 0

), Additional. part time
or temporary job

.

. ,-

'te .4-- f'
No
No response

'lily

1
' 0

50
50
0

6
1
0

84..
14.
0 ,

-3 50
5 50
0 0

0.3' .65
7 35
0 0.

-

Vehicle usually drove
q4 .. -

Yes ,
No

:' 2
0

1000 6
1

84
14

. 9 190
1 10

18' -9Q
2 10

.
Type of vehicle

----'`-
.1

.
.,

Shall oar
.

car'
Medium *size.
Large
vaii .

Sportscar
No.resRonse . _

.-

*1
1
0.
0
0
0

50
50
0
0
0
d

1 ,
3
0
2
1
.0..

. .

14
43. .
0

29
14
0

6 60
7.3- 38----7

0 0
0 0_

c 0 0
1 '10

9 45
35

.2 10
0 0
1 5

.1 5
.

I

Engine size
..- .

. .

.

0-1000 cc
1001-1500 cc

. 1501-2000 cc
2090 co and over

'No response "

Q

2
0
0 '
0.

7 0
100 ;

0
oe
0

.
1.
3
3
a
0

14,
43.
43a
1 0

5 50
4 40
0 0

.0 0
1 10

- 6 30
10-- 50

, 3 15a, 0
1 5 '

.

-

Age of car : -.n.

..

' -

.

under 1 .year .

between 1 and 2 years
00' 2 3 u .

II '3 * :
tb 4 . i 5 "
8 5 6 "
" 6 7 "
I. 7 8 I. '
.0 8 9 11

"° 9 10 :'

.

-

1
-0l
0
0
0

0o"
0
0

50
0

50
. 0

0
0,"
0'
0
-o 0

. o
,

.. 1
L

'3 ':
0
.1
0
1
0
0
0

14.
14
43
0

14
0

.1*
0
0
0

0-. 0
1 10.
.1 10

". 3.' 30
0 0
1 10
0 ..0
0 p -..
1 : 10
Q 0

1 5
2 10
4 20

°6 30
: ;0 0

2 10
0 . Oh
1 .5
1 5
0 0

.
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Pre-driver ecntrol.

.

P1111 Totta
r---

Incident reported by: : You 0 0 1 14 ' 0 0 1 5

Third party 0 0 .0 0 0 0 0 0
Witness 0 0 0 0 1 10 1 5

Other 0 -, 0 1 14 0 0 1 5

Don't know 0 0 0 0 0 0- 0 to -

Not applicable 2 -100 5 71 9 90 17 85

Charged as a result Yes 1 50 2 29 4 40 7 35
of accident: No 1 50 5 71 6 6 13 65

,

Within 15 ,miles Yes 2 100 '7 100 9 -91 18 90
of home: No, 0 0' ' 0 0 1 10 10

0..

Did yW.1 know .the road? Very well 1 50 4 57-' '5 30 '8 40
- - Quite well 0 -1 14 2'''' 20 3 15

Not at all
,0

. 0 0 2 29 1 10 3 15
No response ,

1 .-50 O. 0 .4 40 .6
r
30

Speed limit_ 30 -Mph 2 100 6 84 6 60. 14 60
40 mph 0 0 1 14 1.10: 2 10

50 mph 0 0 0 0 1 10 1 5

60 iph- _ 0 0 1 6 0 1 10 1 5

B '
70 mph
Don't know

0
0

0
0

0
0

0
0

0 0
0 0

1

0
5

0
Other . 0 0 0 0 0 0 0 0

Light conditions Dawn 0 0 0 0 0 0 0 0 .

. Daylight . 2 100 5 71 5 50 13 65

Dusk .....-- 0 0 '0 0. 1 10 1 5
:, Dark (unlit' 0 0 0 0 2 10

Dark (lit) 0 0 2 29 2 20 4 20

Weather condition Clear 2 100 7 100 8 Ell) 18 90
Rain 0 -0 0 0 2 20 2 ; 10

0 0 ,0 . 0 0 `0 . 0\ 0
:Fog --------q~--- - Q , - _ , 0_, 0 ' ; 0. 0 0 0 0 .. 0

b Severe winds 0: 0 0 0 . 0 :0 0 0
,
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1

Pre-driver
-

Control

.

Pull Tote].

, , .

Penalty: 1st offence: None 0 0 0 "0 0 0 0 0
Pine__ 0 0 1 14 ,1 10 2 10

47 Endorsement 0 0 0 0 0 '0 0 0
Fine and
endorsement 2 100 6 84 6 60 15 75-

Disqualified 0 0 0 0 0 0 0 ,

Not heard 0 -0 0 0 3 30 3 15

2nd offence: None 0 0 0 0 10. 'o. 0 0
Fine ' 0 0 0 0 0 0 0 0
'Endorsement

. Fine and
0 0 0 0 0 0 0 0 ',

endorsement 0 0 0 0 0 0 0 0
Disqualified 0 0 0. 0 0 0 0 0
Not heard 0- 0 b 0 0 0 0' 0

3rd offence: None 0 0 0 0 0 0 0, 0
Fine 0 0 0 0 0 0 0 0
Endorsement 0 0' 0 0 .0 0 0 . 0

Fine an&
endorsement 0 G 0 0 0 0 i 0 0
Disqualified 0. 0 0 - 0 0 0 0 0
Not heard 0 0 0 0 0 0 20 100

4th offence: None 0 0 0 0 0 0 0 0
Fine 0 0 0 0 0 0- 0 0
Endorsement 0 o-oo 00.00
Fine and
-endorsement 0 0 0' 0 0. 0 '0 0
Disqualified 0 0 0 0 0 0 0 0.

Not heard 0 0, 0 0 0 0 20 100

. - .

Type of offence 1. Pre-driving regulations 0 0
10

1 14 2 20 3 15
2. Non,-driving offences ,0 0 0 '0 0 0 0

. 3. Parkingoffencgs 1 50 0 '0 0 0 , 1 5

4. Condition of driving 0 0 0 0 0 0. .0 0
5. Driving errors 1 50 6 84 '8 80 16 80
-6. Stealing a vehicle 0 0 0 0 0 -0 0 0
7: Failure to stop 0 . 0 0. 0 0 0 0 0

_.,.. 1
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TABLE 6.8., TRAFFIC_ FFENCE CLASSIFICATION

Number Type of Offence

1 Provisional licencd regulations, road licence, MOT certificat.,

construction and use regulations,"insurance, driving under age,

defective eyesight,'no lights on.

2 Non-driving offences - such as aiding and abetting a non-qualified

rider of a motorcycle to carry unqualified piSsengers.

3- Parking ,offences.

4 Conditior64 driving hArink, drugs.
- Ya

5 ,Driving errors.

6 Stealing a vehicle, taking and driving away.

'7 Failure to stop after an accident.
1.
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5.000 miles travelled for each of the boys' groups. Similar informatio,'ia
presented in graphical form in Figure 6.9.1. 1-The variation between each of
the 5,000 miles rates appears to be random and was not found to be statisi any
signifizsnt. While there is some variation in the rates at any one %.-f

experience, thio is no very large nor is it consistently in favour c_' any one
group.

Table 6.9.3 shows the rates of "pre-driving responsibility" offences pet 6
months of driving experience sinc.p passing the test. Thisinformation zs pra-
sented in graphical form in Figure 6.9.2. The likelihood of being charged with
this type of offence declined as experience (time) increased. These rates
were significantly different from the av=erage rate noted in Table 6.9.1. This
fait may therefore cast some doubt on the interpretation that can be made cf
that table. A closer comparison of the rates at different levels of experience
shows that the pre-driver trained boys had a consistently worse record with'
respect to the number of "pre-driving responsibility" offences per 6 months of
experience. Thus this second set of finding's clarifies the previous finding.
Not only do these kinds of offences deeline'as experience increases, but at ea'h
level the pre-dtiver trained group have the worst record.

'Table 6.9.4 shows the traffic offence raves Itype t) per driver per 6 months
of age since the minimum licensing age for each of the groups, Figure ( 9.3
shows the same information in graphical form. It can be seen that-thesv ratEs
decline as age increases. These rates were found to differ significantly from
each other. Again therefore there is a systematic variation between driving
(at mea:mred by the type 1 offences)and age. This-suggests; as one would
expect, that .-timffic offences of this type are related to age did the patterns
of behaviour aEsociated with youthfulness and inexperience (as defined by length
of time they have been driving). Perhaps alsot some of them by definition may
only ne committed by young and new drivers, e.g. provisional licence regulations.
There is some variation between the.groupa, with the control boys committing
fewer of tee kinds of offences4than either or the fully trained, but part1:1-
iarly the pre-driwer trained drivers.

It is interesting that this analysis, carried out several years afte,r the
previous analysis. when more data have been collected, should produce very simi:,a7
rca.uits, i.e. type l offences did not alter with increased mileage but with the
length of tide they had been driving and their age. Thus, while the data pre
aonled suggestthat some learning has taken place, it is not possible to say what,
has been learned or how, other than in general terms, that certain tasks no';
central to the activity of dr:lving as such, but nevertheless trelated to sate,y,
e.g, the constructioh and use regulations, have been learned. Given that
thual were areas covered in the courde which a learner driver does not normaiiy
encounter during instruction witn either ifriend or- relative or a commercial
instractor. it seems surprising that the control students had fewer of these it-..r.ds

ci.rors than the trained stuients.

The fifth category of traffic offences - driving errors - was subjected to the
same kind of analysis. The results ar shown in Tables 6.9.5, 6.9.6 and 6.9.7
andinFigures 6.9.4, 6.9.5 and 6.9.6 for mileage, length of time they hal bean
driving, and age. No obServable association between mileage and length of tiaw,
they had been driving was discernable; There was somevariation between the
boys, groups which tended to'favour the driver trained students. Howelr.
ttaff0 offences (type were found to vary systematically with age - that is
they declined as age inn-eased. Again, although it is possible to discern
such a trend,. it is difficu14-. to know what it is that is being learned
Since these offences were not, found to vary systematically with mi.;eage or er-
perrence, the average rates per mile and per month of driving experience may ve
said-to adequately' represent the cvcurrenee of driving errors and can theref;r-
be used as criteria for assessing driver education. These rates,. whfie teniing

25
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fa.-oar the driver trained students showed that there were no,substantial
lifferenNIs hetween the groups.

_ .

Siw:c -these traffic- offeneds are a measure of driving proficiency, which as
mea.mr, by accidents, was found.to improve with experience, incidents giving

to traffic offences may not be random occurrences of unsafe behaviour since ,

in that ,'ass they would follow the same pattern as accidents: this suggests
that there are some limitations in extending the use of traffic.offences, from
their primary purpose as administrative devices, to a research tool 'for measuring

proficiency.,

Sin-e the "driving error" offences were not found to be associated with mile-
ace or length of driving career, the differences between the boys''groups with
-regard jo the proportion of traffic offenpec of this type cannot be explained by
difforespcs in tl:le groups' total mileage driven and the length of time they had
4:!:tn ,'riving.

Since, however, the "pre-driving responsibility" offen ces were related to age
and inexperience and the trained group were on the whole slightly younger and
loso experienced, they were more likely to commit these kinds of offences.

- Therefore its would appear that driver education affect's the type of offence with
Ia.:eh a person -is likely to be charged because such a course encourages them to
'].earn to drive earlier than they would otherwise have done.

Will he recalled that it was in the type of accident situation rather than
'.310 total number of accidents per mile where any differences were found to ob-
tain between tboa groups. In this instance, certain types of traffic offences
were found to vary with age, thereby making it very difficult to assess the
effqat of driver education. is possible that certain types of accidents
also vary with age and experience and that such differences as there are between
the croups are accounted for, not by training, but by the different stagee of -

their driving career reached by the various groups.

Conclusions
k

I' attempting to assess the effent of driver education on error free driving
(51; I,igally defined and observed), much has been learned about the role of cog--
nitive factors 'in error free driving. Driver education was usually observed
to be significantly related to a reduction in traffic offences. However an-
investigation into the naturelof this relationship showed that it was one of ,

ailsociation with a third variable, namely experience and exposure to risk, rather:

-a than a direct causal One. Traffic offences were related to experience and
oxpesure to risk which had been reduced by driver education. However, in so .

far as the individual driver's chance of being charged with'e.traffic offence is
dependent on hid experience; training, by reducing mileage, may for the grout),
as a whole, reduce the number of, prosecutions in the short ermfbut it has not
_been shown to affect the individual's involvement in traffic offences in the
len!, term.

.

- o
. . .

'

.Thas, while the cognitive factor appears to be important in error free, as in .

stnilont frco, driving, this has been shown to be derived mainly from the prac-
tical a:tivity of driving rather that from classroom instruction in the foPm
giver. to students in this experiment. 'Thera was'some evidence to suggest that
'in tli first 5,000 mileethat trained students had fewer traffic offences than
tho 4,..,ther croups. Thus it would appear that in so far as did.-6r education'had
ttIon effecldve in reducing the number of traffic offences, it was in the short
term only. The likelihood of being.prosecuted declined with experience.
When these prosecutions were subdivided according to the type of error committed,
orly 1,hr," pre-driving responsibilities" deblined with, experience. It was in
these areas Which are not central to the task of driving, e.g. taxation and to

..,

256



246 \

insbrance requirements; construction and 1.41 regulations etc., where expelleiiva
harbeen effective in. informing the students\about the way other systems impir.v
oh the activity of driving. In so far as-t s type of driving error de-.:linfrd,

it may.be reasoned that young drivers learn m quickly how to conform to tn,i
s4andarls,of behaviour *Mich are external to t driVing task probably
infringement of these standards are more readil obserVed and delectel by Wher.s.
It would appear that little had been learned on -he course that was re :-aced to.
errorfree driving, as reflected liegatively in pr secution free driving (type 5
charger), as opposed to success in reaching drivin test standard. In so-far
fis the cognitive factor has been shown to be important, -it implies that ir
principle training ought to be capable of preparing 't driver to drive in s a

way as t.. avoid prosecutions for traffic offences.

This-study has shown tne critical importanse of expbsure tf, risk Atli driurg
-;xperien,:e for learning to avoid being charged with a taffic offence.' There
was lit-tie e7iden2e to suggest thatclt was the indivlduae characteristit!s; of
tne young person. per se which was responsible'for prosecUions. Thi,

poirLo strongly to the activity or driving and the constraints of the
train% system as teing primarily responsible for driving in aisb a way as -,
be charged with a traffio offence. \

2.57
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TABLE 6.9.1 AVERAGE TRAFFIC OFFENCE RATES errPE 1 AND 5) PER MILE AND PER
MONTH OF DRIVING EXPERIENCE

0
.Pre
boys

Con
boys

PUll
boys

Sim
boYs

Ali.

boys
p

.

All
girls

Type t

.0037 .,.0015

.0008

.0124

.0073

.

i

.0033

;0016

.0110

.0056'

I

.0029

.0017

.0057

.0034

.0026

.0015

.0115

.0066

0.05

.

40.05

'0.05
.

-P0.05

.0012

.0003

.0065

.0001"

.

traffic offence rate- per
mile

traffic offence rate per -

month. of driving
..

-

experience

Type 5

-
.0027

.0110

.0073

0
traffic offence rate per

mile

traffic offence rate per
month of driving
experience

a.

.1)

. 258
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TABLE..6.2.3 TRAFFIC OFFENCE RATES (TYPE 1) PER 6 MONTHS OF DRIVINd EXPERIEM
SINCE PASSING'THE TEST FOR EACH GROUP

2

.

,

Pre
boys

Con
boys

P.1.3.1'

boys
Sim
boys

All
boys

y 102'
ir.1.11

.

0-.. charge -*type 1 4 5 5 0 14 1

months 559 1440 1267 84v 3350 !'!e:9

rate .0072 .0035 .0039 .0000 ,..0042 .;-'00.:

7-12 charge - type 1 ,3 1 2 1
.p

0
months 532. 1379 1321 84 322t 1943
rate , .0056 .0007 .0016 .0119 .0022 .0,N:

13-18 charge - type 1 0 1 0 0 1

.. montho 508 1249 1204 82 3043 1,
rate 4 .0000 .0008 .0000 .0000 .0003 .001;

19-24 charge - type 1 0 o ., 3 0 A 0 0'

months . 487 1149 1149 78 2843 .1104
rate .0000 .0000 .0026 .0008 .0011 .0000

25-30 charge - type 1 0 0 2 0 1 2
- months 450 1039 1'113. 77 2679 105
rate .0000 .0000 .0000 .0000 .0007 .0000

51-36 charge - type 1 3. '0 0 0 3 0
months 355 872-.1006 67 2300 '1261

rate .0085 .0000 .0000 .0000 .0013 .0000
37-42 charge :type 1' 0 0 1 0 1 4.

months 385 689 601 65 1740 b80
rate . .0000 .0000 .0017 .0000 .0006 .0000

43-48 chArge - type 1 0' 0 0 0` 0 . a
months . . 332 499 224 6 1091 5!.1

rate
49-54 charge - type 1

.0000

Q.

,.0000
0

.0000
0

;0000
0

.0000
; 0

.

.0000
o

months 206 290 23 11 1130 ....,1

rate .0000 .0000 .0000 .0000 .0000 !moo
55-60-charge - type - t 0 0 o. 0 0

months 95 167 0 0 , 262 ..t

rate .0000 .0000 .0000 .0%0, .0000 .000t
61-66 charge - type 1 0 0 0 , 0 ; .0 n.

'months 36 58 0 0 94 ::0

rate .0000 .0000 .0000 .0000 .6000 .0000
67-72 charge - type 1 0 0 0 0 0 .0

months 9- 31 0 0 40 4 . lx
rate .0000 .0000 .0000 .0000 .0000 .0060

73-78 charge - type 1 0 0 0 0 0 A
months 0 6 0 0 6 G

, .

$

260



a

TABLE 6.9.4 TRAFFIC OFFENCE RATHAiTYPE 1) PER DRIVER. PER 6 MONTHS OF AGE SINCE
'47TH BIRTHDAY FOR EACH GROUP

tit:atLe . Plc"

bolls'

Get
blolli

0
25

.0000
0

"04

'60000
.2
131

x.0 :44
.1
162

.0062
, 0

18!
.0000'

2:

"20!
.) .00

2

2":1
.0043
0

718
.0000
0

156

.0000

0
.10
.0000

C

171-3

.0000
CI

20 "-

.0000
0

*I 0

.0000

IP;Xt

boy.2_1222a

49
.tPO4

3

y5
.094
-3
!77

.2.!t-.9

0
'87

.0000

3
i92
.0156
2

200 ''

.0100
: 0
.1'7
.0000
0.

14-
.0000
0

8'
.0000
,0
23

.0000
l

2,

.:;000
,0
2

.0000

. 0
!

.0000

Sim To ta7!
to

p A:'...

alt...-

0
24

.0000

ie9

\00'8

;'!'-'

.001:

22.,

.004

0
:e761

.-00,3--.7,6

, 0
29C
0000

0
2'.19

.0000
0

2c'
.00160

-0-

.0000
C
A

.0000
'.1f:

.0000
9

.00c0,

12

4
.0000

0 1. Wilt. - f .-pe-: 1

:t.11:cia

0 ra' ,

..,' harg.L -. typ. 1

' lrivetz
° ytte .

'1. '8 (tetre4 ., type 1

ariV.01-.) '

rat

3-24 (.ratto - type

*1 riVi;r3
..A._ .

"!1°. :10 Alare: -*type 1
Jrali '

tair.

111-11*: - YPe ''.
.2 r 1-.. ere

ra..
t

t---ti. 'tlrer, - 04.7.e 1

. ,lt. tifC!t
-a?

15... .ta:g-- type 1

,. trier'
r-3.4. -, .

4'74-=.41,...irin - vi07. t

.r _ el.1

rat:
,I (0 t.t.tri, typ. I

.
li: r
a. t

'YPe 1

N..... i r : -."" 4

'at, 1-- - tyr '

irt el..

NJ,

!.-e' lArc- - 'YE,"- 1

. " .r:,ier..,

. ,r0

.

,

.

--

A

.0

13-

.0000
2

4 ?.

.047.6

3

6'

.0492
0

66
.0000
, 0

69
.0000
0 '

:7t
.0000

4

78

.0!3
0

82 '
.0000

.

I. (.)

f)0
.0000

'
-8
.0128.

0
u il-'
.0000
0

2'

.0000
0

.r.

.0000

0
5

.0000
0
:0

.0000
0

4.

.0000
.... 0

!3 :

.0000
0
3
.0000

Z,

14'

.0000

;4
.0'-'4

.0

;4
.16(700

0
I

8
.0000

0
2

moo
0
0

.0000
0
0

.0000
0
0,

.0000

. ,

92
:0109

:1

30
.016:

8,
388'.

.0206

4261

.0023.
3

455
.0066

4

490
.0082

7'

504
4:39.

0
441

.0000
0

33'

.0000
1

2'3
.0047

i

:!0
.0091

Q
43

.0000
0

17

.0000

c

.

-

.

.

.

t.
,

-

23!

,a

14



1*

251 -
TABLE 6.3.5 TRAFFIC OFFENCE BATES(TYPE-5) P 5000 MILE RANGE TRAVELLED FOR

EACH CROP. .
Pre

DI , - .boys
Con
-boys

1

oys
Sim

'boys
All .

boys .
p All

girld

0-5 charge - type 5
. miles

rate
6-10 chrge - type 5irm es

ra e
11-15 ch rge - type -5

mi es
r to

-16-20 c arge - type 5
VI '3es

. .

ate
21-25 harge - type-5z

miles
irate

26-30 / charge - type 5
/ miles
, zate

31-3 f charge - type 5
miles
rate .

36-4 charge - type 5
miles
rate

41-4 charge - type,5
miles'

rate
46-5 charge - type 5

miles
rate

51-55. charge - type 5
miles
rate

56-60 charge - type 5,

ate
61-65 c arge.- type 5

M les
ra e

..

G6.10 c go - typo 5
. mil s

rat .

71-75 char e- type 5
mile

- rate

76-80 charg - type 5
. .

. miles
1 rate.
81-0 charge type 5

miles
rate

861-90 charge - type 5
miles

-... , 'rate

9.1-95 shags - e 5
miles

'. rate
95-99 charge -t e 5

miles
.--.'rate

1

..

-

'.

.

'

2'

414
.4048

6 ."

357
0.016e'.

5

305
.0476
0

278
.0000

9
244
.0369

3 0

215
.0140
0

165.
.000

1

137
.007
0

125-

.0 00

. 083

,!)

0000
1

75
.0133
..0

50-
.0000

1

50
.0209.0000
0

5Q
.0000

1

20
.0500
0 .

20
.0006
0

15

.0000
0'

15
.0000
0
12
0000

'22

725
.0303
.. 6

761

6 6
.0 26

6

41

111

3
455

.00,(26..,46062

a..orit

4'00

.0175
0

313
.0000

6

274
.0219.

1.

249
.0040

4
.193

.0207

1

120
.6083

0
115
.0009

0
.80

.0060
'0

72

. 1

55
.0182

1

40
.2250

0
..,25

.0000.
t 0
25

.0000
0

20-
.0000

0
16

.0000,

10

832.
.0120M
630-
.0159,

5

506
.0099

5

451

.0111

2

325

':5

279 .

.0171
1

200
.0050

. 2

159
.0126

0
-115
.0000

0
101

.0000
0.

75
.0000

0

70
.0000

O.
55

:WOO
1

49
.0204

0
35

.0000
0

:30.
.0000

0 '

25
.0000'

2

25 .

.0800
- 0.
- 25
.0000

1

20
.0500

0
58
.0000
0
50
.0000

' 0

45
.0000
0

40
.0000
0
30

.0000
0.

. 25
.0000

'' 0

25
.:0000

1

25
.04 .

0
15

.0000.

0
10

.0000
0
10

.0000
0
5

.0000

Q'

5

.0000
.0
5

.0000
0

0
.0000
0
0

..0000
0
'0

.0000
0
0

.0000
0
0

.0000
0
0 .

.000C

34
2229
..0144

22

1848
.011,9

18

'1492
.0121

11

1310
.0084

14
1054
.0133,

15 t
919

.0163
1

703
.0014

10
595

.0168
1

504
.0020

5

'424

.0118
1

290
-.0034

1

265
.0038

0
200
4000

2

176
.0114

1

120
.0083

2
90
.0222

0
70

.0000'

2

65

.0308
0

60
.0000

1

48
a .0208-_

.

_

.

,

9
952
.009E.

3.

536
.0056

'1

316
.0032

0
210
-0000

0
1.l0

.0000
1

91

.011

1
60

'.0167

1

40.
.025
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TABLE 6.3M TRAFFIC OFFENCE RATES (TXPE5) PER 6 MONTHS OF DRIVING EXPERIENCE
SINCE PASSING THE TEST FOR EACH GROUP

Pia
boya

7

Con
boys

Full
bola

Sum
bo s

A.ii

122ys

p , ILI
Erte..s

0.6 ,harge - 'type 5 1 17i I 3 0 21 4'
mohths 559 '.440 1267 84 3350 1952'.

.r&(.. .1018 .00118 '.0024 .0000 .0063 .02
" 12 -Aare - type 5 6 '4 9 0 24 4:

months 532 1379 1231 84' 3226 1'343

rate .W13 .00E5 .0075 .0000 .0CPC .002'
13-:8, ahargs - yw- 5 11 :2 tio 0 ', 32

month: 508 1249 !204 82 3043 1826

Tate .0217 .0096 .00!5 .0000 .0105 .0038

'9-24 ohrgt. - type 5 . 2 3 5 0 :10 0
months 46: 1149 1149 . -78 2843 1'7 -4

ra',:0 .0041 .0026 .0044 .0000 .0035 .0000
25-30 charge type 5 5 9 6 0 '20 .

monfits 450 '1039 :113 77 2671 15':3

rare .01;1 .008' '.0054 .0000 .05 '
..0.0t.-

3'36 4harge - type 5 0 3 5 1 - 8 3

mont.ht; 35 6:2 1006 67 2300 !?6;

rate .0000 .0034 .0050 .0149 .0035 .0024
7-42 (-hare.. - type 5 1 5 7 0 .13 0

Thm, hr.: 385 689 6",! 65 :740 880
re ii .0026. .0019 .0.'6 1.0000 .00.7 .0000

e -18 ell4r02 - type 5 4
i 3 0 0 4 5

month 332 4 91 221 3e.: 1091 c..,
,,

eata .0030 .0060 .0000 .0000 .0037 .001:9

49-34 :hare--.$ - typ'0 5
,

-3 0 5 0
moh'h: 2G6 230 23 '' 1:30 24

ra°.,- .0097 .0:03 .0000 .0000 .004a .0000

'.;..6o -harp. -.typl, $ 1 1 0 _0 2 C
mow nn 95 . 11:' 0 0 '262
la; .1 - . .0:05 .0060 .0000 .0000 .0077 .0000

6.1-66 :Larg,- - type 5 P ) 0 0 0 0
months 36 54? 0 0 44 ;
'Ai,: .0000 .00)0 .0000 .0000 .0000 .COOL

6 '-'72 -harga -.type 5 C 0 C. 0 0- 0

MOP' r.3 1 ... 0 0 tti. 6

a4: .0000 .0000. .0000 .0000 .0000 ...0(00

26.3
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TABLE 6.9.1' TRAFFIC OFFENCE:ETES (TYPE 5) PER DRIVER PER 6 MONTHS OFAGE SINCE
17TH BIRTHDAY FOR EACH GROUP

Pre
boys

Con
boys

Full
boys

Sim
boys

Total
boys

p All

0-6 charge - type 5 1 2 0 0 3

-AlElL.

1

. drivers 12 25 49. 5 92 24
rate .0833 .0800 .0000 .0000 .0326 .0417

7012 charge - type 5 2 11 2 0 15' 2

drivers 42 104, 154 10 310 129

rate . . .0476 .1058" .0130 .0000 .0484 .0157.

13-18 charge -AYpe 5 5 9 11 0 25 2
drivers . 61 139 177 11.' 388 i

212
rate .0820 .0641 .0621 .0000 .0644 .0094

19-24 charge - type 5 6 6 8 0 20 1

'drivers 0 66' 162 187 13 428 -245
rate .0909 .0370 .0428 .0000 .0467 .0041

.Z5r30.charge - type 5. 3 8 4 10 15. 0
7i, drivers 0 69 181 192 13 455 276-

rate .0435 .0442 .0208 .0000 .0330 .0000
31-36 charge - 4ype 5 3 7 4 0 14 3

drivers 75 201 200 14 490 290
rate -;i:0400 .0348 4000- .0000 .0286 .0103

37-42 Chirse -- type 5 1 9 4 -1 15 2

drivers 78. 215 197 t4 504 299
rate .0128 .0419 .0203 .0714 .0298 .0067

43-48 charge - type 5 . 2 4 11 1 18 0
drivers "82 198 147 14 441 269
rate .0244 .0202 .0748 .0714 .0408 .0000

49-54 charge - type 5 4 4. 0 0 8 4
drivers 80 156 87. 8 331 191

rate .0500 .0256 .0000 .0000 .0242 4209
55-60 charge - type 5 '2 5 0, 0 7 1

drivers 78 110 23 2 213 125

rate .0256 .0455 .0000 .0000 .0329 .008
61-66 charge - type 5 0 0 0 0 0 0

drivers 50. 58 2 0 110 61

rate . .0000 .0000 .0000 .0000 .0000 .0000
67-72 charge - type 5 1 0 0 0 1 0

drivers 21 20 2 0 43 17

rate .0476 .0000 .0000 .0000 .0233 .0000

O
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plquum 0.9.1 TRAFFIC OFFENCE RATE (TYPE 1) MIR '5000 MILK:: HAWN YOU
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MORE 6;2.2 TRAFFIC OFFENCE RATE (TYPE 1) PER 6 MONTHS OF ORrVINU
EXPERIENCE FOR EACH OF THE BOYS° GROUPS,

Number of
triffic offences

10

0

nom dm. MINIM*

/...
fully trained

control

pre-driver

all boys'

MI*

0-6 7-12 13-18 19-24 25-30 31-36 37-42 43-48
Number of months of driving experience since passing the test

FIGURE 6.9.5 TRAFFIC OFFENCE HATES (TYPE 5) PER 6 MONTHS OP DRIVING
EXPERIENCE FOR EACH OF THE BOYS' CROUPS
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FIGURE 6cq.3 TRAFFIC OFFENCE RATES (TYPE 1) PER DRIVER PER 6 MONTH3
OF AGE SINCE 17TH BIRTHDAY FOR EACH OF THE ROYS' GRO11K1
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FIlURE 6.9.4

Number of
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TRAPKIC OP! ENCE RATES PER DRIVERqT(PE 5) PER (. MONTHS OP
ACE SINCE VTR BIRTHDAY FOR EACH OP THE HOY::* CROUPS

rully Lvnihe.4
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CHAPTER SE'VEL1 TTli& PRI.A.TIOtialtrY 13E.TifElErICCEDI:drS...LI4D TRAFFIC OFFENCES

Sin-0 'ht wain inert.s. drirer eawation is in its accident reduction
potrnsrini, All 'no :ohr-r rioria have LFen inriqar-1 ott that the process

uriver ci:_tta;ht:r: tins ar-yeffrity_ (if at ail) on a' c-idents. nay b- tittle"-

. 1 'Jr.! rt.-, r re lati oho nip o iden a exam, ned. In particular the rola+ 1.4.,-
ntp oo w- on %mfr.: fer.r.4 on4 sr- idor,-*S.

"Vi5 .11104 the ember of boy.: in tette
VC!? I . f .11v rain. i and s rm.z lat o trained g-roups and the entire

za, zsanpt.o, rtp---'41-e:,-, who ha: b,en irty-.tiv,.d±1,-. till a,:zident traffi
offeno=s (:ni7:7.11tar, ):' ease .a werc wed to test. tht sierai once

t -Olt.' t =t ,?:.](.ro-s rind t raf LffoncPa. gx.( It/ tilt
1' ail., "ra:r-: stra.: tra.sei roys this relationship was

st:- t:L._ r.s poops Where the of experienr-e

wa. s n: 'leis. La'. ti an' . TI:ta nuggstA +hat au.ticlents
ar r4:atc-i :inn ha, he likelihood of' being

roth ar on: a.'rat41 .s not. solriy due tl chanoo

Tabs-; -- 7. the r atr-er 'f girls it. '-he pte!-driver, ronirol,
f till' rain .4 4-ind groLps and Lb the entire feffia.-e aampe,

rPap- : or.: !r.:3 ti on Lt,' o .t in :in iv.: :Oen and /:r traffic offent e.
fes..:-.; of w ..re it: .1 to, teat -the significance of, the

reiat Lenship 3.7tr,t /3/:;, I 'rant Only it the rase of
t'ne en4 samp'.e wa.: asso,:iattor_ .ar.t at the 5% level,

rr,-- WV: ?ha', 0.:ky wnE>rt tim level of experi.ere is

iatior. 2 r ant.. TriLa ::,1,-cest.-r that a...143.-:nta and
rar`f.s af ar, 3r.1 tod of he.ine inrcivea brth
r. .1 .ft

mere. -.1, b ptris tJ test whether there is a
f V;31,1f. 114 nstzir t..arLtioi2. On,7o It has been shown

y mear.-0 of 'r. X- t>.ri :ha'. a -rro:-.a netw?eri .34-h ariahi-s to
air-: if t- ar-. :' 1.1 'o obtain L-v.m. cf the strength of the r-:-

;at 1. ;tans ;r :i , -f !1.-lor ser tv.asur-: or: corrk-:ation

-L ctn t 0
rwra

1."Lt, X N

.t. .f ai:ins ens X2' is the value obtainel from
? nomzta.. sa:11-30.-1 4; ird':Perlent :If the .

r f.ete aro . i Ale .t.e.on -y tabu.

"tr. -tt, at t rtte... s.imilar to ordinary :0-re- '
0 wrirn is no orr&lat ion anti. ;:ose ta

' wrier. ; To itterpret C .t.rrr,'-t_iy,it. is worth
f r pr.... f:.'ef, tab,- hi.. zne, :-...at.e,y.f,-w rows and eolt.Avine, the

maxim.m A,. or C 'haq Fir a 2 x 2 rat e,, a perf41.t -.orrolation.
wo..13 v`-eL anti :(r- a 3 x 3 tati...0 0.816. (The is t that the

)rr.- .r.t. ti %ft' NUO, re*, )(me .y by m< and of *he 10 tiler/GO

I' mean.?
Az; f ep.riich,s i.-Tereien e

r.4. ArAndie_-; .0 s f .ch f orprnt8f 14r1.
t hat 'i,re f ,t -11 rt. t L v arripar at :e tat 145s ba, -1 an

o ria i. r...Lmber : broil -..1.:.ranr. Tn.,; a r-rni. J.I.CPrity
s-11-L it!" t etit e at nay t, r 4:0 I dlr. wt's 0.noher nu h

'.at, ; traz,,..1 ,r, "At; r . r f.on stly a 3 x 3 ' ab itt

7.1.'1 artnwstrwh,' her 1.7.10 IPA.' Ler. raf fi of:ftnrit.s. and
ar, 1gr:4.: :1!.P 2011, to,ft . nt an'f the t.f ttw.

ir ,;rtroy at it us, i e al (v,/r. r.:1.1f.t.:-.1( .31
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were combined in ore .-.4ass), ex ea-n. of the groups ifrktlie sample. Generally
speaking, the hirstist. :orivtation is between those groups with the most.
d r tying ).-xper i Emcee Thus to a ecrtain extent, the relationship between
true:fie/ o!tenceS and ac-idents is doNndent upon having an adequate sample
from which *o derive these unsafeepra Liner, a high mileae,v. Sir,
these two eriteria are re:fat.ed, it. seems that traffic offences are also
samples of ;di:wife ir.ving prit..ti^es and are also therefore valid indices of
uriving performance. Train offences aro therefere a useful criterion and-
manure apoither re:ated aspe.;.1 of dr.i.eing,

An alternati .es irrte.npretation which cannot yet be ruled out does Oar.. exist.
It row be that tit_to relation:0,0.p is 'greater than onewould._ex_peet by chance
because maxy or the ;rat! ni:ancas come to light 'besause of aacident, ems Ivr;-
ment Taoie 101,1241nows 'he number and.parcentage of accidents in the
varion groups writeln renulted in a 1:rttffi-. offen'e, This was derived from
the nnweri. 'o the q.entoon asking whether they had, bfen r.harged with a traffic
offr.he..e an a ,restii-1: of the aeridont Some of them did not.*knok7 at the time
of the survey wheo,nr...r pron. cutter or note Hence Tanle 7.1.13
shown four moro The s were.- reported at a subsequent con-
tant0 It ..-00 be, from Tat tc!)7.1 .12 that the percentage of accidbrits
renultin in prosecution in very'small. This is to be expected since most
of the: acciientsfwere very The fully trained boys had fewer acei-
dents r&u.ilting in prose..4....tions .!rtin the other groups, but these differenceslwere rietgrea:er than er44.1..: be elspetal ..,.flowever, this tends to
confirm the trend notod earlier, that the fully traiilki boys were involved in
fewer nerioun Recidente.than tilt. other groups. Interestingly enough,. the
same propertion of 'nit? girle a.:cidents an the baye.a.cidents resulted in

Yet, Inc' gir4.7_wer.. no!, fond eo be involved ln trio same pr'..) -.
RoTtion of serirs ..0-:iiente an the tklya (serious damage, although -riot injury
doe identeYe

Table 701,13 shown :.he: perceetage of Kosecutions 4hat arose out' of an

A;:ca.n. inic was fa.irly low and rellects the triel.a, nature of
mot`.: 'ef '.ne ra- f'... :."1:-.r..4e3 and the fa :1 that many of.,1-Aese offence% were
speeding of-t..h Ai tho urt. -heae fi /sures are wedifferent from Willett; s
s'udy (19e.)4) it x na r:memberei that hi4 ::'only wa concerned with very
much more ser1 0..3. `cr-.E.? whi T rl 17 4 t ireba,are light because -of an

ae.cident. Therc in se_me. .aria, ion wi1tiirA boys' ar iris/ sample bat
this wan no, fo..r.: to be cho,41.) be not that a higher
proportioneof the r than *he r.oyn1 aft offences arose out of an
dent., B4*. age: n if'crer was cos significant. It is interes-ving
tna whet Tables 7.14:2 artd ' 3 are compared, ti-At the proportion of
trar.'ic arin. r g o' a,:tiden44:40tis higher than. the proport,ion. of
acciJar in, '44,4 1 ; ia ff -011'0.'1.1k-43. Tti.s is becaust there are many

't :A 17 nan ra o fences.
"

ag2 of peopl. w a had t.en invoi:.eel in both .

e , whose ar rierri resul'ed in a proeecut..ion.
the boys' and girl.* samples but net so great .
i-an-e. When t tel-al samples are con

one -'1.0r1 'of fio.i'e boys who had been it .

c1;fen.e nod been charged as a res--lt of- laic
rs. this percentago014 about the came as In

more wcia.rl'a reper'..? .%

TibIe ho*p:.r..e.r.
an a,..;) '14-fn't and a T rat t*:, offer,
There Wan (IOW) )an..34 .0a tiro
an to toeva i .1..1. al
nielored, it -an that- a
in both as ten' 04:1 r:af f

clen t. ineres.,r0--,
4-be pmvio arias t1r

Tne-;s:s yoir.g0-41, are mlo....-Cfrom ti.- nanipiii- in-order to e.ri,artain whether
t he re] atirinoni gi bete* a. a' ..i ler to. and traf f i a of remec is st.ilf g roe te r than
mull ba g.xp -:",4 b', .ha.v-e Tatif. '010:5 shows the Lumber of bays, airt...
hai bi:en tnvo . vol. i , roil) ar .0 i.iXint, and a -1- ra fr is offence, less 1 hello tJses

-
whose acidenl, re.-1,,if,1-44 in a praseeution. A ,.hi- :square Jest ahowod,that

I
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thic rela!tonship was still significant lit the 5 level. 41he.contingency
was 0.16., Thus the association between traffic offences and

a c14(ss noted earlier' cannot be explained simply by the fact that the prose-
cutions arose,out of the accidents. Consequently there is some evidence to
s,i,gest t :-at the use of,,traffii of fendes as another intermediate criterion of
unsaf practices is justifiable

Tall, ;I.:6 shown the number of girls in the sample who had been involved in
loth an accident and a traffic offence, less those girls whose accident resulted
in a protmmtion. A chi-square test of association showed that this relation-
ship was no longer significant at the 57; level. Thus, in the case of the
(- :r::3, the altorrative interpretation of the relationshivpetween traffic off-

and accidents (Table 7.1.10) must be upheld -,namelY that the same
inideht;gave itzte to both an accident ana.traffic offonce. :It was not a
reLationship btween two 'independent events.

a
Thus, out of 570 male dri*ers, 291 had been involyed in at least one accident.

O_' tloiso 29! drivers, 142 had been charged with a traffic offence. Thus about
1:14 the boys who had been involved in an accident (although not necessarily

ble for it) had also been prosecutedfor some offence relating to-
. . This results in 2.4 accidents per charge. Given the very trivial

na'are or Most of these accidents, this would suggest that the efforts of the
poll n in detectin4 unsafe practices are 4imed at the right people. Only 19%
!i.e. 42 out of 275) of those Who had not been involved in an accident were
eharged. This. results in 1 chafel'per 6.5 accident free people. A chi-
.q'uare Lent showed that the difference between these rates (i.e. prosecution
rare per accident and non-accident involved boys) was significant. Even when

rates pre adjusted for the number of prosecutions that arose out of acci-
14,h'n. the.lifference is still sighificant. Thus the police appear to be
at :a: to dirmriminate between accidentAnd iion-accident boys by means of prose-
cut-Mns for..tralm offences, al.though the nature 'of the charges themselves
appear .to be very, arbitrary.

Ou! of 351 female drivers, 104 had been inv olved in at least one aocident.
Of those 004 'drivers, 11 had been charged with at least one traffic offence.
Tnus elae; of tliegiris who had beeninvolved in an accident (although not
nee -e ~:-drily legally responsible far it) had alio been prosecuted. This results'
in 9 atidentpar charge. Only. 3,g of those not - involved in an accident (i.e.

.41 of 247) wer charged. This results in 1 charge per 35 accidents.
Again, the di?Perenne between these rates-is significant. However, since
Tab.,-, 7.1.13 trowel that 7 of the girls' traffic offences arose out of accidents
ti1, differenc:N in/ the ability of the police to identify accident-invoixed .

iri-(ers, is iillusbrk in the case of the iirls.

linen the number of boys who have aver been charged with a traffic offence
Ompare with the number who had ever been involved in an accident, (i.e.

2:4: as oppone6 t11142) 14: can be seen tpat twice the number of boys had been
kr:Tolved in ail aegident-as-haa been charged with a traffic offence. - In-the
eaz? or the girls 1 104 girls had been involyed in an accidnt,'but only i8 had
been prosoont.d. J Thus, nearly six times the number of girls'had been involved
in an accident as had been charged with a traffic offence. This 'tends to
,ougiTect that acci-onto (he. collisions) are a better intermediate criterion for
Annafe aki es .nan are traffi offences.

, In tLe opinion of many of the students wno w
appeared to h,4 very haphaardly enforced and

iLsontent with thf. aystem. ( The relationship/ of
ace:limes is en. area which needs further study.
were inolated which, were found to be more 'likely
otters, e.g, keeping an adequate distance behind
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to result in accidents than
the car in front, and some
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simple device could be found to measure this accurately and thereby ake it
poazible to enforce this aspect' of driving, this might be a useful ay of
ensuring 'certain minimum standards of behaviours on The reale' which could be

.ehen to be related to accidents. Unfortunately, at ahesmoment, those aspepts
ef the law Which are easier to enforce are not aaways-those whit the motoring
public sees as the most relevant to the accident situation. T e role of;
traffic law and its enforcement as a deterrent also needs toll° studied, e.g.
the number of drivers who will no atop for -a, pcdestrean who 1., waiting to crows
the road at a pedestrian crossing or who will-cross the light on red when
police are not present compared with the number when the police are present and
the same people at tto next pedestrian crossing or the next set of lights.

Nevertheless'the relationship between accidents and traffic offenses is of
very great interest and importance despite the unreliability (or unknown,
reliability) of both of these indices of antafe driving behaviour. If in
'fact, aa has been suggested, the enforcement of the lawarith-regard.to motoring
le.not randomly, enforced, it may indicate that the police use some other means
by welch they pilk out the more dangerous drivers.' These may be based on
their Own idiosyncrasies and predilections but it should also be borne in mind
that the traffic police haie undergone special training as dlivers and are. very
much more knowledgeable and experienced drivers than the general population..
It it possible that they are bringing some.ofthis knowledge to bear on the
selection and identification of unsafe drivers over and above thateiefined by
the law.

.

In adaition, the relationship between acciehts and traffic of ences is of
ineeteeee becaeze it suggests 'that people's driving can be general zed and that
their eehaviour on the roads is fairly consistent. Perhaps thi relationship
indicates that accidents are not a.3 unreliable a criterion as has been suggested.
I: seems that people who have a propensity for accidents ean be identified by
the police,' although itis not known by what -process this is done, bince complete
enforcement e'the ldw is not attempted. A vaulty of the way in which the
police enforce traffic /aWs would be vexy worthwhile. It is of interest that
the one group - the 'fully trained boys - for wnich no significant relationship
between the two '-riteria was found to exist, wale-the one tnat had driven the

The girls had driven very little and had been charged witn Very-tett
offences. It is unlikely that,a close relationeniii would exist between their,,
aeliaenie and traffic offences. In other words, the police were least success -
f.: in selecting lelene who had been involved in an accident (before or after .the
aelident octurred? whose exposure to risk was small.

Althcugh it appeere from this study that the poilee are 'ieasonable.aecurate
in identifying by mean:, of eraffie offences the unsafe drivers, no elaile is
being made here that they are able to do ties before the accident: has oceurred.
In feet, Wee la tee haer value of this relut?..enehep, that driving pereormau e

eurtieiently utatle for these two types'of °Vets which oeeur at different
,per/edn in, time - although within a maximum of-5 years but' usually much less -
,te involve the same people.

The feet that nueh a relationship appears to 'exist hat several important
impileatione for driver tiainit%. Since these two variables agree so.cloSely
en identifying the unsafe drivers, accidents would appear to be due to'eertaer
behavioural petteens rather than just ehanee events. Thep would imply that,
road eafeteiean be'in'.reased by seitable training. In addition, the ability
of the TIolice to identify fairly accurately, after eery Abort obeervatdons, the
dangerous drivers eueeeztz that driving tents tdm be 4signed which would har
some predictive,ability with respect to e.eidetie. s If such assessment. are.,
to be relevant to the needs of instruatore in -diagnoeineethe areas needing
further attention, such tests must be capable of predicting the typo of weident
by identifying the types of errei.o made. Aeeceemen4s of new drivers'

b
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t'101-otc::, weili aro 'rail 1, rellabl.-, and eaaiiy atimini:tterod are a

prt-rorquioate for tra.rang Liu au11 -rolnerahle taok. . Since or :Wen"... aro

behaviur:. problem, it would appear that sow pop hologi jhara
are likely 10 bo anso,iat.yi with diforcnt 4y1,00 of aceiir612:1 (prot.417
d,venien! or thr typo of error ILvolved). if any ouch r tar:fp:Lori:it it cud

idenifi.d. theti prenfmably ',era attention roald I:, paid :Firing 4rinit to
anp- to of driving whore parti"ulr atodento are likoq to 1-:.a zro

croatcIt

Sin t fa:ft off:n- :3 ani 'a ...sieniv are relat.-4, V teem: that at 1;; worth er
:aisle .0 lice tee 1a1;3 relatir.g to aril/lite an a ,ow-ans of pros of
qitref. -Lat Laws cover oa:n a wide ranee. of a:itrAtik.e WA prof,a:ly

bine qnforeej, it in imperative Wit noh ent'or-.emt,nt
lc ion.: (C:04 ohola be dirO1.,.;1 IL the appropriatf.=direct ion.' It :mete,
na if tr'af'fic' taw ia to be efeeA.ive ir. °flouring minimum atar.laric of

trhatrio.t e,n '.ho traffr:, offences and road oafety mu z'. , t:.4. oyez: et*
pat.1..:-. aeen to be related. Porhapo new drivera'could tan-ht iti

::a!,:ea of lear,,ing to iirivt- tiny and how n.tr;h practite.... tiro trinlero..:

and -pt :or_ar..acnt n refrily 01 c.ntrair.4 on people's driving loi.aviokir. '

If or.eo navin: ommitted an offon-fe, these yowl driver:: learn fro:r. experio:fo,
wo.:11 ir worthwhile. Bat ti.oy know or have Leon tatt.'ht 'Le

lax rogr4rui.;: motorini, unieratand how it relic; to their on d,rivia. to
the trif:61:: of .other:, and -that titio point ran he brounht home to ti-anr. after
t nes have cocutitteI an of However knobiledre ana prfieti,:at
are no lo.E.f.av-relited. Talc? number 'of .1peodin7 eff(4,eoz 111.w4r44en

Or. of the proricrue in 10a.ning drivinr .14 that. procedure;,; taue:l.t ir. the
earl?' :rage: of learning to firrre do not always, in fact very rarely, re:rlit
in ac,iie.arir if in orre::tly performed. Cor,sniu,nt:7 there if.; r.o t
meat of 4::.e 700 it:" for carrying out a rirtht or turn ir:''a
Prom ts..n educa",onal poin! of view, triis in ail inappropriate way of Icarnin.s.
to oafl,7. Simi.farly witn traffi offenoo, the 'likelihood of b--inft

f,r tttan.'0-$oin the 'raffis laws L3 or+ rcmo'e that t'r. aim bt_e:omsc
that a oich'>rt.7, ietootion rather t.1.1,4.11 obeying; the law. It fiefir,:t
that traffi are omp*.etely .-trifotce.) rola-tyre to tat amoant of
Limbo off, are oomm:t.a 4.nan.any at.her aopect of the :!aw.
It *Pa iikelj *Ala' tr.e opt-rat:on of* tte: law will a..hiove the tie:ji°r?",14:111:,;,;;.1:111.',3".

Tr L aLl.:,n.7. WIZ 3119wil 'hat odwation :'.ac off, >:t on traffi .
\otT r. .men# (iv i Ir.: in) :flu/Isar eident .1.r.-clvemont)

Ler-en. xp.ains_ i t,. tr:t iififrens, exposure to risk of t ito

agrt p-nrrtz t :t'-at ff :443:".7 -a- .lien' It
r iff L Oi !er..c...n a.. i er Lta ny ° edt. a' ion oneAl 1

N-it. ::A: numb r of t /- off41-?..... an 3 al.ider.:.;
:a. 14 m." An!ik-?:7 tnat of -yr.,' tin

'ha*.

Sin e ri." I...k.t-iirc,oa t. te.irrs..1 wiit rif.'i-
.r. of to- IL- 311V, a:' ': 1.*:.1 i ::::r13!"

ri4r .ir,s:r.. To a &I A no k.n...: e trf.::.i; ros.1.:
in 'he r .r.r. 1.s4 ./ eo. ;,-;) r re-:" trz:ft:;:,:
t tai: p :! r% i : aW.

F!..f.',!91Yr", - at. art
I

Aro.*. )f lr :o
t :..r: .r.

oa, ;1 41.,' triinr at. al : :::A ' 0
..!., .-,;2;. 4. C. :

1 I:. '11' 41:1P ,; 14:11, , :*

27°
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I: 14. el. Sir.'.. it. is stuit a ft quentouourrowto, it seems that some
u.e.Lt to I-- pla!:eNi.durInF$-1 alnii eultating modes of thought.

t ntivie.r wit!: .t to driving lsoc likely to involve them
1.1:;.;;-

:.co..ewit.l.:$ that. truffi- offorietnt :ilia in purtiztular, the most important:
Irvin:: 4 rrera, with oxperioney or age. Thin world suggest

:... '1;pt nf.4 noir dof(ir../ p$rormartss does improve with pract
It .t t %."pr-iirlvti-i- re.t.poholb1.111 ion" improved with prat:n°1137).1

1.1r offer.. likr idtnts, ofton arise out c).-f activities

W.I ?tn. not. ?ttrt3l. to the, 4.ask of drivinc s such. That is drivers learn
ttm rol of fetorn othor than those directly central_ to

r. trirlits-1 igaa ef training 1.:Loc.a- bey minimtac the part
i .qt: 4rutir.i; into- aecatint ether syrilems
$ :., .6 4

. $

ri

27%i
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2
.Tab: : Number of Preartver Qya who were involve in a r:ar accid.2nt

and traffic offence

:Cli W-

Traffic
Offerce 0 1 \ 2

1

1

\ .

4. 5 Toi.el

.

-'-)

,

,

5

10

1

0

0

5

3

!

.

O.

0 %

3

0 .

1

0

0

0

1

0

0

0

0

1

0

0

.7

5

4

1

OT.1-al 67 17 8 1 l' I 95

Number of Control Boys who weri) iLvolved in a car accider.4
and 4.raffic offence

1

Tr,Itfot
Ofr,:r r 0 1 2

,
1 '

, s

i

Total

0 l07 If- 1
; 124

. .

2 1 1 6

2 0 0 3
.

0 0 0 1,

T-:. , 18f .1.4- 8 245

276
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V.

Taljle 7,1.14: Percentage of people who had been itvored ir. both an
accidevit and a traffic °fierce whcse accident
resulted iv! a prosecution

.
.

b.-

Predrrver CoPtrol Fully
trair.od

SImulator Total

ton---- . ,

N-16..c,tr of olt-fer.2eo :8 8 1 32 .

41.-3,-Le. OUT Of 4.00...dt(A3
.

!:.7.6q: who had tAto. e3 47 27 .3
ico

v....614 it. 1.41.h

Whooe a6r.idert,rozalted 22.5 3e1;: 30'4. 33',r 325

.r 1-2,-.1tILL.

ltRLS
.

.:.7t.:" r,r 4.rff...m;rw, d 4 v
.r....4- :.:t .:f.-41,.:,ieLt..

::.:c.:. whf... t.al i,.:. 4 5 1 11

.:.:'.60:4 :".. 1:.e.t.

! wh3.66 ;L:;"!.,ifiLt roz....l'el

-

14 . t)0,7,0,

'0,;.:
o;'. or

-.

?4;475. The! ramber of Box! .1.n the oamtiq oho haelkte., :-Lvolved
a oar umIle:It ard a taMo 'ffev'act, lsz:o thon

wiwgo ala:doLt ref.talted Iv a 'tpaff.:1 Atfence .

..-t-drsilLos,

St ..,.

:I.AtT1-1

V.:-...

0 ;f37 4,

...nta,

ritk err Pr' -.z 1 i;>.! srp!, 1r.,
j. trait : f;

4 tn. 4 FA"' (6.1 I 't:ef.; ')tt"r-

it ; :. il

...6.4.::.,
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CRAPTRR RIGHT GRUSUL CONCLUSIONS AND DISCUSSION

The previous chaptPrs have attempted to examine more elozely the type:: .f
data which may, be used to assess the longer term effects of a eolfrne in driver
rdacation. Recourse was had to two types of measures, namely apidents an;
traffic offences. Self-reported deAd and data collected by interviewrc
an the croups' accidents and traff1.c offences were collected in order to ass..
the effeilt of forilal trainiaC on safety. ri

Anei innts are not perfectly reliable criteria. They are not stable
mrarc.: of.a driver's performance over time. Other research has shown thal.
wLeln 11oplo accident record° are compared over time, on]y small.proportior
of poorle hair" accidents in two consecutive periods. Accident:. ra'.afy fofr
et' the.:onditiona required for rPliahle criteria. Accident Pounterm war
aim, 4 at th0 driver per se at tempt to chance the behaviour of drivers aril yr!
ThPy arc rp.pilmi to be evaluated in terms other than behaviour, i.e. a, ..14..4s.

'Pt Lo r".ly Lao hswn that thre irs Altinev,OUU difficulties in uniar a-e . 401. '
r; ri*i Develdent Irm 11: 0144 tle =climax were rclatel to ;he t'r

4% 4 tt.e nv, ra-P or aseidentszjer driver, in individual
the dirtr;tution of lca.nit:-; Igion drivers, or to the total

,t Irtiro:. tt7 4.he croup, i.e. av 'race number of accident: per mile, t
iren of 1..afr.o.::: pinned !Ai, croups in differs.1:t order with

In 44 it i On, all these rates, ani therefor ti:" orb.)

0-' 4?. 11-1:, ':'if/'V, altorp.1 aocorline: to 0,0 ti.v. ;rie ohot44..
"or !'(E! low lLp :tfiktion.

0> v- rfore.! . defiL!t.o=t of /,40identa were us Pd. Th:Tre varied a %urn
,t,- ft ", ;:eArerti.:. Of the 010.1:0;T:e The throe definitions ;u 4v1 won. r2 1;

ow.m. I! y aeeidonta and third]y ae4qdents "' ' )0e

0 .! r ttrir U 0 v. q.1.01t11 i%vollp1 in i.e a-ei4ent exceeded DO. t Those
iLffprot 't t':.. slow of 4eill1ont4 tit placed ad. i n 4 i filsri%* r

: ro:14-04 tro ancile,!, fro resne.7-

br'" .e -t wore also use I r for a:. fl.

; rrat.P Ti.. ; !' -.. war ,4:" rtrs it 411.1,17:1,1 y I E." 141. :

'T' 1.1.e tra:,+).a rrors Wort; aro a 11'. let: c:

1"."1.%"' " 14:44" r Or: T0%1 4:4.7...r.rtNttinfteiriIlt. re. T!.. 1r ..
41..1404 40 xrt4 sratlir.$)41 abovn Pot;oorninr, ai,4:41.,1

t. w,;, )44- tr,e Li rs$e fptquonc:: et; trarri ,t.'"4- .`

i w.ts ri*:!6"' 14tf:Li41,01: /11, trafrii. orlon .

ai :to .1.r%..i4 :Pr. in cenparini (*roitinl on t I:ti,t et 1

rea-: w; `t. w:01: :y were rret1 ee444ed for traffie Origli4q!, 4

d r,. rt.tv. I 4, ob "(Ver/ .) "It NI }, tts TI J.:t rein' torath4p vois : .n.)

::t. vPi a' "r P7.1111:):.4 those tratrie orreNeen 4
I,'" . f": r!.11%..}?Ir 17 interest ir.! i!' Tit ti or ti.r.

.%! y o"4 c1" 4: ` Pwr. i.ttttfl
etrrt.;; arp ;;10.11y ro.;te.1 tit. t..44 4-.;

;-!.. t-,,r ) 1.1.'?..04 4 4.10 r trzvvil 431, i ;44:4%
, t ..' rirt":- prv1-10 4 t4:',1'!" a i orit r ;4..

; ;;1.111, popula" innr ray it- ,! 1-
4f!'-? .3 W.' k)1. t room the ottei; 4.

"6- .; .1.. w; t re. 1 m: .
: a-rre'.4- .r. iif / 1A.1e'. 1.

1: t. -.. .4.1t ! 1 41' '4.;, 11* los r 11
: . .;:,"*. II:4 NI.; a..'44, .oi ttifh 0...-111:04,1. It" ',"4-.r ft. /.1

4,1 e .4.:t t't
wq6. u°r 'Prir-rt,

4!'.1
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. Therre are Armor:Li ticifici_'neles in ouch methods and the partial suoce:.s,:t i.i otudy demon:Arai. es the need for a careful appraisal. of the
. 41* mot:toils net a comprehenaive schomt: of the urclationships of

:,4. r1.,iro.1 for drivir.,,T, car unare art1 safety.

D .:r.l.o f."101 flat ti.ere little evidence about hr4 intJrnal-external
of the :Iolf-repor4. data relat Irv; to accidents anl the difficulties.:
zitovo about their Intr. s7 criterria, Owr_ use of socider.ts as criteria

frq. in lowly' wan justified bocriaser they do, aftor all, provide
the, ..1;or fm'iin Of Intt:roul, in tht' field of roll rafiffiy. By widening the

tt into tb, rclatickiship betwoen traininr:attI raloty,.it hart
all, fo frtko its:;ntstiOns about tho ori4crin to used for seleoting

:41 let:' tt:.41.1.41 4.0 :letrn. ton, tt- 41.0 it.. idt.n.00 of avoid:mfr..

D.::: is 142.1-.4! rm of ho sitirc of 'hit rota' iorxhip illweeen
:4.' i, t.ra,t ft; re-rforrru.te 41r..i acetic:0 . :tevcral

:40.31 htvo rtf.rtrer.1 tl.00.!
r. 11:(?.*:-111, flip, 11,Ity aro 4o .t.: 4Ar4 I rz4f114114:

so' Tt.e.:11: Will .1 ::"- ,..1.t I f.ri4.:"Iy ,.le w.

:1.L ..0: 1.4'4 Pi 11r, to M.*, re.Itt o
"t. : 1 'ii re r. it ho arreht at.alyals.

"' 41 t I: -tre 17 ry tut "t1=', 4-11/4ral ti..44

:., in !AI 1 !,q1.1 I. At rir:o
- e'' a 't! 1''1r eor.' t'L 11 4, .t4 rof111!:07 t lr.113711:,t,T 7 'E.. (1. ; MA 07 ": ..' Li ire-c;.. trivet!'

I . : 04 , I...". ri.-t1 :, . ii. i l re ' .r .
" .1 L. 4. .0" e .

:."41'4.1' . :. !...t 40,

'4' 4,1,: r 44 .; .1i ). 41 :-41

ry r 14 st %. :tree, r_i .1,4.

I r, r. w "!.4 r 41441
:I.: ". : t if,' i- i, I

. 0- 4' s r 0 ' 4 ;r . :.
"t r r4I4... Sr. . .: irt,...

. :. >4,f r f. f wt..

ti

4* t , !4,

: . 44 ' t'

. . - t. I , 1, t , : ".. re 4 .1 r: 4 1
4. :".. I'', 1 I .r..rtv

al r t... i . j .4. " 1.. 14; 4.0.0t' -IV .4; ^ t, r * S "1.. ..41; I."
' , Or' "3 r,

r " 11. t.. ". ." 4

'

r.: ?., -.. '04
: . -1w,

: r ^

a' "e.4,
a I 41: 1, '; 41 t'1*
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0 l a-quired over timc.'

In a_+(;iupt to explain how the tolationohipm changed over time, rceourne
Nilo low to another variable whore operational &haracterirtir's are ale° hard to
1 :'ibro_. in any rrei:::: way, Llonio-economie ntatun anti ca. a,vailability, Both

variable WC' r0 rho,rn to II; rienociato.1 with the ace:II:ion to Airiv*" once

la Toil if led ,irivr, awl 4o ao'f.otint for 4 hc. yarIa+ ion within proupo with reop,- proportion of iriv..r.: who atnally

VA*. rampl*.-'s own ocurationai ritatur. (wIPt'her or not ti_ey war:, earntiv
li war.....aloo are reltod), war, 'tir,o imrort "Ant factor in iet.**rmlnint: th-

. x+A.:74 0 wr.i.i: :trove. No+ only did it, for oortr erolpit, rr.'vi.ic an
-1:pia:tat:on v.-I,: drivcro .ii.1 not an fact tiny* 41.-ai! 14 wan lirar

to ti:ir vicekly In nition, o::urational rItatto: wan
l'iiiortant 4..forminint7 "he purrove Of moot of ti.,: trip :: mail, and vorvIctieer.'.y

"wi or niet4-. drivinlA Variationo in %Lo -ToLpol w.ekly mileat7*. thur-

101:.`..1 for thc vari4iorio U. their !otal oxperi.enre
7 r ro

A 't.i r.1 v.rvitic acoari. ..i for a par! ot' 'ix variation 1,0111+A:14. the.

rroof.*74. Lys! of ra wait or ill ralnifmt of vorai prim., aft rr

' e1" 't: t, rro;?..-t , whieh aloe Ka.., it. explanatory
; r 14, owri, nalz:01,y this 01 x or tho It. iodiffictAl+ 1. a kulw

; .1.,;%01%. or 1..41,L1-1 or Lave t.A" :: afro t-Asi ettlural

i.".wro'!.:.(7 alon. ti, Ns, wola

r- la...-. 4 $I'' n.' sit-°t wr :mi..

,rlo lco." tI.,11 tne toyo. I.

.i : -L I on" motorway:1. Thoy 17.rfor'i t.

*k".. ro,r. 411;...y ,tir 4o own h., ear t no)
!."*. r apt rolaI t o +i.e. nni

Ll :I -.

trivro, at' not +./. rre..rn a." who:c..

w.a r foli I I to Lw* tr or iiccoo !O
7.. I .: 2:. anti 'I oi !ow .14 lit

:11,11 t ;r sl
rept-t, to .r

iy .Irorts
wi..

r r'.: 4.`% (
ri r;ti 1.1:4 L.17.

tr ?.t

f . *r.l tar in'.101'S :: .10; ormt:.::: tr... trivinr 144 ..4
'" ; ," inr- t:. at...i Ts I 1 ear

i'' 4.. I ), o to t o tr. in !LP:
. , $ 07 ."ili`:"_t '0". i<10:." .+A '

- "*. "4". s .t ro' I .'1. I I 1.. rot F.Irr i ;A -*Devi'. 'al of I 7.4,.t .0
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. `' I.174.: .
*-; "Al/e.ar 44.a' (.1"wolfl.r: i.;*' .,.

.-11. al.r Oar ra:i w"-Eyytt q!" ; 4

.1 rr ./ -* *. r, Art " a:.<1 Ari'.-*.
..."i '71e. !C.!: C.. -1 rat- r,loy..1.1*,

"1>i `:!" 30:.$ T-1/01",t7Pal rt:. 1 Or: ip
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after ior.trolling for experience, this would ougoot that a course of
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le the criterion by which a person's driving performance is assessed, it would
appear that the driving test is not very good at assessing this. It seems
'hat there is eemething wrong with a test which sets oat to assess whether a
porcon is competent to drive without danger, when shortly afterwards, many'
of rheee test candidates are a danger to -other reed users.

It' may' be that there is a case of'altering the standard of driving required
0. per the lest, on echeetaonal grounds alone. Presumably such a test
wetted require a greater number of hours behind the wheel than is at present
:hp case. The advantage of this is that an inexperienced driver is required
o drive sander the supervision of.another driver at that period in his driving
career when he is mostlikely to be willing to take advise and to improvehis
: iriving, tamely before he has been successful in the official driving test.
It seemselikely that success in the test conveys to the new driver that he is
empefent andesafo. ' Postponement of this would have the effect of increasing
rc skill restive to his confidence. A test which required a higher sten-
:tart of driving competence has important implications for training. It
wcela inetease the length of time a new driver undergoes training (formal or
.nformal) and thereby would ir.srease the scope of such training. One of
he problems of a course consisting of 30 4- 15 is that there is insufficient

time ze practice what has been taught in the classroom, partieplarly with
regard to observation and judgement. It seems likely that close supervision
of these aspects of driving ii very important, yet after fifteen hours of
iriving, a driver is only just beginning to "read the road". It may be that
he eupervision of new.drivers'ends just at the point when they are learning to
d, ehis. Freedom erom control may imply to the driver that he has mastered
tele. aspect of the driving task.

The major task in driver preparation that requires to be done is to arrive
ht some objective standards for safe and proficient performance. This step
r' nveessarY in designing a course for'learner drivers, for designing a course
for leetruetore and for evaluating driver behaviour. Without such standards

can be used as criteria for assessing perfermanee, it is difficult for
,leetrue+ors to aim atthe same standards of performaece which is to be expected
frem '_he evident and to know whether they have been achieved or not. Since
re:et:au of teaching a person to drive implies that the learner progresses from

of little knowledge or skills to a state of more knowledge and skills,
etleate objective state must be clarified if it is ever to be achieved.

I' is likewise difficult to deter mire the methods that can be used to teach
tress skills without knowing what has to be taught.

Or current research has indicated the positive relationship between experi
enee (as measured both by length of time since passing the D.O.E. driving test,
_an the driver's own estimate of his -total mileage since passing the, test) and

at1lity to aeoid causing (in the legal sense) an aceident and becoming
Involved in an accident, and to carry out various 'driving tasks with fewer
errees. More errors, some of which result in accidents are made in the
early years of one's driving eareer. This_demonstrates clearly-that safe,
erivitg is an acquired ekill.-

The assumption wan made that the driver's behaviour will lead to anacCident.
Or isvostigation into all the aleidents, ineluding those where-the driver in
see study could not., according to legal criteria as defined by the Highway Cede,
be held te blame, indicated tne deficient nature of many of. the-procedures
welch are laid down for negotiating hazards and/or inadequate emphasis on
eertain aspets of the procedures, i.e. that accidents are not just a resut
ef an 'error' in procedure for carrying, out. a eanoeueeee Ccmversely, an
anaeyeis of the driving data collected during a drive, some time after passing
;he +est, showed that ineorrectly 'tarrying out the procedures for a manoeuvre
aid not lead alit:emetically to an aecidene.

2 8
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Thus it can be seen that the procedures themselves wqy be deficient i.e.
not based on the minimum invariant principles for negotiating the hazard and
that Abe procedures may be carried out correctly, bat the manoeuvre should
never have been carried out. at all. For example, with regard to driving in
fog, no specific procedures will guarantee safety, therefore the general -rules
for the driver are to minimise driving under such conditions and to endeavour
to compensate for the effebt of fog by the increased use of lighting and warning
detices e.g. horn. The only other procedUre which can be laid down is the
general one of reducing speed.

The results of our4esearch indicate that the relationship between the
correet performance of1Precedures and the absence of accidents cannot be sub
stantiated. Thele is no evidence in the research literature for the
relationship between improper driving and accidents based on explicitly stated,
objective criteria. Improper driving can only be implicated if it can be
demalietrated that it ortcumis more frequently'as a causal factor among accident
.involved drivers than among those not involved.

The task of training i.e. driver preparation, is therefore to reduce the
critical period to as short a time as possible to that fewer accidents occur.
.(It should be stated that we do not knoi what time is in this context).
Effective training therefore is one that allows learner drivers the opportunity
to build up appropriate schemes or 'procedures for the various driving tasks.
Such procedures, 'to ensure the maximum degree of tafety (the ideal, f 100%
will'never be attainable giVen the many factors which can transform the driver's
-activities on the road into an accident) must be based on an understanding of
the invariant principles governing-safety. Driving is currently taught as a
series of rules rather than a social and manipulative control process dependent
upon the principles governing safety, e.g..the steering style *of 30 x 2 and
push and pull is taughtwithout demonstration of its superidrity with respect
to safety, over the other methods. This itvlies structuring the driver's
task from the point of view of the driver's activity e.g. building up a classi
fication of hazards to be avoided and risks to be minimised. Training care
thee be seen as giving the driver a series of tasks of differing complexity
depending on the configuration of the road and the presence of other road users.
The tarok of the instructor involves choosing the seriesof.tasks, explaining
the principle which guides action, and providing the pupil withinformation
about his perfortanle. This in turn implies a set of explicit criteria for

performance whieh'ean be easily understood by the pupil -and administered
by the instructor. Thus logically several steps are required:

1. Taxonomy of the different hazardous situations and manoeuvres arising from_
road and traffic configerations.

2. As comprehensire a list as possible of the characteristics of invariabloy
negotiating such hazards safely.

3. Procedures for -carrying out such manoeuvres.

4. Ordering ofemanoeuvres, i.e. gradiiig in terms of difficulty, for teaching
purposes.

5. Setting up criteriii for assessing the performance of such procedures-
which can be used by instructors and examiners.

The conclusions reached by our studies suggest that where the task of
changing driver behaviour is seen as one of affecting the attitudes, skills And
knowledge of the driver directly, by either propaganda or education, and where
the relationship between them and accidents is not known to be a causal one,
the likelihood of achieving, or even being able, to measure, a substantal

' increase in safety1, is limited. The,only types of changes whose outcomes
we can be sure of measuring in terms of accident frequencies are changes in
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v.ir physical environment, e.g. by improving the information provided by the
road configuration, about the desired driver behaviour. If education,
propagania or driver improvement are to be used as preventative measures, we
dill have to look for responsiveness to these measures in areas other than
accidents, such as behaviour which is known to be related to safety.

The second type of evaluative criterion which is thought to be related to
th.t, overall objective of both phases of the course in driver education; namely
safety, is traffic offences. As with accidents, it oan be seen -that there
are difficulties in drawing any conclusions about the long term effects of
driver edubation.- Alth,ugh driver education was usually observed 'to be
aoso-:lated significantly with a reduction in the number of traffic offences,
twit;; relationship was found to be one of association `with a third variable,
namely experience and exposure to risk, ratherthan a direct causal one.
Taff offences were found to decline with age, experience and milgage. There
was some indication that in the first 5,000 miles the pre-driver and fully
trained students had fewer traffic offences than the other groups. Thus it
would appear that in so far as driver education had been effective, it was in
the short term only. Since most of the traffic offences committed in the
early stages of the sample's driving career were prenriving responsibilities,
it seems that it was in those areas which are not central to the task of
ArIvIng, e.g. taxation and insurance requirements, construction and use regu-
lations etc., where the course had been effective in informing the students
about the way other systems impinge on the activity of driving.

However while the cognitive factor appears to be important in error free,
as in accident free, driving, this was shown to_be.derived mainly from the
praetleal activity of driving rather than from the classroom instruction in
the form given to the students in this experiment. The likelihood of being
pneeectited for a traffic offence declined with experience. In particular,
predriviig responsibility offences declined with experience. Thus; in so fat
as this type of driving errcir.declined, it may be reasoned, that young drivers
learn more quiekly how to conform to +z -.,se standards of behaviour which ere
-.Aternal to tba driving task - probe, :cause -their infringement is more

r4A,:ily observed ant' detected by otheis. It would appear that little had
teen learned on the course which was related to error free driving, as reflected
r,gatively in prosecution free driving (type 5 charges), as opposed to success
,n achieving test standard. In so far as the cognitive factor has been shown
-e be important, it implies that in principle training might to be capable of
preparing .a driver to drive in such-a way as to avoid prosecutions for traffic
offences. On the other hand, since this learning appears to be acquired
chiefly through practice and appears to be invariant across groups who have
re:eaved different forms of training and who have been subject to different
euiturai and socio-economic influences, it may suggest that these skills can
only be acquired through the activity of driving, since the requirements of the
driving task are effected by the interaction within the driver/car/traffic/road
system rather than by external factors. Consequently the part played by
training may be very limited.

Tnia study has shown the critical' importance of exposure to risk and driving
experience for learning to avoid being\charged with-a traffic offence. 'There

was little evidence to suggest thattp was the individual eharacteristics of
the young person per se which was respontible for prosecutions. The evidence
points strongly to the activity of driving the constraints of the car/road/
rafM system as being primarily responsible'for driving in such a way as to
be'eharged with a traffic offence. : In so far ds.these findings are very
similar to those relating to accidents, traffic oil:slices are useful criteria
for program effectiveness. In addition, because 6t.thi...correlation between
traffic offences and accidents, and the fait that'though lees frequent than
()rashes although more frequent than injury accidents, they could be used as
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sAbstitute criteria where there is insufficient data relating to accidents.

The logic of introducing courses of driver education into the school
curriculum implies We acceptance of the cognitive factor as an important
element in the driving ask 'and safety. Learning in the classroom is
characterised 1.0 .ocusing upon the principles, procedures and rules governing
driving- practice and this is conveyed by means of language and v!sual repre
sentations. The driving task is seen as requiring the acquisition of
spAcific seneorimotor skills and patternsof behaviour and is usually taught
.as.a purely practical activity. Thus driver education implicitly assumes
that there is some overlap-tetween the two types of instruction. - Previous
research has tended tcrtake this for granted and driver education has expanded
in.theMnited States without any evidence that this is in fact the case.

A previous report has attempted to investigate the limited information.that'"
is available in order to shed some light on this relationship. The data are
ih many respects.inadequatebeeause at the outset of the experiment, the
-Tritical nature of the relationship between class and cal...learning was not
immediately apparent. lthough it appeared that as a method of instruction
driver education was, four years after the start 9f the project, no more
Affective in helping students readn'test standard; and after six years, was
found to be less effective than other methods, this was due to'factore exter
nal rather than to the method of instruction. - When only those who had-
acquired a full licence were considered,.river education was found to be
instrumental in helping students reach test standard, up to six years after
the start of the project. It seems likely that if the course had been
offered to only those who wanted to learn to drive, the effects of less
'motivation and lack'of a car would not have confounded th9 effects of the ex
perimental variable. The relationship, was a causal'one And large.enough to
be worthy of further study.

In addition, a further report has offered some evidence which justifies the
assumption that there is some transfer between class andcar instruction in
the driver preparation courses and subsequent driving practices and knowledge
although not as great as might be desired or Ppected. This conclusion .1s

. however only valid for the full course of driver education i:e. when the . _oe'
classroom phase is supplemented by 15 hours of driving Instruction. It
would appear-that the part of the course concerned to impart information
relating to driving practices was not instrumental on its own in producing
benavioural changes. Thus the critical nature of integration of classroom
and practical instruction is clearly apparent. This is substantiated by the
fact that this finding is observed in bOth the boys' case and the girls' case.
The knowledge test showed the girls' driving knowledge to be inferior to the*
of the boys. All the data relating to driving practices showed that the
girls differed substantially from the boys in their patterns of oar usage.
If is to be successful, driver education must be geared to the needs and
skills orthose taking the course. This would imply emphasis on different
aspects of driving for girls and boys and muchgreater coordination and feed
back between the'two phases of instruction.

The purpose of carrying out this experiment was to ascertain whether the
relationship between driver education and the criteria discribed above were of
such a nature (.e. causal) a0 magnitude as to be of substantive interest.
Affirmative answers to these questions can be given. Relationships.have
been established that the knowledge acquired in the classroom is useful in
qualifying as a driver, at least for some people, and that this knowledge is
only advantageous if it can be put into practiceat more or less the same timl
as it is acquired. This implies that driver education will only be of value
in the case of these students4ho are allowed to drive, i.e. are at least
seventeen years old. . This effectively means that the results of this study
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,an only be generalised to those-students who stay on at school beyond the
minimum school leaving age. if the classroom phase of the course is given
4. students who do not have the opportunity to drive, then the knaWledge
remains at l fairly abstract level and cannot be viewed astraining (whose
purpose is o,teach skills) but rather as propaganda which is concerned to
affect decisions to act in a particular ay, and tends to be forgotten.

Howeeer, giver the design of the experiment and the fact that the objectives
of tne classroom phase of-the course were not broken down and specified in
operational or behavioural terms, evidence of the transfer can only be stated
at a very general level. Because of the reductioii in mileage driven, it can
at least be stated that the transfer was on the whole, a pm-active one', i.e.
class learning produced positive transfer in the car. Since even those
students'whe had not yet passed the test but had received more behind the
wheel practice az part oNtne course did-slightly batter in the knowledge test,
i' may be reasoned that the car learning facilitated class learning.

It is difficult to know which aspects of the course resulted in he
reduetion in mileage. It is therefore difficult to say with any certainty
which aspects of the course requiA improve ent or deletion or should be re-
tained. This would:require that the variois task achievements In both -phases
of the course be compitehensively mapped out 'd that proficiency tests be
:designed to measure the perfo;.danee (both wi 'tten and practical) in each task.
It ra easier to specify which aspects of tile

,
curse were not successful, e.g.

the advice to wear seat belts.
.

Likewise, little can be said sbout the mean's of transmitting this knowledge
in the classroom. This would Imply experimenting with different resource
material, size of class, teacher-pupil interaction etc. Standard classroom
procedures were adopted with little knowledge about how useful they are for
tne purposes of exerting direct influence on behaviour outside the classroom.

However, at this stage the major task of those concerned with driver
education is exact specificationef objectives' in both phases of the course
and the means of achieving them. For example, if the aim of driver education
ir ta'inculchte safe practices, rather than simply reduce the number of
0...idents, then vehicle maintenance may validly be included in the course.
Thas can be seen that one of the prd-items -of the driver educator is the
amount of knowledge that is available about the objectives that are aimed:
al and about the means of achieving them. It is lest than useful to suggest
acciden rates can be reduced through changes in behaviour, if little is
krown about their exact behavioural and other causes. It is therefore.the
respohsibility of those carrying out'research into accident occurrence and
safety to specify where possible the causes and the countermeasures in behav-
io,ralterms which the driver educator canthen use'as his objectives.. The
best that the driver educator can. do at present is to supplement the evidence
arm:labia by a series of explicitly stated assumptions. Subsequent reports
will aim to investigate the causes of the accidents in which these young people
are involved sc as to provide information upon which to base further training
Upproremeni0. .

. Despite the difficulties both in pirpointing wnich aspectsof the course
were transferred to subsequent driving practices, and in knowing hew wide a
Tango of activities should be included under the heading of safe practices
and thpreforc included in the course, this study Is important since it has
demonstrated some effect as measured by the reduc-tion in mileage. Since
this was no an objective of driver education, it is very difficult to inter-
pre this finding. Since the grimps' use of the i'arlas been affected, the
course an be said to have effected a behaviOuTal change. However, as
expressed in weekly or monthly mileage, this is a change at a very general
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rather thin specific level. Ottir than this, there are no appareneffets
on driving practices.

While the ultmate concern is one of safety, little can be achieved ty
driver education in this area unless the cognitive eletent is shown to Is.
important in driving practices. The remaining evidence as it relates t)
this is contradictory, While some knowledge (and this has been show' nof.
to be constant) is necessary to pass the driving test, this does not increase
as skill and experience increases. Since our definition of knowledge implies
that it must increase with skill, this tends to imply that the criterion for
measuring knowledge tended to measure the rules and procedures of driving
rather than the kind of knowledge used in the driving task which in Teases w...th

-e experience, e.g. anticipating other people's actions, greater understanding of
-he capabilities of the car under different circumstances etc. Alterna'vey,
it may imply that the course did not convey this kind of information to the
etedente.to.any greater extent than the traditional forms of training.

It driver education is to be successful in its objective cf produLing saf-
and proficient drivers; then it is imperative that the criteria which ar- t,
be used by those responsible for driver education have predictive validity
with respect to safety. . Since safety, as reflected in accident freeUeneies,
seems to he so critically dependent on exposure to risk (0.11npter 5) and dre i:g
experience (Chapter 4), this amply justifies the use of driving practices and
exposure to risk variables as criteria for evaluating the effectiveness of
driver education. In addition, because of this relationship between expos...de.
to risk, driving experience and accidents, and because of the relative rar.d:y
cf accidents, an attempt can be made to assess the predictive validity of tn-.
intermediate criteria in terms of exposure to risk and experience. In Z3
far as knowledge of the rules, procedures and conventions of driving Ala net
inrease with driving experience, it can be said that knowledge of this type
had little predictive validity. _ On the otherhand, since driving performan:.:

did improve with experience, measures of driving performance :an be said to
navesoie predictive validity. There was however no evidence to suggest tbs.t
driver education had affected driverierformince-

- This study of training-and accidents has shown that the cognitive fa:ter
is an .i.mportant element in the driving task and safety. Howerer iet is

little evidence to suggest that driver education had been instrumenWt jr
altering'dri4er.behaviour. it appears that learning (as measured by a:oi
dents) took place during the activity of driving. Training affected driving,
bit the'way young people interacted with the car and the decisions they took
about when and how mush to drive;'rather than the -process of driving. Whi.=
it is possible to discern the importance of the cognitive factor in dri,ing,
it'is ldSs easy to specify what is that is being learned. Suggesqoes
were made earlier in- Chapter -5 about the way the data might be examined in a,
attempt to understand what the young driver is learning and how this leatnlg
takes place. Until we know what the driver learns which.is instrumeeta:i
minimising the hazardous nature of our road and traffic environment and now
this learning takes place, it is difficult to arrive at objective and ve.,IZ
standards of safe and proficient performance which cat be incorporated into a
coarse for training drivers. However, in so far as this study has shown
the importance of the cognitive factor, this would suggest 'the potentia.
usefulness of training, once these relationships have been clarified.

. .
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