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Foreword

For most of those who are concerned with traf c safety it is a known fact that young novice car drivers are signi -

cantly over-represented in traf c accidents. Their involvement in accidents is higher than that among older and more

experienced drivers irrespective of whether one counts accidents per driven kilometre, accidents per head of popu-

lation or accidents per licence holder. A lot of effort has been invested in trying to understand why this is so and what

can be done about it. There has also been quite a lot of progress in improving insight into this problem. The purpose

of this publication is to offer a compiled picture to describe the current situation as regards knowhow about young

novice car drivers and to offer examples of what can be done in the form of training.

Knowledge and ideas are produced in a number of different ways. So too in this area. That means that what is

presented in this book comes from different sources. Some parts may be based on scienti c research as has been

presented in Swedish and international scienti c literature. Other parts may stem from experiences and developmental

work among educators and instructors, researchers and various public authorities, often in co operation with each

other.

As a result a very large proportion of what is described here consists of matter which others have contributed.

Wherever possible this has been stated as references in the text. But many cases of useful and usable ideas and sug-

gestions are not documented and can therefore not be referred to. In this text, therefore, a large part of the knowhow

which is presented has been attributed to traf c and road safety instructors, driving instructors, information experts

and other educators in Sweden and abroad as well as research colleagues at VTI and other research institutions.

This report has been produced on assignment to the Swedish National RoadAdministration. The person handling

this report at the Swedish National RoadAdministration was P O Grummas Granstrom. The report was typed out by

Ann-So e Senneberg and Christina Ruthger while Olle Vesterlund was responsible for graphic layout. The report

has been translated into English by Ilya Meyer, Transtext AB.

My heartfelt thanks to all concerned.
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1 A few statistics about young drivers involvement in

traffic accidentsand their driving behaviour

Obtaining a driver s licence does not only imply the

possibility of getting from one place to another. The

driver s licence stands for something more. It represents

freedom and an extended living space and for many

young people it is also an important symbol of adult-

hood. However, all these positive and developmental

sides also have a rather gloomy ip side. Young novice

drivers are severely over-represented in accidents com-

pared with older, more experienced drivers. In this in-

troductory chapter we will provide an overview over the

pro le of accidents among young car drivers.

Figure 1 shows accident distribution between drivers

of different ages in Sweden. Young drivers aged 18 19

run a roughly six times higher risk expressed in terms of

the number of accidents per kilometre driven than driv-

ers aged 25 64. In certain speci c groups ofyoung driv-

ers, for example young men, the accident risk is even

higher. Differences between the two sexes, however, seem

to disappear or in fact reverse higher up the age scale.

No.0fn uredper
million person km

A

08 at 7

Figure 1 shows the situation in Sweden. However, the

high accident rate among young drivers is a problem

which can also be seen in many other countries. The

degree ofover-representation varies internationally but

Sweden shows a fairly good result. Reliable interna-

tional statistics comparing driven distances is not avail-

able but calculated as accidents per head of population

one can discern the same pattern. Figure 2, for instance,

shows a comparison between the Nordic countries, and

one can see rather similar spread patterns between the

various age groups. The small differences which are

noted may for instance arise from the fact that young-

sters in Sweden drive more slowly than youngsters in

Norway but it may also stem from the fact that Swed-

ish youngsters for some reason drive less and it is thus

this information which is missing or which cannot be

compared between the various countries.
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Figure 1 The number of drivers injured in tra ic accidents per million person kilometres (including fatalities). Annual

average om 1990 1992 (Thulin and Nilsson 1994). The height ofthe bars indicates the number ofcasualties per million

person kilometres. The gures above the bars indicate both the number ofcasualties (without brackets) andalso the number

offatalities (in brackets) in each respective age group. The width of the bars is determined by the age group is total

driving distance which is also given as a numerical value below each bar.
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Figure 2 Injuries (including fatalities) per 100,000 head

ofpopulation in Scandinavian countries (SCB 1985 1994)

Among causes of death, road accidents are one of the

absolutely most common among youngsters. During the

19805 a total of 1,520 youngsters aged between 18 and

24 died in road accidents. Swedish death statistics (SCB

1994) show that road accidents account for 20 30% of

deaths in the age group 15 24 (table 1). These accidents

are the second largest cause of death after suicide among

men aged 15 44 and the fourth largest among women

in the same age group. In the 18 24 age group road ac-

cidents are the most common cause of death (the differ-

ent age groups stem from the fact that the information

has been obtained from different statistical sources).

Apart from the large number of fatalities there are

also very many serious injuries. In this category too

youngsters are severely over-represented. For a large

proportion of those involved in accidents, their injuries

imply long-term suffering and impaired ability to work,

at the same time as they impose immense costs on so-

ciety. In Sweden about 4% of the population is estimated

to die or be disabled for life owing to traffic accidents

(Tingvall 1996). Road accident injuries require consid-

erable social resources for, among other things, intensive

medical care. This is estimated to cost society an aver-

age of250,000 Swedish kronor per person during his or

her life time. It is therefore obvious that road accidents

must be regarded as an extremely serious social health

problem.

  

Age Men (%) Women (%)

15 19 years 30.6 24.6

20 24 years 32.0 21.8

45 64 years 1.3 1.1

   

Table 1 Age distribution in relation tofatalities involving

motor vehicles on public roads in Sweden in 1992.

Percentage of allfatalities according to the ICD code

(International Classi cation ofDeath causes) E810-E8I9

(SCB I994).

10

Road safety work from this perspective becomes a very

important part ofpreventive health care in which young

novice drivers are one of the most vital target groups.

The over-riding goal must therefore be to understand the

reasons for accidents and on the basis ofthis knowledge

develop measures which both reduce the risk for acci-

dents taking place and also reduce the consequences

when they do occur. Taken to its logical extension, the

goal behind this kind ofknowhow development should

be to create the necessary pro-conditions to entirely

eliminate fatalities and lifelong disabilities.

In rough terms one can say that young novice driv-

ers aged 18 24 represent about 12% of Sweden s driv-

ers but constitute about 25% of those drivers who are

involved in accidents resulting in fatalities or injuries

( gure 3).

During the past four years the number of youngsters

killed or injured in traffic accidents has decreased con-

siderably. This is shown in gure 4 which describes the

well-known u curve detailing the accident rates of
various age groups. Each curve shows one year during

the period 1985 1994. What we see is that young driv-

ers over-representation almost disappeared in 1994 ex-

pressed in terms of the number of accidents per head of

population. One very important reason for this reduction

in road accidents can be discerned in gure 5. There we

can see that the number ofpeople sitting their driving

test at a young age has been reduced and that those who

do receive their driving licences also drive less during

the same period.
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Figure 3 Young novice drivers share ofdriving licence

holders and their share ofaccidents involvingfatalities and

injuries 1985 1993 (SCB 1985 1994)

If we take into consideration how much mileage these

young drivers cover, that is to say the number of acci-

dents which young people are involved in per kilome-

tre driven, then we can see that the occurrence of acci-

dents has not been reduced. The explanation for the re-

duction may in fact be purely economic they simply

cannot afford to sit their driving tests to the same degree

VTI RAPPORT 409A
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Figure 4 Distribution offatalities per 100,000 head of

population in di erent age groups 1985-1994 (National

Swedish RoadAdministration 1995)

during periods of nancial constraint and high unem-

ployment. It may also be a result of measures aimed at

persuading youngsters to drive less. This type of action

has taken place but has not really been particularly com-

mon. Alternatively, increased environmental awareness

may have persuaded more youngsters to choose other

means oftransport than cars. Overall therefore, one can

suggest that the reduction in accidents between 1991

1994 may be primarily explained by the fact that young-

sters drove less. '

A lot of effort has been invested in many countries

on reducing these unpleasant consequences of car driv-

ing. This has also been shown in accident trends over the
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Figure 5 The relative accident involvement of18 24 year

old car drivers, their exposure and risk 1 988 1993.

Indexfor I 988= I 00. (National Swedish RoadAdministra-

tion 1995, Nilsson 1995)

years. Examined across all ages together, we can see that

accidents have dropped for many years ( gure 6), prob-

ably as a result of a number of measures such as better

cars and roads, better driver training, speed limits, day-

light running lights etc. Even whenit comes to injury

types, that is to say the consequences of accidents, we

have seen considerable improvements thanks in great

measure to the introduction and development ofprotec-

tive systems such as car seat belts, child seats, airbags,

belt tensioners, safer car designs, crash-friendly road

barriers and lampposts, roadside ramps which are gen-

tler on the car and occupants if the car leaves the road

in an accident etc. In Sweden the switch to driving on

Germany
40
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20

10  O
85 90 93 7O 75 8O 85 90 93

Italy Luxem burg
4O

3O

20

10

 

O 0
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O 0
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Figure 6 Fatalities arisingfrom road accidents per 100, 000 head ofpopulation in 12 different

countriesfrom 1970 1993 (ERSF 1994)
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the right in 1967 marked a turning-point in accident sta-

tistics. It was also then that interest in road safety re-

ceived considerable attention.

In many countries the accident rate has dropped quite

a lot at the same time as we know that many major ac-

cident causes still remain. In Sweden the reduction in

accident risks expressed as the number of accidents per

kilometre or accidents per vehicle has levelled out in

recent years, which seems to suggest that the actions

adopted have in relative terms not been as effective in

recent years as they were previously. Ifwe examine the

problem from such a perspective we can see that it will

be very dif cult in many well-developed countries to

find new, revolutionary and major traffic safety meas-

ures which do not impose considerable limitations, for

example in people s freedom of movement. On the other

hand, every established reduction in accidents, even if

only a modest reduction, is of high priority, opening up

the potential for testing the way ahead using unconven-

tional methods such as in driver training. In addition,

12

there are probably many and major improvements which

can be introduced in countries where traf c safety de-

velopment has not advanced as far as it has in Sweden,

for instance. One reason why we have not been able to

deal entirely with the problem of accidents among young

novice drivers is that we do not know enough about the

psychological, educational and social processes which

contribute to driving behaviour and involvement in ac-

cidents. In this area there is considerable research but the

results are not yet easily transferred into concrete meas

ures where we are sure about the effects. There are a

number oftheories which in more general terms explain

the various processes which may be relevant to driving

behaviour. However, relatively few ofthese are directly

adjusted to driving and young novice drivers and they

are accordingly not always directly applicable for pro-

posing actual road safety measures. This is an area re-

quiring considerable research resources. Meaningful

suggestions for relevant action must be based on thor-

ough familiarity with the underlying problems.

VTl RAPPORT 409A



2 Why are young drivers so accident-prone?

In order to understand the underlying problems, there are

two principle ways of proceeding. One way is to analyse

accidents as such more or less in depth, through accident

investigations or through more comprehensive statistic

analysis. Another way is to analyse the sequence which

leads to the development of a driver, studying which

psychological, social and educational processes contrib-

ute to making him or her into the driver he or she is.

Research into these relations has historically dealt

with the problem from a variety of starting-points. Dur-

ing the 50s and 60s, when road safety research was in

its infancy, much emphasis was placed on the assump-

tion that there were a number of drivers who, for a va-

riety of reasons such as personality, caused most acci-

dents. The focus was also on developing methods of

identifying these accident-prone types, so as to re-

move them from the traf c situation. Analyses of vari-

ous personal preconditions did indeed show somecon-

nection with the risk of accidents, but these links were

often rather weak. It was soon realised that if one was

to create selection principles on the basis of these links,

the result would be that many safe drivers would be

barred from driving, while many unsafe drivers would

slip through the selection process. Since this approach

did not meet with much success, it was gradually aban-

doned, with the emphasis during the 1960s shifting to

regarding the driver as a victim who, with his or her

basic abilities, is not really created to handle the com-

plexity of modern traffic.

The horizon was accordingly widened to regard ac-

cidents as a consequence of the fact that interaction be-

tween driver vehicle-road did not work. Special empha-

sis was placed on the problem of the human being s

perceptual ability. This ability was regarded as inherited

and dif cult to in uence, which meantthat the driver

became dependent on the design of his vehicle and the ,

road, and could simply be regarded as a fairly passive

Victim in this interplay.

During the rst half ofthe 1970s, researchunderwent

yet another change with increasing emphasis being

placed on the driver as someone who in uences his driv-

ing, and who thus shapes his own degree of accident

risk. The various motives which drivers had for driving

were studied, and special attention was focused on con-

ditions such as risk compensation and risk homeostasis

(explained in section 2.2.5) which describe how various

motives affect our driving and point out that the motive

for driving safety does not always necessarily receive the

priority it deserves.

Modern research on driver behaviour is dominated

VTI RAPPORT 409A

by two schools of thought. The rst deals with learning

and Man s ability to automate behaviour (2.2.2), while

the second emphasises the driver s personal and social

preconditions, lifestyle etc. and studies how this affects

behaviour (see section 2.2.7). One can to a certain ex-

tent discern a slight return to the perspective adopted in

earlier 50s and 605 research, but on more stable foun-

dations and with appreciation of the fact that this knowl

edge cannot be used to select who may or may not drive

a car. For a more in-depth description of historical de

velopments in this regard, see for instance Englund et

al 1997.

Different angles ofapproach have gained ascendancy

over many years of research and development, but we

still lack a comprehensive understanding as to why

young drivers are over-represented in road accidents.

Much knowhow has naturally been acquired over the

years and we are thus familiar with many of the con-

tributory reasons, but many problems remain unsolved.

It is undoubtedly so that although accident risks drop

during various periods, the over-representation of young

drivers remains relatively constant. One Vital concern is

therefore to build up a bank of knowledge which clari-

es just why young drivers areso over-represented in

road accidents.

2.1 Strategy 1: Analysing accidents

which have already taken place

Young novice drivers are over-represented in most types

of accident. However, there are certain types of accident

where this over-representation is extra noticeable and

where one can assume that these accidents have a close

correlation with their novice status as drivers or their

youth.

One example is accident occurrence over a typical

24-hour period. There are relatively few studies which

provide statistics over accident occurrence relative to

time of day and which also take account of the distance

driven, but one American study (Williams 1985) has

shown a clearly increased risk per kilometre driven dur-

ing the night hours, and this difference is clearest of all

among young male drivers. Williams established that

although just 20% of their driving took place at night,

16 19 year-olds had 50% of their fatal accidents during

this period. The excessive risk is particularly notable

during weekends. Even older, more experienced car

drivers have a higher accident risk at night, but the dif-

ference is less than in the case ofyoung drivers (Twisk

1995). If one studies the type of accident involved, the

single-car accident is typical among young drivers.

13



Young drivers often drive at high speed, which more

often leads to their losing control over the vehicle and

driving off the road.

Alcohol-related accidents are also common among

young drivers. It has been established that youngsters

probably do not drive much more often with alcohol in

the blood, but that when they do, young drivers are at

higher risk than older drivers. Since young drivers driv-

ing under the in uence of alcohol most often do so dur-

ing weekend nights, it is primarily then that these driv-

ers are over-represented in alcohol-related accidents. In

a Norwegian study (Glad 1985) it was found that if the

relative fatality risk for a sober driver is set at 1, the

corresponding gure for a drunk 18 -25-year old is 901,

or 142 for a drunk aged 25 49.

Another characteristic of youth-related accidents is

that older car models are more often involved. The pro-

portion of accidents involving older cars may not be

higher than the proportion ofolder cars driven by young

drivers, but since young people more often drive older

cars, they are more exposed to the risk of serious inju-

ries. Older cars often lack modern safety features so they

do not protect the human body as effectively as newer

models.

Most knowledge ofthis sort is still at a fairly general

level. There is only limited literature providing in-depth

analysis of novice drivers accidents compared with ac-

cidents involving experienced drivers andwhich tries to

go further back in the causal chain than factors appar-

ent at the time of the accident. With a deeper analysis of

this sort, it would be possible to obtain a variety of in-

teresting information, such as the aim of the trip, which

motives were important in choosing one s driving style,

social in uence mechanisms etc. Such psychological/

Learning

process:

Social

in uences

social factors can probably offer a more fundamental

starting-point for understanding accident-contributory

processes than situation-related accident parameters

alone, such as the driver s condition andbehaviour at the

time of the accident, the vehicle s equipment, road con-

ditions, traf c conditions, time of day etc.

2.2 Strategy 2: Understanding the underlying
psychological, educational and social

processes

In order to contribute optimally to the cumulative

knowhow growth and to the development oftheories and

models about car drivers behaviour, it is important that

the problem is also regarded from the other perspective,

that is to say from the viewpoint of the psychological,

educational and social processes which affect our behav-

iour. Considerable bene t can be drawn here from the

general theories about learning, information processing

and decision-making, attitudes and values or about so-

cial interaction and in uence, but here it is necessary to

further re ne both their application in the particular

context of novice-driver behaviour, and also their mu-

tual signi cance and interaction in this context.

The starting-point for the remaining parts of this

chapter is a model which describes some important proc-

esses which affect novice drivers behaviour and their

accident involvement (Gregersen and Bjurulf 1996). The

model describes two main processes, rstly thelearning

process whereby a person learns to drive acar, and sec-

ondly the make-up one applies to the driving process,

that is to say the signi cance of one s social in uences

and individual preconditions ( gure 7)

The learning process is conducted through education,

training and experience acquisition. This promotes

 

and individual

pre-conditions:

 

Figure 7 Model offactors which are ofsigni cance to young novice drivers driving behaviour and accident involvement
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increased skill in handling the car in a safe way and it

also promotes increased understanding of the traf c

regulations which apply as well as the risks involved in

traf c. Three problems are built into this process: 1) ex-

perience level: it takes time to develop driving skills and

automated behaviour behind the wheel; 2) overestima-

tion: people sometimes have an unrealistic subjective

ability, they overestimate their abilities, and 3) perceived - '

probability of an accident occurring: one does not per-

ceive any real risk of being involved in an accident as

an individual, thus promoting a false sense of safety.

Together with the individual and social precondi

tions, these three factors (experience level, overestima-

tion and perceived likelihood of an accident) in uence

motives, attitudes and decision-making processes,

which in turn affect driving behaviour, for example as

expressed in driving style and choice ofsafety margins.

2.2.1 Becoming a car driver - a long learning
process

What is known as the learning process in Figure 7 en-

compasses the way in which one approaches the know-

how and skills needed for the new situation which one

faces as a car driver, that is to say driving a car. Learn-

ing can take place through controlled and structured

education involving both training and absorption of

other people s already-achieved knowledge, but also

through spending a lot oftime driving a car, thus obtain

ing the necessary routine and experience.

It is obvious that one needs experience in order to be

a good and safe driver. An examination of age-related

accident statistics, however, shows that it is dif cult to

see if the gradual reduction in accidents stems from the

fact that drivers become more skilled at driving as time

goes by or simply from the fact that they are older, since

the two accompany each other so closely. Various stud-

ies have been undertaken with the aim of separating the

two factors relevance, and it has, for instance, been

proven that those who drive more have fewer accidents

per kilometre (Spolander 1983, Pelz and Schuman

1971) ,

In an English study (Maycock et al 1991), a follow-

up was conducted of a large number of novice drivers

who had received their driving licences at various ages.

This study revealed that the initial risk was considerable

in all age groups and that the risk level dropped with

increased age and experience. However, the novice risk

element was clearly higher amongst the youngest nov-

ices, declining successively the older the drivers were

when they got their driving licences (Figure 8). In these

statistics, experience reduced accidents with 59% and

experience with 31% during the rst years of driving.

Similar results were also revealed in a Canadian

survey into accident rates among novice drivers aged

VTI RAPPORT 409A
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Figure 8 Predicted e ect ofage and driving experience

on accident liability (Maycock et al 1991)

16 55 (Cooper et al 1995). Here too it was seen that all

the age groups showed a high initial rate of culpable ac-

cidents. The very youngest novice drivers, those aged 16

years, showed the highest accident rate.

These levels have varied from one study to the next.

If the results from the different studies are compared

age-related factors account for about 30 50% of acci-

dent-reduction while experience accounts for 50 70%.

2.2.2 A novice driver has plenty to think about

A common model used to explain why experience re-

duces accident risk is that novice drivers go through

several phases when they learn to handle the large vari-

ety oftasks involved in driving a car. The novice is faced

with many new situations and tasks which all require

mental resources. The perceptual situation is new and

imposes special demands on visual search skills and

interpretation of what is happening around the vehicle.

The novice cannot handle this new situation as well as

an experienced driver can. The mechanical handling of

the car itself also requires mental capacity, with a

number of controls, levers, stalks and warning devices

which must be used and coordinated in a complex pat-

tern. The entire traf c environment with its regulations

and demands on speci c behavioural patterns also in-

creases the mental workload.

In time, however, more and more of these tasks be-

come instinctive and the mental workload is accordingly

decreased. This assumption is supported not only by

studies of visual search patterns (Mourant and Rockwell

1972) but also by studies of extended reaction time

(Quimby and Watts 1981).

One way of describing this development is presented

by Rasmussen (1984). He suggests that a person

undergoes three stages of behavioural control in skill
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development. He describes the knowledge-based, the

rule-based and the skill-based levels. Behaviour at the

knowledge-based level is new, there are no ready-to-use

solutions. Such behaviour is regulated by reasoned ar-

guments andby knowhow which was acquired from pre-

vious experiences relating to other situations, and also

by obtaining help from other people. Since one s own

and others knowhow and experience is gradually built

up and integrated into rules or mental models, so too this

behaviour gradually becomes increasingly controlled by

the rule-based level. With increased experience, rule-

based behaviour will be increasingly automated and, in

its most-developed form, will be executed without con-

scious attention and control. This is when one reaches

the skill-based level. Since skills are utilised and devel-

oped, more and more subordinate tasks will be linked

together until the entire behavioural complex is under-

taken without conscious attention as long as no unex-

pected discrepancies occur. As soon as a discrepancy

does occur, there is a switch to either rule-based behav

ioural control if one has a set ofready-made rules to fall

back on, or knowhow-based behaviour if the problem

has to be solved from the outset. In a complicated task

such as driving a car, there is a frequent switch between

different levels depending on which subordinate tasks

are to be tackled.

If this theory is applied to driving, one can regard the

formal rules and instructions which are formulated by

the authorities and which are conveyed by the teacher

as a typical move for the rst stage in learning to drive

(Brown et a1 1987). Experiences from other roles in traf-

c are also examples of factors which are used to build

up usable regulations for behaviour in various traf c

situations. As and when one is confronted with an in-

creasing variety of traf c situations and as more and

more driving tasks are integrated and dealt with auto-

matically, attention can be diverted towards interaction

with other road-users. At this stage of development,

behaviour will initially still be very rule-based, but

gradually the formal rules and control skills will become

more integrated and perceptions and experiences from

the road and interaction with other road-users will play

an increasingly dominant role in determining driving

behaviour. At this stage, it is easier to carry out several

subordinate tasks simultaneously since they no longer

represent such a heavy mental workload.

In practice, this means that a novice driver does not

have so many ready-to-use rules from before but must

instead use those which are on offer, namely the formal

rules, those which are described in legal texts and of -

cial regulations. However, the framework of of cial

regulations is an attempt to regulate traf c in certain

speci c conditions. They are not comprehensive. This

means that traf c is naturally governedby rules but that

16

it cannot actually be described by using these rules.

There is a lot else which has an effect, for example our

feelings and our mood, our motives and social norms.

Our driving behaviour is also largely shaped by infor-

mal common-sense based rules which do not always

match the formal rules, and which from the road-safety

viewpointmay have both advantages and disadvantages.

Increasing attention is granted to these informal rules

about how one should behave as one frees oneselfmen-

tally from technically operating the car and formal rules.

Examples of informal rules are letting other road users

through even ifone actually has the formal right of way,

to creep somewhat above the speed limit to keep up

with the ow of traf c , to warn other drivers of police
speed traps, to neglect to use turn indicators, to realise

that the right of way rule for cars approaching from the

right is seldom applied in practice, to realise that many

road users are unpredictable and often ignore traf c

rules and that this therefore requires extra caution etc.

Although many studies have shown or discussed the

mental workload in the driving task, the speci c impli-

cation for young novice drivers is unclear. Several stud-

ies have shown that experienced drivers perceive poten-

tial risk situations more quickly than novice drivers

(Soliday and Allen 1972, Ahopalo et a1 1987, Quimby

and Watts 1981, Firm and Bragg 1986), which supports

the theory of automatic behaviour and mental burden.

2.2.3 Observing what is happening on the road

The studies undertaken by Mourant and Rockwell

(1972) suggest that young novice drivers shortcomings

in terms ofvisual search skills relate to their high men-

tal workload. A comparison between novice and expe-

rienced drivers revealed that novice drivers looked more

to the front and right of the car, looked more seldom in

the rear-view mirror and moved their point of focus

more often. They were also less skilled in utilising their

peripheral vision than their more experienced counter-

parts. The reduced ability to make use of the peripheral

information has also been shown by Williams (1985). In

an experimental study he found that the angle from the

xation point whithin which certain information (letters)

could be seen was smaller the higher the mental work-

load. Similar results, but in an experiment on driving in

different traf c environments, were found by Lee and

Triggs (1976). Their results show that peripheral blink-

ing lights were discovered more often in less demand-

ing traf c environments (rural roads) compared to the

more demanding urban roads.

Due to novice drivers higher mental workload when

driving, it is probable that their peripheral sight is more

limited than among experienced drivers.

In a study of the available literature, Aberg (1981)

has shown that there are certain processes which are
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related to experience. He described so-called predictive

head movements , which means that the head moves

before the eyes start moving when searching for an ob-

j ect which appears in the peripheral field of vision.

Mourant and Grimson (1977) found that experienced

drives use more predictive head movements than nov-

ices, which is interpreted as indicating that novices do

' not utilise their peripheral vision as effectively as expe-

rienced drivers. Aberg also studied literature on the per-

ceptual process of instinctive reaction which is probably

closely related to the instinctive driving-behaviour proc-

ess described above. Perceptual instinct is explained as

a process whereby repeated experience of stimuli leads

to automatic discovery. In environments in which stimuli

do not change a lot, a car driver may slip into automatic

perception and thus lose his or her conscious search for

critical events, such as wild animals by the roadside, for

instance. This is in line with Aberg s result, which points

out that when attention focuses on oncoming vehicles,

the driver may fail to observe the presence ofan animal

even ifhe is looking straight at it. This process was also

demonstrated in an experiment (Aberg 1981) in which

drivers who were instructed to look for an elk discov-

ered the (stuffed) elk more often than when they were

driving without having received this instruction.

 

2.2.4 Overestimating one s ability as a driver

During the initial training period, one acquires a range

of knowledge and a number of skills. We can say that

one achieves a certain individual level of actual driving

ability. An assumption which has also gained support in

a large number of studies is that young novice drivers

have a rather poor perception oftheir actual ability. They

overestimate their ability behind the wheel. This is a

reasonable hypothesis bearing in mind the usual behav-

iour of teenagers, in particular young men in the midst

of the process of freeing themselves from the ties of

parents and authority gures .
The most common way of measuring self-esteem in

research is through questionnaires. Drivers are usually

asked to assess their own ability compared with other

drivers (Svenson 1981, Moe 1984, 1986, Spolander

1983, Firm and Bragg 1986, Matthews and Moran 1986,
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Gregersen 1993, 1994, McCormick et al 1986). This

type of survey traditionally reveals that young novice

drivers regard themselves as better than other drivers.

This pattern also appears to be most typical among

young men.

The conclusion to be drawn from these studies is that

young drivers are particularly bad at accurately estimat-

ing their own ability and that they are therefore not very

good at assessing potential and real actual risks. They

underestimate the risks they encounter since they over-

estimate their own ability behind the wheel. It is obvi-

ous that there is a link between subjective risk and sub-

jective ability. If a driver believes that he is a skilled

driver who can handle hazardous situations, then these

situations are no longer regarded as equally hazardous.

From the training viewpoint, this condition is dif cult

to rectify since such drivers are not motivated to drive

more carefully than they feel is necessary. This attitude

also complicates matters since it is dif cult to get

through to drivers about theoretical information on the

risks involved. They lightly dismiss advice, with re-

sponses like That s only a problem for others, it doesn t

apply to me since I m such a good driver . Several stud-

ies have shown that young novice drivers choose to be-

have more dangerously (Jonah 1986). They drive faster

(Wasilewsky 1984, Wilde 1982, Galin 1981, Koneci et

a1 1976, Michels and Schneider 1984, Quimby and

Watts 1981). They also drive in a way which increases

the likelihood of con icts with other drivers. Evans and

Wasilewsky (1983) showed, for example, that they drive

closer to the car in front, which is also supported by

Lalonde 1979), who showed that young drivers are in-

volved in more rear-end accidents. Young drivers are

also less prone to use seat belts (Nolén 1988, Lacko and

Nilsson 1988, Fhaner and Hane 1973, Evans et al 1982,

Wilson 1984). Several of these behavioural patterns are

combined. It is very often the case that the same person

drives fast with small safety margins, breaks the traf c

laws more often, consumes more alcohol etc. (Evans et

al 1982, Deutsch et al 1980, Lawson and Arora 1982,

Wilson and Jonah 1985).

The difference between the subjective evaluation of

oneself and others may be a result oftwo different esti-

mations, either positive self or negative other . In
order to understand the consequences of overestimation

on behaviour, it is important to appreciate the relative

signi cance of these explanations. This was done in a

study by McKenna et a1 (1991) in which drivers were

asked to assess themselves and the average driver on

separate scales. Since the average driver received a rat-

ing above the average on the scale, the conclusion was

that he/she was not regarded as being a poor driver.

The personal assessments of their own abilities were

even higher, however, and supported the View that the

17



prevailing attitude was more likely to be explained by

I am good rather than the others are bad . In another
survey (1993), McKenna experimented with one s per-

ceptions as to whether the individual underestimation of

the likelihood of being involved in negative events was

a result of imagined control (that is to say the ability to

handle the vehicle in various situations) or unreasonably

high optimism (i.e. luck, random chance etc.). He drew

the conclusion that there is clear support for the illusion

of control and little support for unrealistic optimism .

Behaviour behind the wheel is controlled

by our needs and motives

During the 1970s, the focus of research shifted from

regarding the driver as a victim of a complicated traf c

situation to seeing him as someone who himselflargely

in uences and controls his behaviour behind the wheel.

Emphasis was placed on Man s various motives as hav-

ing an important bearing on driving behaviour. The

motives which in uence driving can be largely divided

into two groups: why we drive and how we drive. Both

these motives affect our driving behaviour. One exam-

ple of a motive for why we drive is that we want to trans-

port something from one point to another. It may also be

so that we simply enjoy the satisfaction of driving we

drive for the sake of driving, because it is an enjoyable

pastime. We may have purely personal motives such as

pleasure, relaxation, etc., but we may drive owing to

social reasons in uenced by norms, role expectations

and group pressure.

The border between the two groups ofmotive why

we drive and how we drive is rather unclear. The mo-

tives for how we drive encompass such factors as safety,

economy and environmental consideration. Other exam-

ples are a desire to show off, test our limits or compete

against other drivers.

The way in which these motives affect driving be-

haviour is controlled by the reward or punishment which

this behaviour promotes. The link between motive and

such result ampli cation is not entirely uncomplicated.

Most people want to drive safely. The problem is to iden-

tify what this means in terms of actual behaviour. For the

individual driver, it is not so dif cult to draw conclu-

sions regarding driving style. The problem is that the

individual may easily draw the wrong conclusions from

the safety viewpoint. A driving style which statistically

is dangerous may perhaps not be perceived as such by

the individual driver. If a driver exceeds the speed lim-

its, the most likely result is that he will not be stopped

by the police, no accident will occur and he will get to

his destination faster. This feedback helps him reinforce

conclusions regarding his own safe driving style, a

driving style which really counteracts safety from a sta-

tistical Viewpoint.

2.2.5
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The safety motive may be regarded as a negative mo-
tive. The reinforcement is either neutral or negative. There

is never any immediate individual reward ifa driver tries

to drive more safely. As soon as the negative effect (oc-

currence ofan accident) ceases, the safety motive can be

regarded as being entirely satis ed. The absence of acci-

dents is the normal state of affairs, so there is really no

means of reducing the accident rate if one looks at the

situation from the individual s viewpoint. Even if one

were to improve safety levels by driving more carefully,

one would not see which accidents were avoided. The

same pattern applies to the desire to avoid police check-

points. As soon as one has been avoided (which is also the

normal situation) and so too has the punishment the

motive is regarded as satis ed.

On the other hand, the need to get to one s destina-

tion and other similar motives may be regarded as posi-

tive motives. It is possible to obtain a relatively imme-

diate reward. If one drives fast, then one gets to the des

tination more quickly. Speeding may also provide im-

mediate positive enhancement through the thrill of

speed etc.
One can see clear examples of such reasoning when

examining the debate on speed limits, for instance. Sta-

tistically, there is no doubt that higher speed promotes

more accidents. Despite this, many people feel that the

speed limits should be raised. Most counter-arguments

against the imposition of speed limits are put forward by

people who cite the individual s ability to choose the

right or safe speed. Since increased or decreased
likelihood of involvement in an accident cannot be iden-

ti ed by the individual until he is actually involved in

an accident, the individual lives secure in the know-

ledge that he is skilled at modifying his driving behav-
iour to ensure that it does not lead to road accidents.

From society s perspective on traf c safety, these indi-

vidual arguments are of little relevance.

The conclusion is that a driver who feels that the

safety motive is suf ciently catered for will choose a

driving style which, without jeopardising his individu-

ally assessed personal safety, will provide immediate

reward for as many other motives as possible and will

accordingly modify his lifestyle with regard to consid-

erations such as the need to get to his destination, the

need for competition, self-assertiveness, the search for

adventure, testing one s own and others limits etc. Most

ofthese motives run counter to safety but some ofthem,

for example driving as comfortably as possible, driving

economically or driving with minimum environmental

impact, provide increased safety as a secondary effect.

This type of compensation phenomenon has been

studied and discussed by many researchers. Naatanen and

Summala (1976) have emphasised the signi cance of

motivation for driving behaviour. They state in their
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zero-risk theory that drivers do not normally perceive

any risks when they drive. The safety motive can there-

fore be regarded as satis ed. Other motives such as time-

gain, competition, searching for adventure etc. - the so-

called extra motives will prompt the driver to drive
faster and faster. Safety measures such as improved cars,

better roads or better-trained drivers may fail to improve

safety since the driver will always try to exploit those

extra margins which arise to satisfy other motives than

increased safety, often leading to higher speed.

These mechanisms are often used to explain why

various types of safety measure do not in fact provide

the expected effects. Some examples ofmeasures which

did not provide the expected effects are driver improve-

ment programmes (Struckman-Johnsson et a1 1989),

driver training programmes (Schuster 1969, Utzelmann

and Haas 1985, Drummond and Torpey 1985, Kadell

1987), training for motorcyclists (Simpson and Mayhew

1990), courses on defensive driving (Lund andWilliams

1985), skid training (Glad 1988, Keskinen et a1 1992),

advanced driver training (William and O Neill 1974),

anti-locking brakes (Biehl et a1 1991) and voluntary traf-

fic-safety clubs for children (Gregersen and Nolén

1994). A general discussion on these aspects and a re-

view of the theoretical literature on this area are pre-

sented in the OECD report on Behavioural Adapta-

tions (OECD 1990).

These assumptions regarding a link between motive,

driving behaviour and accident involvement are also

supported in a questionnaire survey covering young

novice drivers (Wahlquist 1996), who were asked to

report 1) how important various motives are in their

driving behaviour, 2) how they drive (driving style) and

3) their own accident involvement rate. The study shows

a clear pattern, with certain motives correlating closely

with certain driving styles. Drivers who often drive for

pleasure, in order to get rid oftheir frustrations or to seek

adventure etc., have a driving style which is more ag-

gressive, they drive faster and with smaller safety mar-

gins than others. These drivers also have a higher acci-

dent involvement rate than others. Young novice driv-

ers who feel that it is important to prove to themselves

that they are responsible and safe drivers adopt a more

observant and tolerant driving style. If a driver feels that

it is important to show consideration to others, then one

result is lower accident involvement.

2.2.6 Information technology on the march

also in traffic

Times change and so too does the transport system. For

young drivers, we can discern rather dramatic changes

for the future. Car use is increasing, the mix of road-

usage categories is changing and technological changes

are advancing at an amazing rate. Information technol-

ogy is experiencing a major upswing in the transport

system. As a result ofthese developments, there will be

a gradual implementation of technical systems both in

and outside the car, aimed at simplifying or even taking

over information/ decisions normally the domain of the

driver. In this context we can see navigation systems,

     

 

 

Figure 9 The IT-car 0f thefuture? (VTI 1991)
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collision-prevention systems, intelligent automatic

speed limiters etc. Here we need far greater knowledge

of the way in which such development affects young

novice drivers, not least so as to be able to properly in-

tegrate these aspects of car driving into future driver

training. Against the background ofthe above discussion

on young drivers mental workload patterns, the intro-

duction of a number ofnew technical systems may well

assist the driver but since they may also at the same time

add further information which the driver is required to

assimilate and process, the real effect may in fact be the

opposite, making driving more dif cult. This kind of

problem may therefore be particularly acute speci cally

in the case of young novice drivers. Another problem

related to the above discussion on behavioural adapta-

tion and compensation effects is that the individual

driver may tend to rely on these systems to do more than

they are capable of doing. This may apply, for instance,

to a system which reacts to certain signals but not to

others. Automatic speed control, for example, may re-

act to moving objects but may not be equally accurate

with stationary objects. This difference may be rather

dif cult to evaluate in everyday driving so it may be

easy to unconsciously slip into the habit of placing far

greater reliance on the system than is actually justi ed.

This problem may be particularly acute in the case of

young drivers since they lack the experience needed to

accurately assess how well theycan rely on technical

aids in various supports, and when it is in fact best to rely

on one s ownjudgement.

2.2.7 Lifestyle, values, peer-group pressure and

personality enter the car with the driver

Part ofthe problem ofteenage drivers is the fact that they

are teenagers. They are in the midst ofa process offree-

ing themselves from their parents and making their own

way in the world as adults and independent beings. This

effort can be expressed in lifestyle and youth culture, in

group identity, role expectations and various degrees of

social dependency. The signi cance ofsocial norms in the

driver s decision-making process is described in various

contexts, for example in various applications ofFishbein s

and Ajzen s theories on reasoned action and planned

behaviour (Ajzen and Fishbein 1980,Ajzen 1991). Com-

mon for these theories is the importance of subjective

norms for the behaviour. Of special interest is their focus

on subjective norms, which opens certain possibilities

when it comes to developing strategies for driver training.

This will be discussed further in section 3.9. Within gen-

eral social psychology there is a high level of knowhow

regarding social development and interaction, but re-

search into its implementation with young drivers and

their behaviour behind the wheel is extremely limited and

focuses strongly on alcohol-related problems.
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Marthiens and Schulze (1989) have described the rel-

evance ofrecreational activities on accidents involving

young drivers and over-representation ofreports on so-

called disco-accidents . Klemenj ak and Hutter (1988)
found that two main groups of teenagers visited disco-

theques: disco-fans who spend the entire evening at
the disco and those who visit the disco on the spur of the

moment later in the evening. The second group is de-

scribed as the less safe group since they drive long dis-

tances and their decision to visit the disco is more often

taken after drinking alcohol.

One example of an aspect which is sometimes re-

garded as personality-related and sometimes as part of

the socialisation process is adventure-seeking and

sensation-seeking . Quite a few studies have been con-

ducted on this aspect and a consistent positive link has

been identi ed. Jonah (1996) collated 31 studies on ad-

venture-seeking and its link with driving style and ac-

cident involvement. He notes, among other things, that

correlation between 0.30 and 0.40 is common. The most

frequently used method of measuring adventure-seeking

is Zuckerman s (1979) Sensation Seeking Scale which

according to Zuckerman himself measures the need for

varied, new and complex sensations and experiences and

the need to take physical and social risks for the sake of

the experiences. He later (Zuckerman 1983) studied

physiological links and found strong support for the

supposition that adventure-seekers have different levels

of certain substances (cerebrospinal nor-epinephrine and

plasma dopamine-beta-hydroxylase) than other people.

Similar results were presented recently by other re-

searchers (Ebstein et a1 1996, Benjamin et al 1996).

Furthermore, there is support for the belief that sensa-

tion-seeking has a hereditary basis. Eysenck (1983) used

studies of twins to estimate that about 70% ofvariation

in the degree of sensation seeking can be traced to ge-

netic factors.

By using Zuckerman s scale, Moe and Jensen (1990)

and others have shown that there is a link between sen-

sation-seeking and the risk of accidents. The same result

was obtained by Beimess and Simpson (1991) in their

comparison of a group of drivers involved in accidents

and a group which was not involved in accidents. In their
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study, the accident-stricken group also showed an over-

representation ofpeople who smoke and drink, sleep less

than 8 hours a night, have a poor relationship with their

parents, teachers and other adults, and suffer from other

behavioural problems.

The link between lifestyle and accident involvement

was also shown both in a Swedish study (Berg and

Gregersen 1993, Berg 1994), and. in a German study

(Schulze 1990). The Swedish study is a survey which

shows that there are special high-risk and low-risk

groups in relation to their lifestyle. Typical characteris-

tics of those in the worst-af icted high-risk group are

that they seldom participate in sports activities, they

often drink alcohol and get intoxicated, often drive for

reasons other than the need for transport and that they

are very interested in cars. In addition, they are usually

frequent visitors to pubs, discos and parties and lead a

generally hectic social life. They are usually men. The

study reveals a number of different lifestyle pro les

which vary in terms of accident involvement.

The German study on lifestyles and accidents, in

which young drivers were interviewed, shows a similar

pattern. Although the selection was too small to show

any statistically signi cant linked variation with acci-

dent risks, the study identi ed tendencies which pointed

out the high-risk groups as action-type , fan-type and
non-conforming type people. The results of the two

studies conducted in Sweden and Germany coincide on

very many points.

The Swedish study also points out a link between

lifestyle and driving habits, for example the time of day

during which one drives, the purpose of the journey etc.

It is this type of link that the authorities are trying to

control, for example in many American states, with the

imposition ofnight-time curfews on young drivers. This

kind of prohibition has in fact brought about a signi -

cant reduction in the number of road accidents involv-

ing young drivers (Preusser et al 1984, Levy 1988,

Williams et a1 1985).

These results support the Beirness and Simpson

(1991) conclusions that risky driving behaviour varies

with other types of problematic behaviour such as ex-

cessive alcohol consumption.

Several studies have also shown that young drivers

are more greatly affected by alcohol than others. They

are not over-represented as drunk-drivers in traf c sta-

tistics but they are over-represented in accidents involv-

ing alcohol (Glad 1985, Mayhew et a1 1986, Donovan

et al 1983).

Youth is a period during which one undergoes a

number ofprocesses which make life more intensive and

where various sequences follow the same pattern as for

example accident involvement, over-estimation of abil-

ity andbreaking traf c rules. This is part of development
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and the process ofbreaking free, where one wants to test

the limits and prove the ability to manage on one s own.

It is important to realise, particularly if one bears in mind

which measures are possible, that driving a car is only

a form of expression or a small part of these over-rid-

ing, far more complex phenomena.

An analysis carried out by Statistics Sweden (1994)

studied the linkbetween accidents, intoxication and

criminality. It revealed that more than 80% of drunk

drivers involved in accidents were already on the regis-

ters for committing other crimes. The corresponding

proportion among sober drivers involved in accidents

was 45%, and among drivers not involved in accidents

the gure was 22% ( gure 10). The study was not spe-

cially focused on young drivers, but it nevertheless

shows an example of the correlation between lifestyle

and accident involvement which may well be highly

relevant to youngsters too. The study shows that:

 

criminality is general in nature. It covers crimes

under the Penal Code, the law on smuggling, the

law governing narcotics and tra ic-o ence law.

In other words, the higher criminality among

drunk drivers is not limited to traf c-related

crimes but reflects a general pattern of crime.

This seems to indicate that what we are dealing

with here is a general problem of adaptation

which appears in a variety ofcontexts. It is of

course important to bear in mind the general

nature oftheproblem when discussing measures

to counter drink-driving. (SCB 1994).

   

The study s results also largely support the lessor and

Jessor theory of problematic behaviour (1977). They

particularly point out this phenomenon of several differ

ent types of problem behaviour being linked together.

This emphasises the complexity of both the problem of

driving behaviour and that of traf c accidents, and the

measures which can be adopted.

Jessor (1988) suggests that risk behaviours among

youth are not necessarily separateevents. They also

seem to be related in typical patterns. He states that these

interrelations between problembehaviours are system-

atic and robust enough to suggest that there is a syn-

drome of adolescent problem behavior and that it may

be useful to deal with it as part of a lifestyle rather than

as separate or discrete behaviors.

Among those parameters which may have signi -

cance for driving behaviour and accident involvement

are also the driver s personality. Many studies have fo-

cused on personality factors and their relevance to ac-

cident risks. A study of Swedish professional drivers

using the DMT (Defense Mechanism Test), (Trygg et al

1985) revealed a fair degree of reliability in predicting
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accident-prone drivers on the basis ofpersonality char-

acteristics. A similar result was obtained in a Finnish

study by Héikkinen (1979) which followed up a group

of professional drivers since 1958.

Another Finnish study involving military drivers

(Hilakivi et a1 1989) also shows a similar connection.

Cattell s 16-factor personality test revealed that impul

siveness, naiveté, sensation seeking, low self-control and

high belief in one s own abilities are predictors of high

accident risk. This study also refers to an English sur-

vey which shows that youngsters involved in accidents

are to a higher degree steered by the external environ-

ment and have a weaker degree of self-control (Anders-

son et al 1970).

Drummond (1989) refers in his literature review to

additional studies into the link between personality fac-

tors and accidents. In an older study (McFarland et a1

1955), there is evidence of higher accident likelihood

among drivers of low intelligence and inadequate social

responsibility. In a similar way, several other studies

point out other personality factors such as impulsiveness

(Schuman et a1 1967), sel shness (Beamisch et a1 1962)

and immaturity (McGuire 1976). What is typical ofthese

studies is that the links are weak and the personality fac-

tors predictive value is low (Wilde 1994).

To summarise, we can say that various individual

factors such as lifestyle and personality make a signi -

cant impact on the type of driver one is, and the likeli-
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hood of being involved in an accident. However, these

are seldom simple links but rather different types of in-

teraction between components, such as youngsters life-

style. In total, these age-related factors (as they are

sometimes known) are estimated to account for 30 50%

of the reduction in accidents during the first few years

after a youth has received his driving licence. However,

a lot of research effort remains to be undertaken if we

are to fully understand the detailed mechanisms behind

how these age-related factors in uence driving behav-

iour and accident risks.
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3 What does research have to say about driver training?

The previous section described the full scope of the

problem of young novice drivers accident involvement.

One undoubtedly important means of countering these

types ofproblem is through education. The approach in

such an educational process must be broad and the goal

must be to cover all the processes described previously.

With this kind of approach which is broader-based

than that traditionally employed, one can discern four

main purposes of driver training:

 

° To o er a basic level ofskill in driving a car

° Toprovide insight into the risks involved andfa-

miliarity with one s own and others ability and

limitations, social dependency etc.

- To provide experience bothfor increasingly au-

tomatic driver behaviour and also increased un-

derstanding ofhow tra ic culture really works

in practice

- To in uence values, responsibility and motiva-

tion for using acquired knowledge and skills in

the bestpossible way, seenfrom the perspective

ofvarious social aims such as safety and health,

the environment, transport needs and economy.

   

3.1 Knowhow and skills or awareness
and insight?

The dominant emphasis in driver training throughout its

history has been to convey what we can refer to as fa-

miliarity with the rules and training in various skills.

Behind this approach lies the requirements of the rel-

evant authorities and the structure ofthe driving test, but

also the demands of other interest groups such as mo-

toring organisations etc. While the car and motoring

were still in their infancy, speeds were lower, traf c was

lighter and driving a car was not taken as much for

granted as it largely is today. This also meant that traf-

c safety was not automatically granted the same high

priority which it enjoys today. Instead, there is a long

tradition of instructing novices in the art of driving and

operating a car in regular traf c conditions and in teach-

ing the various traf c rules determined by the authori-

ties. Even ifwe still discuss various aspects such as pri-

vate and/or professional driving tuition, the age limit for

holding a driving licence etc., we can nevertheless draw

the conclusion that this initial formal training in the re-

quired skills is in terms of content fairly well devel-

oped in many countries and therefore does not require

top priority in achieving further improvements. There

may perhaps be a need for organisational changes in the

way in which it is structured and is granted an appropri-
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ate place in the educational process since the ability to

understand and appreciate the ner points ofrisk-aware-

ness improve iftechnical control of the car has already

been mastered so that it is automatic. The problem ana-

lysis which was presented in the previous chapter shows

that there are a number of aspects with safety-enhanc-

ing potential. Several of these aspects deal with angles

ofapproach to the driver-training process (Gregersen, in

Simpson 1996). We have obviously not achieved a per-

fect situation as regards formal knowhow about rules

and car operation. There are obvious gaps in driver skill

in these respects.

It does not automatically follow that a skilful driver

is a safe driver. It is one thing to be skilful, but what one

uses that skill for is an entirely different issue. One prob-

lem which often crops up in driver training is that the

driver behaves inappropriately when a critical situation

occurs. The driver reacts instinctively or in panic, for

example standing on the brakes and losing steering con-

trol, or may become paralysed with fear and do nothing,

orjust look at the object instead of taking action to avoid

it. Since the natural tendency is to drive towards the

object one is looking at, there is an increase in the like-

lihood of colliding with the object which should be

avoided. One strategy which is often stressed for ef -

cient steering training is therefore to get the driver in a

critical situation to do the opposite to his instinctive

panic reaction, for instance in a panic braking situation

to release the brake pedal and steer around the obstacle,
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to continue to work with the car all the time and to

force himself to look in the direction in which he should

turn instead of at the obstacle itself. One problem with

such en approach is that it requires considerable train-

ing for such behaviour to replace the instinctive reaction

and for it to remain dormant until the situation requires

its immediate and correct use. The instinctive or panic

reaction is a re ection of the fact that one does not have

time to process all the behavioural information one has

learned, at the same time as one is forced to try and

evaluate what is going on around and inside the car.

When an elk appears at the roadside, for instance, it is

not only control of the car which is of importance to the

way in which the situation develops; the solution which

the driver adopts may, for example, differ depending on

the road surface, the type of road shoulder available, the

presence or otherwise of other road users immediately

behind or in the oncoming lane, whether the car s pas-

sengers are wearing seat belts etc. An emergency avoid-

ance manoeuvre may result ina collision with an on-

coming car or a tree and that may be as dangerous as

driving into the elk. Even ifthe road shoulder looks fine,

driving off the road may cause serious damage to the car

so that is not a solution which everyone will choose if

there is an apparent alternative. The way one reacts in a

critical situation is probably very individual, which

emphasises the problem ofrelying on standard solutions.

 

The deerjust jumped onto the road a couple of

metres infront ofthe car. [stood on the brakes, re-

membered eetingly that now I should release the

brake pedal and steer out oftrouble, but then an-

other deer appeared om the ditch towards which

I was steering. I braked again. The brakes did not

seem to bite very well, or was it because I did not

press hard enough? A quick glance in the rear-view

mirror to see there was another car close behind.

Are all the kids wearing their seat belts securely?

Ifnot, its better to drive into the deer than to stamp

on the brakes andperhaps cause an unrestrained

occupant or loose object to go flying through the

cabin? And I have to steer at the same time. Is it

slippery? Is there a car in the oncoming lane?

Should Idrive into the ditch? What will happen to

us and to the car ifI do? Before I manage to get

through all these thoughts, the situation had

passed a long time back.

   

With training in handling a critical situation, there is a

built-in danger that if one does not succeed fully in the

training, then one simply succeeds in giving the driver

a false sense ofover-con dence in his ability, which in

turn may prompt him to underestimate the risks and

thereby increase the accident risk. For a competition
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driver, it is natural to regard this expert ability in ma

noeuvring a car and looking in the correct direction as

a precondition for safe driving, but this presupposes that

he undergoes a long period of training in this type of

behaviour and that he is also given ample opportunity

to practice this skill in real-life driving. A normal driver

can naturally also learn to look in the right direction and

~ brake/steer appropriately during a lesson, but there is

relatively little knowledge about the extent to which

these skills will be able to be applied instinctively if a

deer or elk jumps into the road in front of the car. If de-

spite the training one is not able to react correctly , the
obvious danger lies in the fact that the driver is lulled

into a false sense of security over his own apparent skill

(he has after all learned the right technique) and that he

thus modifies his risk assessment, safety margins and

driving style accordingly. The tendency to overestimate

or abuse one s newly-gained skills differs between

different drivers. One can assume, for instance, that driv-

ers who by nature are more cautious in their driving have

less of a tendency to practice their skills at high speed

than more aggressive drivers. If this is true then train-

ing in handling critical situations may have a greater

traf c-safety potential for certain driver categories and

be of doubtful usefulness to others. However, this is an

area which requires more research.

One important issue is how to teach a driver to look

in the right direction and steer appropriately in a criti-

cal situation without at the same time stimulating a sense

of over-con dence. One important precondition is to be

able to drive a car properly, that is to say that there is a

sound basis of experience behind the wheel in which

certain basic driving behaviour comes instinctively.

Another precondition is that the driver appreciates this

limitation before assuming that it is possible to apply his

knowledge in all situations. Ifhe is not a rally driver or

if he does not acquire special skills in driving in other

contexts where this kind of manoeuvre often comes to

use, then this ability will probably never be achieved. It

is therefore the responsibility ofthe instructor to get the

learner to realise that he cannot always assume that his

skills and knowhow will be able to be applied. The con-

sequences this has for practical driver instruction are

discussed in greater detail in the section entitled Gain-

ing risk awareness and insight later on.

3.2 Training in a simulator and in a driving
school range

A method which is not used much in systematic train-

ing but which is often held as a potentially good method

ofteaching basic control skills is the training simulator.

A few experiments have been conducted to measure the

traf c-safety value of this approach, but there is thus far

nothing to prove any positive traf c-safety effects. In an
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Figure 12 Truck driving simulator at Protectum 0mm information folder)

English study (Shaoul 1975), no difference in accident

risk could be proven between a group ofdrivers who had

learned to drive in a simulator, one which learned to

drive with a conventional driving school in regular traf-

c and a third group which learned to drive with the help

ofparents. Several other studies have shown similar re-

sults (Jones 1973, Dreyer and Janke 1979). However,

these studies are fairly old now.

In this context it is worth noting that the simulators

in these tests were utilised in a very traditional manner

as an alternative way of training control skills or traf c

rules. With a different content, the results may well be

different.

In accordance with more modern thinking on the use

ofsimulators for driver instruction, the driving simula-

tor is instead regarded as a tool for promoting risk

awareness and as a way ofallowing the student to try out

various driving situations which cannot be planned in

regular traf c or which would by nature involve exces-

sive danger on the road. New computerised techniques

using an interactive approach and multimedia technol-

ogy also make it possible to produce more realistic simu-

lation than before. One of the most advanced training

simulators in the world has been built by VTI and is in-

stalled in Sweden at a training centre outside Stockholm.

It is used primarily for advanced training for profes-

sional drivers of heavy goods vehicles. Another exam-

ple of an advanced training simulator is found in the

state of Vlctoria in Australia, run by the TAC insurance
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company. It is used for car drivers and is built into a

trailer so it is completely mobile (Triggs and Stanway

1995)

In addition to these extremely advanced simulators,

there is a whole variety ofsimpler types. The so-called

Roseau simulator resembles the interior of a car with a

number ofscreens, but it is entirely static and uses a PC-

based control system. Personal computers can also be

used in applications featuring so-called interactive

Video, where the student s answer to questions or his

ability to discover a hazard in time regulates which in-

formation comes his way next in sequence. This train-

ing method is still in its infancy and the more advanced

simulators are far too expensive for more general pub-

lic use. The idea ofusing simulators, however, is rather

old in itself. Simulators were used in Sweden, for in-

stance, as long ago as the 1950s. They were rather ad-

vanced for the time, but they had none of the interactive

potential offered by current technology. However, they

did allow students to learn to use a car s control systems

without tackling real traf c. In the application in gure

14, all the course participants share the same screen.

One stage which is not as drastic as learning to drive

in a simulator is to undertake the rst actual driving

manoeuvres in a fenced off driving-instruction range.

This method is an obligatory ingredient in many coun-

tries and has been evaluated bymany researchers. These

researchers are all in agreement that there do not appear

to be any safety bene ts when range driving is compared
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with conventional training (e. g. Strang et a1 1982,

Brazell 1962, Lund et a1 1986).

The most common explanation for this result is that

one probably learns the initial basic manoeuvring skills

as well on the road as in a fenced-off range or simula-

tor. Both the methods may, however, offer considerable

potential for achieving better traf c safety, provided they

are utilised properly and are used to convey the correct

message. It is thus more a matter ofcontent than of outer

form.

3.3 Extended learner-driving period

If we examine driving-test training in an international

perspective, several new approaches have been imple-

mented in recent years. Some countries have introduced

various types of graduated licensing where the whole

driver-instruction process is divided into different phases

according to the dif culty rating of each task. In other

countries, the minimum age limit for learning to drive
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has been lowered. Both these measures have the prime

aim of improving the level and quantity of underlying

basic experience. The purpose is to obtain the necessary

experience before getting behind the wheel on one s

own.

The main idea behind extending the learner-driving

period in Sweden, Norway, France, Belgium and other

countries is to increase the total bank of experience

while the learner still has an instructor at his side. One

of the main hypotheses is that a student with two years

ofexperience before receiving his driving licence will

be able to utilise his mental resources better and thus be

a safer driver. During this longer period, the student also

has more time to relegate actual control of the car to the

level of automatic action and reaction, at the same time

building up a bank of actual experience in handling vari-

ous traffic situations and thus learning to interact with

other road users in a more relaxed and experienced
manner. Learning from formal rules and behavioural
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Figure 15 Manoeuvring control training at a driving range. Hd'sslo' skid-pan in Sweden (photo: Sixten Nolén)

patterns is one thing, but learning to drive in smooth

interaction with other road users is often something quite

different. One adapts to an informal behavioural pattern

in which one can also learn that the behaviour of other

road users is not always entirely predictable. One devel-

ops gradually over a period of time so that one balances

safety motives against other goals such as smoothness,

transport needs etc. However, there is a built-in and not

insigni cant problem in this learning process, which is

that one quickly acquires bad habits along with the good.

One soon sees that almost everyone else drives a bit

above the speed limit, many people don t bother to use

their direction indicators, the de nition of what is a

green light and what is red does not always appear to be

equally obvious to everyone. One absorbs a host of in-

put from the media, for instance cases of famous peo-

ple caught in speed traps etc.

One precondition for a reduced age limit to have the

expected effect is that it is really exploited to gain a lot

ofdriving practice. Experience from France shows the

system reaches out to a relatively small group ofyoung-

sters. In the French system, a large portion of the train-

ing is obligatory, which is assumed to explain why many

youngsters decline.
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ANorwegian study followed the progress of 28 leamer-

drivers who were given the opportunity to begin driv-

ing tuition from the age of 16. The minimum age limit

for issuing a driving licence was 18 years. Their evalu-

ation of the training programme, including many obliga-

tory sections, was positive but it turned out that they did

not fully eXploit the opportunity to practice driving as

much as they could. Most blamed a lack of time (Moe

1992)

Unlike the French, Swedes make fairly good use of

the 16-year age limit for learning to drive. Experience

from France shows that only 5 10% utilised the oppor-

tunity to practice driving 'om the age of 16. One expla-

nation which was mentioned previously was the demand

for obligatory driving lessons etc., where most learners

wait until later when they can drive without such restric-

tions. During the rst 2 1/2 years for which the Swedish
system has been operating, about 172,000 youths reg-

istered for the programme, corresponding to almost half

of the eligible age group. Their driving lessons have

_ been recorded in driving logs and these show that those

who do start practising (about 80%) drive an average of

just over 1.5 hours per week up to the last half year,

when they increase to about 2 hours a week. For those
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who begin at 171/2 years, that is to say with the previ-

ous Swedish system, the driving-practice duration is just

under 2 hours a week. Most leamer-drivers, about 80%,

started their driving practice within the rst couple of

months, while the rest waited a while although they had

received a learner s permit. The greatest portion ofdriv-

ing practice is in private hands in both groups. In the 16-

year-old group, almost everyone delayed applying to

driving school until the end ofthe training period while

those in the 171/2 year-old group, that is to say those who

began learning to drive later, distributed their driving-

school training fairly evenly throughout the period. All

together this means that someone who begins driving

practice at the age of 16 has about 118 hours of driving

experience while someone who begins at 171/2 years has

practised driving for about 45 hours (Gregersen 1996).

The rst year after licensing, an evaluation of the low-

ered age limit showed a reduction ofaccidents per kilo-

metre driven with approximately 35% comparedto two

control groups, one from the old system and one from

after the change including those who are waiting until

they are 171/2 years old. A calculated selection bias be-

tween the groups showing a difference of approximately

5% in accident risk has been excluded.

A study of youngsters inclination to practice driv-

ing (Eliasson et a1 1996) showed that social background

and lifestyle are of signi cance. Youngsters with a

white-collar background showed more of a tendency to
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begin early practising than those with a blue-collar back-

ground. Blue-collar children who do not begin practis-

ing give the reason as lack of mds, whereas white-col-

lar children gave their reason as lack oftime or insuffi-

cient interest. The actual amount of driving practice

varied with lifestyle, where the so-called socially en-

hanced group drove more than others.

In Sweden, the lower starting-age for driving has also

had an effect on other educational strategies. Since the

age-limit has been lowered, it is now possible for the

senior high school to become involved in driver train-

ing in a different way than previously, for example by

offering driving-licence instruction as an option. Driv-

ing-licence instruction previously used to be available

only to students in vehicle-technology courses.

From the pedagogic viewpoint, this learning task

should be extremely suitable for so-called problem-

based instruction which in rough terms requires that the

student himself searches his way through to suitable

solutions and an increased understanding ofthe problem.

This is accomplished by a combination of trial-and-er-

ror and compiling one s own and others knowledge and

experience. This kind ofdevelopment is entirely in line

with the theory whereby Rasmussen describes the skill

acquisition process (see section 2.2.2). There, the student

weaves together his own and others knowledge and

formal rules into a series of mental models and his own

rules for tackling various problems.
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3.4 Graduated licensing

One variant of training with extended experience build-

up is the step-by-step process known as graduated li-

censing. This is a system whereby the student goes

through several stages, at each of which the degree of

difficulty and the driver s responsibility are increased

gradually. It is possible, for instance, to control Where,

when and how one should drive in the various stages. It

is also possible to integrate limitations such as driving

on the motorway, during the hours of darkness, above a

certain speed or with even lower blood-alcohol levels.

Several evaluations of graduated licensing systems have

been undertaken around the world, with promising re-

sults. These evaluations were reviewed and collated in

an American report (Smith 1994). Assessments of

American, Canadian andNew Zealand systems revealed

a 5 to 16% drop in accidents. Several reports have been

published where more recent experiences from gradu-

ated licensing are presented (for example Haworth 1994,

Langley et a1 1996, Mayhew and Simpson 1996, Simp-

son 1996, TRB 1996).

In the development of driver licensing in the United

States the National Highway Traffic Safety Administra-

tion (NHTSA) has expressed support for the general idea

of graduated licensing. Their recommendations are ex-

pressed in a model program with three stages, a learner's

permit, intermediate licence and full licence. The details

of the model may serve as an example of a graduated

licensing system:

Stage 1: Learner s permit

- Minimum age recommended by state

- Pass vision and knowledge test

° Licensed adult (at least age 21) required in vehicle all

times

- All vehicle occupants must wear safety bealts

- All drivers under age 21 subject to blood alcohol con-

centration (i.e. zero tolerance < 0.02 BAC)

° Visually distinct licence

- Must remain crash- and conviction-free for six con-

secutive months to move to the next stage

Stage 2: Intermediate licence

- Successfully complete stage 1

- Minimum age recommended by state

- Pass second level knowledge test, including safe driv-

ing practices and on-road driving test

- Restricted hours of driving unless supervised by a par-

ent/guardian or licensed adult at least 21 years of age

- All occupants must wear safety belts

- All drivers under age 21 subject to blood alcohol con-

centration (i.e. zero tolerance < 0.02 BAC)

° Youth-oriented and more rapid driver improvement

actions are taken in the event of violations or at-fault

crashes
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° Intermediate licence is visually distinct from learner s

permit and regular licence

0 Must remain crash- and conviction-free for 12 con-

secutive months to move to the next stage

° Parent participation in driving process certifying that

the novice driver had a minimum number of super-

vised hours of driving

Stage 3: Fall licence

° Successfully complete the intermediate licence stage

In Ontario, Canada a three-stage graduated licensing is

used. The stages are the learner stage, restricted phase

and full licensing. The first stage lasts for 12 months

during which the novice must be accompanied by a fully

licensed driver with at least four years of driving expe

rience and must comply with a set of driving restrictions.

The 12-months period can be reduced to eight months

ifthe learner driver successfully completes an approved

driver education course. The second phase, which also

includes some restrictions, is also 12 months. This pe-

riod cannot be reduced through formal instruction. Driv-

ers in this stage must pass an advanced skill test before

graduating to a full licence. This requirement may en-

courage some to voluntarily take an advanced driver

education/ training program to increase the likelihood

they will pass the advanced skill test (Mayhew and

Simpson 1996).

Norway has previously implemented a two-phase

graduated licensing system. An evaluation (Glad 1988)

showed that the effects of this approach were rather

dubious. Neither night-time driving nor skid-pan driv-

ing in stage I appeared to have any effect on accident-

risk rates. Night-time driving training in stage 2 did,

however, contribute to a reduction in after-dark acci-

dents among men, but skid-pan training in stage 2 was

followed, on the other hand, in an increase in accidents

among men in all accident categories, including skid and

night-time accidents. These results are explained by the

fact that the skid-pan training focused entirely on vehi-

cle control skills and the night-time training on risk-

awareness. The fact that the Norwegian 2-phase train-

ing system did not produce the expected results is thus

more a matter of content than form. Norway has now

switched to a system rather similar to Sweden s with an

age limit for practising at 16 years, but with a total of

91/2 obligatory driving-school hours including night-

time and skid-pan training.

In an international perspective, interest in graduated

licensing has increased during recent years. The general

consensus of opinion in the international debate on

driver training is that this approach offers considerable

potential for tackling several problems which are linked

to accidents among novice drivers. It is possible to

spread the training programme over a long period of
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time, thus building up the necessary bank of experience,

while at the same time adapting the degree ofdifficulty

so that the student can gradually acquire all the neces-

sary skills and instincts.

Although this is an extremely encouraging input in

the international debate on the structure of a good driver-

instruction system, one needs to be aware that this

graduated licensing system is very close to the approach

we have had in Sweden for many years now. One of the

stages requires holding a learner driver s permit (which

is sometimes combined with a theory test). Another

stage may require the presence of an instructor in the car

during driving practice (private or professional). In the

third stage, the student may sit a practical driving test

and receive a preliminary driver s licence, which in the

nal stage is converted to a full licence.To this one
can link rules regarding the permissible blood-alcohol

level, a date for allowing motorway driving or driving

at night, and when passengers are allowed in the car.

Seen from the Swedish perspective, these ideas are by

no means revolutionary, but the positive evaluation re-

sults can be used as arguments for developing the idea

far more, with the educational process containing much

more than the traditional driving-licence training system,

such as risk awareness and insight training as described

in the following sections.

No country has yet developed a systematic training

structure which includes the entire spectrum of training

stages needed to deal with all the problems and accident

related factors described in the previous chapter.
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3.5 Should driving instructors or parents
provide driving instruction?

There is considerable debate on whether non-profes-

sional instructors should be allowed to teach driving, and

different countries have adopted different approaches.

What one can say, however, is that there is no unequivo-

cal proofthat either of the two approaches is superior to

the other in terms of safety-enhancing effects. By per-

mitting the use of non-professional driving instructors,

it is possible to acquire even more experience during the

learning period. Some of the countries which reject the

use of non-professional instructors, for example Den-

mark and Germany where it is against the law to prac-

tice driving privately, are of the opinion that private in-

struction may damage the of cial approved driver train-

ing programme since the student learns the wrong facts

and inappropriate attitudes. Which of these two ap-

proaches is more correct depends to a large extent on

whether long but often un-structured experience

behind the wheel is seen as being of greater or lesser

bene t to traffic safety than shorter but more highly

structured initial training.

Part ofthe discussion on private versus professional

training relates to safety while actually practising on the

road. Accidents do occur while learning to drive, both

in private hands and professional schools.A few Swed-

ish studies have highlighted the problem (Spolander

1980, Gregersen 1993, 1994, SCB 1993). In Spolander s

survey, 1,268 driving instructors answered questions

about traf c accidents. About 40% of them said that they
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had been involved in a total of 720 accidents with driv-

ing students. 3% had resulted in personal injuries which

required medical attention, 6% led to minor personal

injuries, 37% required immediate attention by a work-

shop to x the car while 54% of accidents related to

minor damage to the vehicle. By far the most common

type of accident is the rear-end shunt (57%). One com-

mon factor for all the other surveys is that they all show

greater accident incidence and greater accident severity

with private driving tuition than with professional tui-

tion. This is probably a result of a combination of fac-

tors: private instruction may in itself be more dangerous

than professional instruction, and private driving instruc-

tion generally covers greater hours and higher total mile-

age than professional instruction there is quite simply

a higher degree of exposure.

Because the police records, after September 1993,

include information about whether or not the accident

happened during practising it has been possible to ana-

lyse the accidents during the first period ofthe new sys-

tem. It was found that during 3 years, 259 accidents

where persons were killed or injured, were reported by

the police. In these accidents 9 persons were killed, 70

were severely injured and 351 were slightly injured. Of

these 259 accidents 85 involved learner drivers below

the age of 18. Two of these accidents happened in driv-

ing schools and the rest during private training. When

using these gures one should be aware of the problem

of dropouts in the police records.

All such accidents are naturally regrettable for both

those involved and their families. However, there is an

interest in putting them into perspective by comparing

these results with accidents involving drivers with full

driving licences. In terms of numbers, accidents during

the learning period are fewer than accidents which take

place afterwards. The above studies show that there are

on average 3 fatalities in Sweden every year and about

15 to 25 severe casualties in accidents involving leamer

drivers. Most of these accidents take place in private

instruction, but there are also driving-school accidents,

often with less serious injuries. This should be compared

with an average of about 150 fatalities, 1,100 serious

injuries and 2,500 minor injuries in accidents involving

young drivers (18 24 years) with relatively fresh driv-

ing licences (SCB 19851994).

The problem analysis in chapter 2 showed clearly

that one of the main problems behind this high accident

frequency is the drivers lack of experience behind the

wheel. That is why there is a widespread opinion that

private instruction is on the Whole a good supplement,

since it probably offers the chance of acquiring more

experience than if the student was limited to driving

schools. What is still under debate, however, is the best

format for private driving instruction. In this context, the
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Swedish approach has remained largely unchanged over

the years. Sweden permits unlimited private driving in-

struction without any real check on the person provid-

ing the instruction. Only when the 16-year age limit was

introduced, was the system tightened up somewhat with

a specification that the instructor had to be someone who

did not have any previous record of a driving misde-

meanour. However, this requirement was withdrawn a

year or so later. The debate on What standards are to be

applied to private driving instruction has been conducted

with varying intensity. Various proposals have been

aired, such as training of instructors and linking to/in-

tegration with obligatory driving-school training or

driver training at senior high school. There have also

been suggestions regarding minimum equipment stand-

ards for cars used for private driving instruction (dual

controls, extra rear-view mirror, special grade-marked

Learner-Driver signs etc.).

Since it has not been possible to prove that these sug-

gestions would lead to improved safety even though

several of them may at rst sight appear to be both rea-

sonable and sensible none of these ideas have been

implemented. One important aspect is that few of the

proposals have been evaluated systematically, so there

is therefore little documented experience to relate to.

Those studies which can be referred to for comparisons

between private and professional driving instruction

have not been able to show any conclusive evidence of

the benefits of obligatory professional instruction. It

should also be pointed out that most ofthese studies are

relatively old.

Perhaps the best-known experiment to include such

a comparison is the so-called DeKalb experiment carried

out in the USA, where youngsters were divided at ran-

dom into three groups; one with 32 hours of theory, 16

hours of simulator training, 16 hours ofdriving in a seg-

regated driving-instruction range and 3 hours driving on

public roads. The second group had a far smaller train-

ing package and the third group received no professional

training at all. A survey (Lund et al 1986) showed that

many of those undergoing the training took their driv-

ing licences early, many were involved in accidents and

many were booked for driving misdemeanours. As a

result, the courses were withdrawn in many states and

it was possible to discern a direct effect on the number

taking their driving licences in the youngest age-groups.

About 50% fewer applications were registered, and ac-

cidents involving this age group dropped by a corre-

sponding rate. One of the conclusions drawn from these

studies was that driver training was speeded up, so the

students accordingly took their driving licences earlier.

A study was carried out in Sweden a few years ago

in which 2,000 private driving students were divided at

random into two groups, one of which received free
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driving-school training. Follow-up of these two groups

accidents per kilometre showed that those without driv-

ing-school training showed a better result during their

rst year of holding a driving licence, with poorer driv-

ing records during the second year. The number of ac-

cidents was roughly the same in both groups, but there

were differences in the amount driven, which naturally

has a direct effect if one calculates the accident risk as

the number of accidents per driven kilometre. The re

sults ofthe study are rather di cult to interpret, and they

did not provide a clear answer to the question of who

came out of it best.

Two other studies, which are also closer to Swedish

conditions than the American studies referred to above,

were undertaken in Finland, involving a range ofcom-

parisons between privately-instructed and driving-

school instructed students (Keskinen et a1 1992, Hatakka

et a1 1994). The issue was brought up both because Fin-

land has introduced a new driving-licence training sys-

tem, and also because increasing numbers of aspiring

drivers took private lessons. The number of students

driving privately increased from less than 10% in 1989

to 15 20% in 1993. Finland now has a two-stage system

with the option of private or driving-school instruction

in stage 1. In stage 2, driving-school instruction is ob-

ligatory for all.

The comparison in the rst study, covering more than

30,000 novice drivers, showed that those who practised

privately more often failed their driving test, both the

theoretical and the practical part. However, no difference

could be detected between driving-school and privately

trained novice drivers in terms of accident frequency.

Male driving-school graduates were somewhat more

frequently booked for traf c misdemeanours than nov-

ice drivers who learned to drive privately. Both these

differences apply even if one takes account ofhow much

the two groups actually drive.

In the other Finnish evaluation study, there was a

comparison between 3,266 male driving-school gradu-

ates and 518 male privately-trained licence-holders. For

the groups as a whole, no significant differences could

be discerned in terms of the self-reported accident fre-

quency, but when actual mileage was taken into account,

it was clear that privately-trained drivers were involved

in more accidents per 100,000 km (3.8) than those

trained by driving schools (2.6). When the drivers were

divided into groups according to their mileage behind

the wheel and the accident risk was then calculated, no

differences couldbe discerned. The number of accidents

in the two groups is roughly the same, but the privately-

trained drivers covered less mileage, so the riskper kilo-

metre is higher among this group.

The same study revealed that there was a far higher

incidence of college education among privately-trained
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drivers than among thosewho learned to drive with driv-

ing schools, who far more frequentlyjust had the obliga-

tory school education behind them. The comparison of

accident risks is therefore not quite straightforward,

since there are clear demographic differences between

the two groups in terms ofeducational background.

 

 

  

   

3.6 Acquiring experience more quickly

Another possible strategy is to identify educational

methods which shorten and make more efficient use of

the period needed to acquire sufficient experience.

Commentary driving is a typical method where the
driver is expected to improve his visual search and in-

terpretation skills (Marek and Sten 1977). This method

was introduced in the 195OS but it was not used system-

atically in Swedish driver training until the 1980s. In

commentary driving, the student keeps up a running

commentary for the instructor while driving, explaining

what is going on around him. The student s narrative is

divided into various phases, initially training inthe tech-

nique of orally explaining what he is doing (pressing the

clutch pedal, activating the left turn indicator, releasing

the accelerator etc.). He then switches to the main pur-

pose, which is to describe what he sees (other road us-

ers, traf c situations and objects), which risks may arise

and which measures should be taken to avoid those risks.

Through this process, the student is forced to concentrate

on actively searching through the environment, making

himself aware of events of signi cance. Another ingre-

dient is that the instructor can offer feedback on how the

search is proceeding, the relevance ofthe student s risk

assessments and the suitability of the proposed actions.

Two different Swedish studies have highlighted the

usefulness of commentary driving. One focused on ad-

vanced driver training within the Defence Force, where

this method was found to be very effective in improv-

ing a number of important driver-behaviour parameters.

Compared with a control group which received instruc-

tion without commentary driving, the test group re-

corded far better searching, speed-adjustment, risk-as-

sessment and preparedness skills (Spolander et al 1990).
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In the other study (Gregersen 1993, 1994), commentary

driving was included as part of the driving-instruction

programme. The purpose of the study was to offer pri-

vately-instructed learners a professional training which

also included commentary driving as a method. No sepa-

rate evaluation was made of this method so the study

does not record its effects, but a pilot study whereby the

method was to be adapted to the training preconditions

showed a number of interesting results. Instructors and

students were able to test the method and then report on

their experiences. The instructors were in the main posi-

tive but reported that many students had dif culty with

the more advanced stages of the narrative, that is to say

the link between risk assessment and necessary action.

For instance, they could identify a risky situation and

even propose a suitable action, but then did not actually

carry it out. The instructors reported that the students

capacity was not suf cient to be able to handle the

entire process in a meaningful way. The problem was

greatest in the beginning and shrank towards the end

of the training. The students also had mostly positive

responses to the method. They felt that they were

prompted to notice situations more quickly. They

learned to observe and explain quietly to themselves as

they drove. The students also noted the problem of hav-

ing insuf cient time to comment on everything of rel-

evance while driving. Talking too much during the les-

son made them tired and they accordingly lost their abil-

ity to concentrate.

Even if commentary driving is a potentially effective

strategy, it may also cause problems since the consider-

able initial mental workload may limit the novice s abil-

ity to fully exploit the method s bene ts. This method

enforces a type of development which normally takes a

longer time. These aspects must be investigated further.

In the research of McKenna and Crick (1994) about

hazard perception they argue that the ability to recog-

nise early or anticipate dangerous traf c situations is

conceivably one of the key elements in safe driving .

This has been shown in their experiments where expe-

rienced drivers were found to perform better than nov-

ice drivers in their hazard perception test. It was also

shown in another experiment that drivers who were

given advanced training including hazard perception

skills performed better on the hazard perception test.

One conclusion from these studies is that the test could

be used for measuring hazard perception skills, that the

tests could be performed using video only, whithout

sophisticated simulator equipment.

In a later experiment, the Hazard Perception Test
was used to demonstrate that drivers who had used the

commentary driving method identi ed hazards more

quickly (McKenna and Simpson (1996).

In a similar way, it is sometimes maintained that
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simulator training and training on a driving-range may

help speed up the experience-accumulation process, but

as described above, the results from various trials show

very little to support this theory. Since the learning proc-

ess consists of the continuous development and review

ing of rules and mental models of how things intercon-

nect, it is probably better to choose reality rather than an

arti cial environment if this is possible. In the context

of the initial basic training in learning to manoeuvre the

car, for instance, one naturally needs an area without

traf c until the most elementary skills have been mas-

tered, but by honing these newly acquired skills in

gradually more dif cult traf c environments, it is pos-

sible to combine skill training with anunderstanding of

how things link together in real-life situations. From the

educational viewpoint, this reality-based learning strat-

egy for basic training is probably far better than isolat-

ing oneself in an arti cial environment in a simulator or

driving school range.

3.7 Gaining risk awareness and insight

Many problems which can be alleviated through educa-

tional measures have been detailed in section 2. One of

these is the tendency to overestimate one s own skill,

another is insuf cient motivation to drive safely since

the individual may not perceive lack of safety as a per-

sonal problem of any great relevance. There are other

contributory aspects such as individual preconditions

and social effects which can probably be tackled through

education. The purpose of such education is not to alter

the student s personality, lifestyle or social relationships,

but rather to get the student to become aware ofthe ways

in which these factors in uence driving behaviour and

contribute to accidents.

The general goal ofmaking the driver more aware of

potential hazards may well be a good starting-point for

making further improvements to novice drivers road

safety. Risk-awareness has already been integrated into

the driver-training programmes of many countries, and

the need to deal with this problem is widely recognised.

However, it is fairly common to tackle this problem

mainly in the theory lessons, but not equally systemati-

cally in the practical training sessions. This is probably

unsatisfactory since there is a tendency among students

to use explanations such as This is only a problem for

others, not me, since I am such a good driver , in par-

ticular among what is perhaps the most important target

group, those drivers who have a greater inclination to

overestimate their own skill.

There are several reasons why people overestimate

their ability. It can be regarded as a normal phenomenon

of youth and also as a result of the driver training one

has received. The signi cance ofoverestimation has also

been shown in an experiment to determine how various
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educational strategies in uence overestimation (Greger-

sen 1996). The study was undertaken to test the hypoth-

esis that control-enhancing skill-focused training would

promote greater overestimation than training aimed at

increasing the driver s awareness of his limitations. A

group of learner drivers was randomly divided in two

groups which were each given one ofthese two types of

training and then asked to assess their ability in a brake-

and-avoid manoeuvre. Their assessments were com-

pared with their actual abilities, thus making it possible

to gauge the realism in their assessments. Drivers in the

group with skill-training exhibited far higher overesti-

mation of their own abilities but no difference in actual

ability could be demonstrated. The conclusion from this

study was that driver training should be supplemented

with practical training which encourages the driver to

appreciate his own limitations. This strategy for driver

training was tested in an experiment among Swedish

Telecom s professional drivers and it showed a signi -

cant accident-reduction effect compared with a control

group which did not receive any training (Gregersen et

a1 1990, 1996).

Among young drivers, this strategy was tested in an

advanced-driving trial, the so-called Pilot Project (Nolén

et a1 1995). Here too the experiences were positive since

the project led to a reduction in accidents. The main

purpose of the Pilot Project was to motivate drivers to

drive with generous safety margins. This was done

rstly by means of a number of insight-creating exer-

cises (see section 4.3) and secondly through a combina-

tion of contracts and rewards. In the contracts, the stu-

dents promised to drive as they had learnt during the

course, i.e. with large safety margins. In return, the stu-

dents got to share in the pro t made by the insurance

company involved (Skandia) through lower accident

rates.

One important reason why these problems are sel-

dom handled systematically in practical training is that

there are few good, ready-to-use practical methods of

increasing risk-awareness and other cognitive skills. The

traditional method of actual driving practice is to use

roads where it is not obviously possible to say whether

a hazard will occur or not and ifsuch situations occur it

is not possible to predict the outcome. One important

task is therefore to develop practical methods of mak-

ing the student aware of such concerns as his own limi-

tations and that of other road users, lack of experience,

the problem of over-estimation, the signi cance of mo-

tivation, risk compensation, the reliance one can place

on various modern technical aids etc.

In practice, this means that the student must, for in-

stance, be placed in situations which show that his own

decisions regarding driving behaviour or safety margins

are affected by aspects such as over-con dence and risk

34

compensation. It is probably vitally important to these

decisions for safety margins, speed, stopping distances

etc. to be tested by the driver himself so that he is not

given the opportunity to blame anyone but himself for

his failures. The main purpose is to encourage the driver

to become more aware of himself as a driver, his own

ability, his motivation for driving safely and his relation-

ship to risk-taking. Examples of practical exercises are

given in section 4.3 and in Appendix 1.

New information technology has previously been

mentioned as a potential problem for novice drivers.

However, these aids can also be regarded as new edu-

cational tools to help create deeper insight into one s

driving. Section 2.2.6 made mention of the need for a

certain degree ofcaution in the introduction ofadvanced

IT systems in cars driven by young novice drivers since

we do not know how they are affected in their driving.

One area ofuse which may be ofinterest but which must

be developed is to use various IT systems as educational

aids so as to provide the driver with feedback over dan-

gerous behaviour. One of the problems behind a care-

less driving style is that the perpetrator does not perceive

the risk to be particularly great in traf c since he man-

ages to drive without becoming involved in any acci-

dents himself. The driver can draw this conclusion since

accidents happen so seldom. The stimulus for increased

caution which the risk of accidents can give a driver is

thus non-existent. This is where the IT systems can be

of help since they can help clarify con icts which do not

lead to accidents involving the driver and which, through

sound-effects etc., can persuade the driver to increase his

distance, reduce speed etc. However, there are no ready-

made educational applications for this approach.

Finally, we can say that this entire viewpoint is based

on the assumption that safe driving is not primarily a

matter of physical vehicle control and steering, but

rather a matter of attitude. Increased self-awareness is

a precondition for safe driving. Different educational

strategies are needed in order to achieve these goals.

3.8 Risk-awareness in skid-pan training

The structure ofskid-pan training has been under discus-

sion for a long time now. In recent years, this discussion

has been given added impetus through collated experi-

ences and research results which indicate the need for a

change. One of the more important catalysts in this de

bate was the Norwegian evaluation ofthe 2-phase train-

ing system but there were even before that a large

number of assessments which all suggested that ex-

pected safety gains from skid-pan training, in its tradi-

tional form, could not always be taken for granted.

Two American assessments of the National Safety

Council s Workshops on Winter and Emergency Driv-

ing could not show any demonstrable safety gains
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(O Day 1970, Planek et a1 1972). In a third evaluation

study, Vilardo et a1 (1969) found that the knowledge

needed to handle emergency situations increased tem-

porarily during training, but that this difference when

compared with acontrol group had disappeared afterone

year. In an evaluation of a Swiss skid-control training

programme, Hess and Born (1987) found that the course

participants had 50% more accidents than a control

group. However, this study was fairly small. In a Swed-

ish programme for ambulance drivers held at the

Gillinge track near Stockholm, researchers found that

those who had undergone the course were involved in

accidents sooner and were also involved in more acci-

dents than those who had not taken the course (Eriksson

1983). However, this study has a number ofshortcom-

ings in the comparison between the two groups, so the

results cannot be relied on entirely. One point which

arose from this study was that the main aim of the am-

bulance driver is often to get to his destination as quickly

as possible, but at the cost of personal safety. The net

effects of these two results were not given in the study.

AFinnish evaluation of that country s 2-phase train-

ing programme showed a number of worrying results

relating to skid-control training. The researchers found

that young novice drivers (18 20 years old) had a larger

proportion oftheir accidents in slippery road conditions

after introduction of skid-pan training. Older novice

drivers (21 50 years), on the other hand, had a lower

proportion of their accidents in slippery road conditions

after undertaking the course. Furthermore, it could be

demonstrated that drivers trained to drive on low fric-

tion were less afraid of driving on icy roads (Keskinen

et a1 1992).

Positive safety effects were noted in an American

evaluation of an advanced course for policemen (Cali-
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Figure 1 7 Skid training with SkidCar and with low 'iction surface (SkidCarphotofrom Cedergrens in Klintehamn)

fomian Highway Patrol). Here, Barett et a1 (1973)

showed that the proportion of vehicles involved in ac-

cidents each year dropped from 63% to 43%. However,

the course was fairly long, 32 hours of training, the pa-

trolmen were experienced drivers and they were in ad-

dition highly motivated to lower their accident rate.

The fact that the course was long also correlates well

with the conclusion which Henkel (1977) arrived at,

namely that quite a long period of training (at least 10

hours) is needed to x a given operational behaviour

pattern sufficiently rmly for it to be brought into play

in an emergency situation.

Seen from a theoretical viewpoint, the intention of

insight-stimulating training should be to differentiate

between acquisition of skill and acquisition of risk-

awareness (or between operative and tactical behaviour).

If this is applied to Rasmussen s theory on skill-learn-

ing, the operative driving skills should be developed to

the nal stage where the required behaviour comes in-

stinctively but the tactical decisions are made con-

sciously on the rule-based level. The training strategy for

practical instinct creation thus has the task, in theory at

least, of developing mental models and rules which in-

clude the possibility that critical situations and accidents

can occur.

A practical example of application ofreasoning on

increased risk-awareness and insight into one s own

limitations is the development work undertaken in the

context ofSwedish skid-control training. Here, research

results and debates have led gradually to a new approach

to the purpose of skid-control training, from being a

skill-training process to an insight-creating process. The

summary of a Swedish research and development pro-

gramme on skid-control training (Gregersen et al 1994)

established the following:
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- Development ofa curriculum with greater empha-

sis on risk awareness, foresight, insight into one is

own limits, the effects ofthe laws ofnature etc.

° The regulations should be goal-oriented; on the

skid-pan, the system has responsibilityfor ensur-

ing that the trainingprogramme leads to set goals,

on the basis ofthe relevantpreconditions.

- The skid-pans should be granted supportfor their

work on development ofnew training content and

practical exercises which match the new goals.

' Instructors should be granted increasedpossibil-

ity oftraining andfurther education.

Increased emphasis on research into the links be-

tween education, risk-compensation, motivation

and driving style etc.

° Development of education methods which can

deal with the significance ofsocial andpsycho-

logicalfactors effect on driving behavioun even

on slippery roads.

° Increased international cooperation on skid-con-

trol training is common problems.

- Ongoing evaluation ofskid-control training with

regard to implementation, target achievement and

safety effects.

   

A sub-study (see page section 3.7) also showed that an

insight-creating approach in education clearly reduced

the over-con dence in one s own abilities which is so

common among novice drivers (Gregersen 1996).

One additional effect of the research programme is

that a study has been conducted on the consensus of the

goals and purposes of skid-control training in 5 stages:

between 1) the text used in the national curriculum, 2)

the text used in the local teaching plan, 3) the instruc-

tors interpretation of what should be taught, 4) what is

actually taught and 5) what the students perceive as the

message (Engstrom 1996). The results of the study

showed that there are considerable variations in how the

purpose and goals of the training were described at dif-

ferent levels. The course plan has a clear dominance of

skill-orientation goals, and this is shared by the teach-

ing plans. The teaching plans purpose descriptions,

however, are more clearly characterised by insight-pro-

motion and understanding of vehicle and road charac-

teristics. The instructors themselves feel that the train-

ing is dominated by insight-promoting messages, while

an analysis of the message which they actually convey

on the skid-pan itselfshows that almost 75% ofthe train-

ing deals with technical driving skills. The students

themselves assess the training as primarily skill-ori-

ented, but feel also that it contains much emphasis on
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insight and vehicle characteristics. The conclusion of the

study adds one more point to the list:

 

° Ensure that the spirit ofthe goal descriptions in

the course plan is understood and accepted by

educators and instructors so that the intended

message can be conveyed to and understood by

the student.

   

3.9 Education about peer-group pressure,
lifestyle and personality

The individual and social factors which contribute to

accident involvement can also be dealt with through

education, not by trying to change these often well-es-

tablished background factors as such, but rather by try-

ing to make the driver aware of their significance. The

problem can be presented theoretically in the driver

training programme, but it can easily promote the same

sort of reaction as over-estimation and risk-compensa-

tion, i.e. that s not my problem .
One alternative way is to persuade those drivers who

belong to a high-risk group to realise that they them-

selves have some of these risk-increasing properties. In

this process, it may be possible to in uence the way in

which they use the car, for example by reducing the

motivation to use the car as a toy or a tool in the eman-

cipation process or as a means of searching for the lim-

its of one s own abilities. There remains much to be done

in the development of such methods. Adapting auto-di-

agnostic techniques in combination with group discus-

sion Whose purpose is to arrive at personal decisions

may be one possible path (Gregersen et al 1990, 1996).

The group-discussion method has been used with

great success within both traf c safetyand other preven-

tive health-care activities. It originates in the work done

by Lewin in the 19405 (e.g. Lewin 1947). He found that

it was possible to accomplish permanent and signi cant

behavioural changes, for instance inAmerican families

eating habits and industrial workers productivity, by

using group discussions. However, the results were not

applied in the eld of safety until the 19708 when Japan

implemented a series of road-safety projects within a

number of transport companies. Misumi (1978, 1982)

showed that this method could be used to reduce bus

drivers accident rates considerably. Misumi developed

a special structure for his group discussions, which con-

sisted of 6 meetings:
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. A 60-minute warming-up meeting in a large

group to reduce tension between/within the par

ticipants.

. Division into smaller groups. 40 minutes ofdis-

cussion to identify safety-related problems at the

work-site.

. A 20-minute meeting in the full group to review

the results ofstage 2. A list ofthe 10 most impor-

tantproblems is produced.

. Meetings in small groups to discuss which prob-

lems can be solved by the employees themselves

and which the company management should try

to solve.

. The results are presented to thefull group. Col-

lation ofwhich problems must be attended to by

the company and which the employees candeal

with themselves. The company list is submit-

ted to the company.

. Concluding discussion in small groups about

measures and behavioural changes. Every driver

is asked to write down what he/she has decided

to change with regard to his/her own behaviour

as ofthefollowing day. This piece ofpaper can

then be kept as a reminder of this undertaking.
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This technique was modi ed and used by Swedish Tele-

com to improve its professional drivers traffic safety

and to reduce the company s accident-related costs. The

method was adopted by about 900 drivers and led to a

significant drop in their accident involvement compared

with a control group (Gregersen et al 1990, 1996).

Another example ofpositive experiences from group

discussions and individual decisions can be obtained

from another area of preventive health-care effort.

Arborelius and Bremberg (1990) showed, for instance,

that their method which they named It s your decision!

improved the health-related behaviour of teenage stu-

dents. Their method is based on group discussions in

combination with auto-diagnosis of a number of health

factors, leading to individual decisions on how to

achieve better health.
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4 A few ideas about how driver training

can be developed

4.1 The grth of driver instruction in Sweden

The history of driver training stretches back to the turn

of the century. This section offers a very briefhistory of

its development. Those who are interested are referred

to a more detailed review by Franke et al (1995).

In the very infancy ofthe car and motoring, there was

no formal requirement concerning permission or knowl-

edge. In 1906 it became required by law to possess a

driver s permit issued by a specially appointed inspec-

tor, but this permit was issued without any check of the

holder s knowledge.

1916 saw the enactment of the rst law covering

automobile traf c, with a set offormal rules which listed

vehicle familiarity and knowledge of certain regulations

as being of particular importance. These requirements

were further expanded in 1923 when legislation govern-

ing the use of motor vehicles stipulated that the driver

must be thoroughly familiar with the vehicle and should

be suitable as a driver. These requirements remained in

force during the second world war and were further de-

veloped in the 1944 Roads and Traf c Act and in a sub-

sequent study in 1948. Special emphasis was placed on

good driving skills but mention was also made ofthe

importance of experience, caution and the avoidance of

accidents. It also pointed out that the driver s lifestyle

characterises his or her behaviour behind the wheel. A

government bill from 1958 emphasised how important

it was to apply sound good sense and a healthy attitude.

Although mention was made several times of attitude,

understanding, good sense etc., it is always the actual

driving practice which is consideredmost important and

which is regulated in the course plans. This was also

repeated in the Car Driver Investigation from 1962

which stated that the foremost task of driver training is

to practice basic manoeuvring and control. At the same

time, however, mention was also made ofthe importance

of understanding the various traf c rules instead ofjust

knowing them offby heart. These statements also led to

integration of theory and practice, a better-developed

course plan and clearer educational goals. The 1962 act

also mentioned the senior-high school s potential in traf-

c education.

In 1968, the year after Sweden switched over to driv-

ing on the right, the Swedish Road Safety Of ce (TSV)

was formed. TSV took over prime responsibility for

driving-licence training.

During the 19703, the course plan underwent con-

stant development and it became more detailed and
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structured. 1975 saw the introduction of obligatory skid-

control training which would expand geographically as

new skid-pans were built. Today, virtually all of Sweden

is covered by this requirement. There was also a sugges-

tion that driving-schools be nationalised, one reason

being to maintain tighter control over the training pro-

vided and to reduce the con ict with their private pro t-

making interests, but this suggestion was rejected.

In 1981, a radical new proposal was put forward with

comprehensive demands for obligatory training and

more extensive testing, but this too was rejected.

In the early 19803, research had taken on a more

important role in discussions on the structure of driver-

training. This took the form, among other things, of an

investigation which VTI undertook together with the

Swedish Board of Education and Swedish Association

of Driving Schools (Spolander et a1 1984). A problem

analysis was carried out, with concentration on the ten-

dency of young drivers to over estimate their abilities

and their inadequate visual searching skills, and it

pointed out the need for driver training which placed

greater emphasis on risk-awareness and insight into

one s own limitations.

In the investigation entitled Novice car drivers

traf c-safety problems and measures (Englund 1987),

a suggestion was put forward for a system of 2-stage

education. Stage 1 was to consist of basic training which

would include obligatory skid-pan and night-time train-

ing, while stage 2 would last 2 years and consist of a

preliminary driver s licence with recurring skid-control

training. The obligatory training would, according to this

proposal, focus of risk-awareness and respect.

The Road Safety Office responded to the suggestions

by offering its support for the proposal on obligatory

night-time training and increased concentration on risk-

awareness. It also recommended an obligatory theory

course and agreed with Englund s suggestion of a pre-

liminary driver s licence linked to a second session of

skid-control training. It also recommended subjecting

private instructors to a knowledge examination and cer-

ti cation. Ofthese suggestions, the preliminary licence

became reality and in 1988, a new course plan was

adopted in which risk-awareness and respect received a

more prominent role through the sections entitled

Treacherous traf c situations and Man s limited abil-

ity . At the same time, a new theory test was developed

where more emphasis was placed on testing the student s

understanding of how regulations are to be applied in
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various traf c situations. This test, which consists to a

large extent of photographs of traffic situations to be

interpreted correctly, is still used today.

In the Driver s licence 2000 investigation of 1991,
the focus shifted to the role of the senior-high school in

traf c and driver training. Emphasis was placed on the

school s potential for widening the perspective to in-

clude environmental considerations and other societal

aspects of the transport system which are not normally

covered within driver education (SOU 1991 :39).

Since there was also a proposal on reduction of the

leamer driver minimum age limit to 16 years, the sen-

ior-high school s formal role in participating in this train-

ing could be enhanced.

The lowered age limit for learner-drivers was intro-

duced in 1993 at the same time as requirements were

imposed on the quality of the driving instructor, in the

form of a certi cate for private instructors.

This brings us up to date with today s Swedish driv-

ing instruction, a training programme which can begin

at the age of 16 and provide a full driver s licence at the

age of 18. Skid-control training is obligatory and the

learner is free to choose between learning to drive pri-

vately or through a driving-school. The senior-high

school has to some extent included road user education

or driving instruction in its curriculum even in pro-

grammes other than its motor-technology courses, but it

is still very much in the form of trial projects ofvarious

kinds.

4.2 General layout and organisation
of driver training

Our knowledge about causes and remedies is not entirely

comprehensive. It is apparent that the results of various

studies point in different directions. What we do know

is that experience acquisition is important and we know

too that there are a number offactors other than the abil-

ity to drive which have a major effect on safety. This

section offers a suggestion on how wecould convert

today s knowledge into a model for driver-training. It is

important to bear in mind, however, that all the ideas

presented here have not been tested or evaluated else-

where other than in the individual cases which were

mentioned in the previous section.

Many different instances are involved in a student s

driver-instruction. The student himself, various authori-

ties, the driving instructor, skid-pan instructor, parents

and perhaps also several elementary and senior-high

school teachers, at least in a future perspective. It is

important to utilise all these resources in such a way that,

with suitable content, at a suitable pace and with a suit-

able degree of dif culty, we gradually make it possible

for the student to become an aware and safe driver and

road user.
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In this context, the school could make a signi cant con-

tribution by applying a broad society and environmen-

tally-oriented view of man, his transport needs and mo-

bility requirements. The school can deal with our trans-

port needs and their positive and negative consequences

for our social interaction, our health, our environment,

our economy etc.

Through such a broader, society-oriented approach,

it will also be possible to deal with issues such as the

car s future role and signi cance. We will be able to

balance the car-friendly attitude which is so prevalent

today where the car and driving licence are regarded

as signs of adulthood, a symbol of freedom and a tool

of self-assertion with insight into the fact that the car

in the future must reduce its role in traf c and metamor

phose into a dedicated tool of transport, not a toy, a tool

to be used when no other reasonable alternatives remain.

This process is a task to be tackled by both the el-

ementary school and senior-high school. The special role

which the senior-high school has in this context was

identi ed in the Driver licence 2000 investigation

(SOU 1991 :39) which makes the following statement:

 

The senior-high school has several excellentpre-

conditions for o ering good road-usage education.

For wider road-usage competence ofwhich driv-

ing competence is a part the school o ers a much

moreperspective-rich educational environment than

the driving-school. Links can beforged with social

awareness, ecology and the environment, economy,

geography, subjects which can be used to enhance

an appreciation ofsociety is needfor transportation

and understand how the individual :9 transport hab-

its in uence the whole in terms of environment,

safety, transport needs, economy and development.

(SOU 1991:39)

   

With a well-developed integrated educational approach

which systematically tackles those problems which have

not traditionally been part of the driver-training pro-

gramme, the preconditions should be far better. Support

for this comes, for instance, from the ideas behind the

so-called graduated licensing programmes which in

many countries have brought about an accident-reduc-

tion effect among novice drivers. This is probably one

of the most viable avenues of development for driver-

training today.

The idea of graduated licensing in a well-developed

form should also include other aspects than those tradi-

tionally included in driver-training. Attention here fo-

cuses not just on structuring the old training programme

in various stages of increasing dif culty; it is also a

matter ofincluding various societal perspectives on driv-

ing and transportation in suitable portions and at suitable
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stages of the course, developing those educational ap

proaches which provide insight into one s own limita-

tions, understanding of the dangers of traf c, apprecia-

tion of the role played by social expectations and per-

sonal preconditions etc., while at the same time gradu-

ally building up suf cient experience behind the wheel

before taking over completely after completion of the

licensing.

If we regard training in such a perspective, we can

also see that it is not just a matter of training to pass a

driving test but rather a lifelong road-user educational

programme. This kind of training can help form and

develop young drivers attitudes and values.

Various efforts are needed in order to build up an

educational structure which systematically and effec-

tively covers all this. One possible route is well-devel-

oped, systematic cooperation between the student, driv-

ing-school, elementary school, senior-high school and

parents. With such an attitude, the result is quite natu-

rally educational models such as the graduated licens-

ing approach, where it is possible to alternate responsi-

bility, vary the content, increase the degree of difficulty

and achieve greater experience.

This kind of educational model requires intensive

development effort, and there is only limited interna-

tional application experience to use as reference. There

are positive experiences from graduated licensing, but

the evaluated systems are all ofa far simpler nature (see

section 3.4) and have not adopted this broad-based ap-

proach or involved as many areas of competence. The

development process is also a challenge bearing in mind

that it has hitherto not been possible to demonstrate any

dramatic effects of having structured education using

professional instructors.

Sweden has excellent preconditions for applying

such a process. We have accepted the need for training

which provides considerable experience, we have a sys-

tem in which the senior high school can be involved in

road-usage education, we have a well-established net-

work of driving-schools where the role ofthe instructors

too is under development.

A brief description of road-usage training on this basis

could be as follows:

1. In high school, considerable emphasis is placed on

training in which the student is encouraged to un-

derstand the social needs and consequences oftraf-

c, transportation and motoring, which includes

areas such as transport requirements, public health,

the environment and pollution, socio-economics,

social planning, living conditions and lifestyle is-

sues. This education is linked to existing subjects

in the curriculum.
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In senior-high school, this type of education is con-

tinued, but in further depth, supplemented and

gradually integrated with the theory lessons needed

to pass the driving test. Driving-school instructors

are also involved in this process.

Practical driving lessons are integrated with the

theory lessons, structured so that there is a gradu-

ally increasing level of difficulty. The system

should be structured so that it encourages consid-

erable driving practice aiming at more experience.

Training is provided both by driving school staff

and private instructors. The need to impose special

standards on private instructors should be investi-

gated in this context.

Driving practice begins with considerable empha-

sis being placed on getting the student to learn to

handle the car. In this stage, it will not be possible

to achieve a perfect result since this skill acquisi-

tion process takes time, but a vital foundation can

be laid here.

Driving practice on public roads should take the

student through interaction with other road-users so

that he/she develops an understanding for driving

in its own context and absorbs important traf c

regulations. The formal traf c regulations should

initially be regarded as a fairly rough framework

which provides an indication of how one should

drive. It is through interaction with other road-us-

ers that this framework is eshed out to create a

well-functioning whole. An interesting educational

method which should also be able to be applied is

driver-training in so-called problem-based instruc-

tion (PBI).

One main task of driving-school education should

be to instil a sense ofrisk-awareness and an insight

into the student s own and others limitations, how

one is in uenced by lifestyle, social norms and ex-

ternal factors, and how one chooses a driving style

which minimises the likelihood of becoming in-

volved in critical situations and accidents.

To this compulsory education is tied training for

special situations, for example slippery conditions

and night-driving. That part of the education pro-

gramme which contains training in techniques for

getting out of critical situations should also be sup-

plemented with hands-on experience which per-

suades the student that one cannot always rely on

applying these skills in all critical situations.

The driving-test s theoretical and practical sections

should be modi ed to reward a forward-thinking

driving style/attitude, one which concentrates on

risk-awareness. For instance, the tests should be able

to assess the driver s risk-awareness and insight into

his/her own limited ability as a novice driver.
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9. The driving test leads to a preliminary driver s per-

mit to which one can link requirements such as re-

curring training and/or special rules for driving.

10. After a certain period of time and after meeting all

the requirements stipulated for the preliminary driv-

er s permit, the holder is issued with a full li-
cence.

A structure ofthis sort creates the necessary foundations

for achieving the four main goals described at the start

ofchapter 3, namely basic skills, self-insight/risk-aware-

ness, experience, integration in mainstream traf c cul-

ture and the effect of values. In this way, it will also be

possible to process most of the problems which lie be-

hind accidents involving young and novice drivers.

That which is not achieved through education of this

sort is expertise in getting out of a critical situation. The

student will have learned certain basic skills and will

understand that he/she cannot rely on them in all situa-

tions. One should probably not aim beyond this in the

driver-training programme bearing in mind the side-ef-

fects discussed earlier. A true challenge for the future

will be to develop educational methods for teaching

advanced manoeuvring skills so that they are actually

used to create greater safety margins and not to satisfy

other individual needs.

4.3 Suggestions regarding insight-enhancing

practical exercises in driver training

In practical terms, these ideas on insight-enhancement

etc. must be translated into actual driver training. This

can be done in a number of different ways. In order to

render the above discussion a little easier to understand

and applicable in practice, this section will describe ex-

amples of practical driver-training applications. A more

detailed description is provided in Appendix 1. All the

examples are based on the problem analysis presented

earlier, which means that they are intended to supple-

ment the education which is normally conducted.

For all exercises, it is of considerable bene t if the

student s private instructor/ supervisor can be involved

too. The prime aim of the exercises is naturally to give

the student a range of insights needed for driving a car,

but for the safety of private driving practice, it is ex-

tremely important that the supervisor also appreciates

which limitations the student has, for example in search

skills and in the ability to do several things at one time,

the multiple task performance.

The examples described below come from different

sources. Some of them were developed in a project for

advanced training of young drivers, the so-called

PILOT Project (Nolén et al 1995). A few come from

a project dealing with changing the driver-training sys-

tem Integrated Driver Training (Gregersen 1993,

1994), and a few others come from a project for ad-
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vanced training of Swedish Telecom s drivers (Greger-

sen et al 1990, 1996). The remaining exercises come

from other sources. If possible, the text makes mention

of the origins of the exercises or a source in which they

have been described previously.

4.3.1 Overestimating one s own driving skills in

relation to the laws of nature

We previously noted that many young novice drivers

believe they are better drivers than they actually are. Part

ofthis so-called over-estimation problem is about driv-

ers who do not know enough about the laws of nature

and how they affect a car s progress. One obvious such

problem is that they underestimate the necessary stop-

ping distance. Professional driver instruction uses dif-

ferent methods to demonstrate different stopping dis-

tances on various road surfaces, at different speeds or

with different vehicles. Here are examples of four such

insight-enhancing exercises. The intention is to get the

student to realise that the laws of nature do not always

in uence a car s progress as one might expect.

Example 1: Stopping-distance meter

The student drives a car featuring special equipment

which marks the road surface to show his/her reaction

distance, braking distance and total stopping distance.

Purpose: To show that these distances are often longer

than one might believe.

Example 2: Assessment of stopping distance in low-

friction conditions

On the basis of the stopping distance achieved on a dry

road, the student is asked to assess the stopping distance

on a slippery road.

Purpose: To show that stopping distances on slippery

roads are often longer than one might believe.

Example 3 .' Distance to the car in front

The instructor shows the consequences of driving too

close to the car in front. With two cars following each

other but separated by parallel lanes, it is possible to il-

lustratejust how far the car behind will travel ifthe one

in front brakes.

Purpose: To provide rst-hand experience of what can

happen if the gap between two cars is too short.

Example 4: Distance to the car infront

The student driving behind a lorry or pick-up truck feels

the consequences of driving too close when a crate
falls of the truck in front.

Purpose: To provide rst-hand experience of what can

happen if the gap between two cars is too short.
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4.3.2 Overestimating one s own ability to
handle sudden critical situations

Another way of persuading students of the problem of

over-estimating one s ability is to place them in various

critical situations which they cannot handle. In order to

achieve full effect, one should try to achieve as realis-

tic a situation as possible and stimulate themost authen-

tic reactions possible from the students, but without in

any way exposing them to any real danger. One s degree

of creativity is the only limiting factor here in design-

ing such insight-enhancing exercises. This section pro-

vides a few examples ofexercises which have been used

in various driver-training courses. The purpose of the

exercises is to make the students aware that they cannot

always rely on their own ability to control the car in a

critical situation.

Example 5: Night-time driving and an obstacle suddenly

appears

The student is instructed to practise headlight beam-con-

trol but is suddenly surprised by an obstacle in the dark

area created beside the oncoming car.

Purpose: To demonstrate the dif culty of manoeuvring

out of the way of a suddenly appearing obstacle in the

dark.

Example 6: Suddenly emerging car

The student is driving along a road/lane when a full-size

in atable car is suddenly pushed into the road.

Purpose: To demonstrate the dif culty in dealing with

a suddenly appearing obstacle.

Example 7: Human dummy hidden behind a panel

The student is driving along a curved road in simulated

slippery conditions. Halfway into the curve, he suddenly

sees a full-size rubber man which can only be seen

once the car is very close.

Purpose: To demonstrate the dif culty in manoeuvring

the car on a slippery road in an emergency.

Example 8: Brake application-emergency avoidance

manoeuvre in a surprise situation

After a normal braking-emergency avoidance manoeu-

vre, this exercise is added. The student is only toldwhich

way to turn at the very last moment.

Purpose: To demonstrate how dif cult it is to execute

a braking-emergency avoidance manoeuvre when things

happen quickly and with short margins.

4.3.3 Over-estimating one s ability to survive
without safety equipment

We have previously also established that young drivers

are over-represented among those who do not use seat

belts. This is partly a re ection of a rebellious youth-

ful nature, of not wanting to be told what to do, but it

may also stem from over-estimation they feel that they
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are strong enough to hold tight in a crash. In this part of

the training programme, the goal is to get the drivers to

understand that this is not possible at normal speeds. The

purpose is to make the drivers aware of the need to use

a seat belt.

Example 9: Convincer

The student rides in a crash sledge (convincer) which

hits the wall at 7 km/h.

Purpose: To show the student the force levels achieved

at even this low speed.

Example 10: Crashed car .

The students examine and discuss a video lm of a car

with belted and un-belted dummies which is crashed in

a special crash laboratory. Afterwards the actual car it-

self is studied.

Purpose: To show the student the consequences ofan

accident with and without wearing seat belts.

Example 11 : Roll-over car

The student spins in the roll-over car and has to get out

from the upside-down position.

Purpose: To give the student a hands-on feeling of what

it s like to sit upside-down and to appreciate the bene t

of wearing a seat belt.

Example 12: To feel an arti cial head of authentic

weight andsize

The student gets to feel how heavy the human head ac-

tually is. This is illustrated with an arti cial head (adult

and/or child) of authentic size and weight.

Purpose: To give the student an understanding of the

forces which are activated in the event of a crash.

4.3.4 Lack of experience, high mental workload

As a novice driver, there is an awful lot to think about

on the road. Before behaviour can be made automatic

and be implemented without conscious decisions, this

mental burden may occasionally become too great. The

student can also be made aware of this too through his

own experiences and the consequences ofhis own be

haviour. The purpose of this section is to get the driver

to become aware of his problems when he has to make

a number ofdecisions almost simultaneously in compli-

cated traf c situations.

Example 13: Complicated traf c situation, insight into

mental overload

The student is put into a very complicated traf c situa-

tion where swift decisions are needed to get through in

one piece.

Purpose: To illustrate novice drivers insuf cient abil-

ity to deal with a complicated traf c situation.
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4.3.5 Lack of experience, limitations

in visual search

These exercise has been created to make the student

aware ofhis own shortcomings in visual searching skills.

Novice drivers have a less-developed searching pattern

than experienced drivers, one of the results of which is

that they do not discover everything of importance

around the car. This section provides an example of an

exercise in which the student enters a situation in which

he misses such important information.

Example 14: Discovering a wild animal by the roadside

The student drives on a rural road alongside which are

dummies of wild animals. The student has to count all

those he has seen.

Purpose: To show the student his limitations in visual

searching skills.

4.3.6 Insight into the significance of lifestyle,

personality and social background

Being young, belonging to speci c groups, maintaining

a particular lifestyle or personality - all this may mean

that one runs a higher risk than others ofbeing involved

in an accident. One starting-point for action may be to

try and change the individual s fundamental precondi-

tions by persuading him to change group identity or al-

ter his lifestyle. This is both dif cult to accomplish and

of dubious effect since traf c represents only a small

part of our lives. Another approach is to make the stu-

dent aware of the risks he is running through group or

lifestyle choice in these contexts too. The exercises are

thus used to make the students aware that personal and

social preconditions in uence the risk of getting in-

volved in road accidents.

Example 15: Auto-diagnosis, group discussions and

personal decisions

In groups of 6 to 8 persons, the students diagnose the

likelihood of being personally involved in an accident,

discuss this subject and are guided to a personal decision

on relevant action.

Purpose: To show the signi cance of lifestyle in acci-

dent involvement and to persuade the student to change

his behaviour behind the wheel.

Example 16: Analysis oftypical youth-related accidents

and inappropriate behaviour

Groups of 6 to 8 students discuss a selection of authen-

tic and typical accidents involving young drivers. Can

be supplemented with a discussion on inappropriate

behaviour using material from the police traf c-moni-

toring videos.

Purpose: To enhance knowledge about and understand-

ing of typical accident scenarios and inappropriate be-

haviour among young drivers.
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Example 1 7: Passenger in uence

The student has to perform a given driving task with and

then without friends as passengers in the car.

Purpose: To show how one 8 driving behaviour is in u-

enced when friends exert group pressure.

4.3.7 The significance of motives

The last group of examples deals with car drivers mo-

tives for driving, that is to say which needs one tries to

satisfy by driving. There is a link between the driver s

motive and his behaviour behind the wheel, which in

turn in uences accident involvement. Those who drive

for fun s sake drive more aggressively and faster than

others. They are also involved in more accidents on av-

erage than others. Here we can choose between two

strategies. Firstly, as in all the exercises so far we can

make the driver aware ofthe effect which motive has on

his driving style. Secondly, we can demonstrate the ad-

vantages of a number of motives which have the second-

ary bene t of improving safety.

Example 18: The signi cance ofdriving style on fuel

consumption and economy

Using a vacuum-meter, the student can see how differ-

ent driving styles have a direct effect on fuel consump-

tion.

Purpose: To persuade the student of the economic ben-

e ts of a gentle driving style.

Example 19: The art ofdriving gently andsmoothly with

the help ofwater-filled bowl

The student drives around a track with a water-filled

bowl attached to the car s bonnet. The bowl is used to

demonstrate the difference between a smooth and ajerky

driving pattern.

Purpose: To get the driver to drive smoothly.

Example 20: Accelerometer, a technique used to show

g forces in different driving styles

With the help of an accelerometer and a display unit, the

student can see how different driving styles produce dif-

ferences in g-force.

Purpose: To get the student to drive smoothly.
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5 Final comments

The purpose ofthis publication is to underline the com-

plexity surrounding the issue of why young drivers are

involved in so many accidents, and to point out afew

possible paths towards development of driver education

aimed at improving safety levels.

The problems described here deal with the actual

learning process itself, the individual s preconditions

and the social in uence and the way in which it affects

self estimation, risk perception, risk assessment, moti-

vation and driving behaviour.

At the same time as we can see that Sweden, in an

international comparison, offers well-developed driver-

training, we can also see that problem analysis and con-

tinued high accident involvement among young novice

drivers shows that there is considerable potential for

improved driver-training or traf c education.

In the historical perspective, driver-training was

originally regarded almost exclusively as a matter of

manoeuvring a vehicle. This tradition and this viewpoint

set the tone for a long period of time and it is only in

relatively recent years that research results and fresh

approaches to risk perception, insight into oneself etc.

have become a natural partof the discussion on how

driver-training should be changed. One severely limit-
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ing factor in Swedish driver-training has been the exist-

ing rule system whereby the practical potential for ac-

tually conveying this awareness and insight is very lim-

ited. Since most students try to get their licences as

quickly and cheaply as possible, it is likely that few of

them are willing to invest time and money on training

in which they learn about social perspectives of driving

and transportation, or how limited their abilities really

are, even though such information is vital to their role

as drivers and for their own safety. This unwillingness

is probably also in uenced by the fact that this social

expertise, this insight and self-awareness, are not given

high priority in the driving test.

What should be very clear thus far is that education

does play an extremely important role in the process of

improving safety among drivers, but that we are faced

with a need to change the educational system. With the

need to at the same time widen the educational pro-

gramme from driver-training to a road-user pro gramme,

we can see that fairly extensive changes need to be

made, both to the education offered as such and to the

attitude to just how important this traf c education ac-

tually is.
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Appendix 1:

V

Detailed descriptions of practical

RAPPORT 409A

exercises in risk-awareness

This appendix presents 20 examples of practical exer-

cises within various sub-areas ofrisk-awareness. A brief

presentation of the exercises was also given in section

4.2, where the exercises were grouped to gather together

those which focus on the same aspects of risk awareness.
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Example 1: Stopping-distance meter

The student drives a car featuring a special stopping-

distance meter. This equipment consists of a unit which

marks the road surface with a yellow dot, a camera ash

unit and a contact switch for connection to the brake

pedal. The rst yellow spot is marked on the road when

the instructor gives a signal (camera ash). The student

is instructed that this is the signal for him/her to stop the

car as quickly as possible. A second yellow spot is

marked on the road the instant the student touches the

brake pedal. When the car stops, the student can walk

back and see for himself/herself the reaction distance,

the braking distance and the total stopping distance.

These distances are often far longer than one might be-

lieve. Comparative tests can be carried out at various

Braking distance

 

((

speeds, with varying friction and with different cars,

tyres, load conditions, braking systems etc.

An additional stage in this test is to place a large

marker such as a traffic cone at the point at which the

car stopped and then reverse the car to the rst yellow

spot. From this point, the student can see the cone which

shows the total stopping distance. The instructor tapes

a thin line onto the windscreen at exactly the level at

which the cone can be seen. This line can then be used

in practice sessions to modify the driving style and al-

ter the distance to the vehicle in front. Everything ahead

of the car which is below this line is thus too close for

the driver to be able to stop in time. (Jim Lindkvist,

Bromma skid-pan).

Reaction distance

   

 

E
[:1 .

Colored spots on the road surface """

Figure 18 Reaction distance, braking distance and stopping distance measured with a stopping-distance meter

 

Figure 19 Cone (1), colour marking 'om the stopping-distance meter (2) and reference line

on the windscreen (3)
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Example 2: Assessment of stopping distance

in low-friction conditions

A test which is directed more speci cally at over-esti-

mation oflow friction can be carried out as follows. The

student is asked to drive at 40 km/h on a dry, high flic-

tion road and then brake as hard as possible at a given

point, for example at a pair of cones. He is asked to note

the stopping distance, which is normally about 10 12

metres. In the second stage, he is asked to estimate the

stopping distance on a slippery road. He is asked to place

a fairly large soft foam-rubber object directly in his line

ofapproach at the point where he believe he will come

to a stop. Finally, he is asked to drive asbefore to see if

he has under-estimated or over-estimated the necessary

distance. Many students believe that the stopping dis-

tance will be shorter than it actually turns out to be. As

a result, they drive into the obstacle which they placed

in the road themselves. This exercise can also be sup-

plemented by asking the student to place the obstacle in

the road for a higher-speed test. The purpose is to see the

effects ofhigh speed on braking distances. After the stu-

dent realises that he has failed in his assessments, the

exercise is terminated. The student should leave this

exercise with a degree ofuncertainty as to the limits of

his own ability (Integrated driver training).

The same type of training can be undertaken with other

comparisons than the road surface, such as with differ-

ent tyres and with/without load in the car.

   

 

   

L_-_.

     

Figure 20 Exercise to assess the stopping distance on

dry and slippery road surfaces

Example 3: Distance to the car in front

This exercise shows the likely consequences ofdriving

too close to the car in front. Two cars are used, and both

are driven by instructors. The students take it in turns to

be passengers and spectators.

The instructors drive one behind the other and vary

the distance between their cars. The speed should be

about 70 km/h. After a while, this distance shrinks so

that the students feel this is normal, although it is actu-

ally too small. The rearmost car moves into a parallel

lane. The rst carmakes an emergency stop and the sec-

ond fails to stop in time. The rearmost car will pass the

one in front before it nally comes to a stop. This se-

quence shows that if the rearmost car had stayed in the

same lane as the one in front, a collision would have

been unavoidable.

This exercise demonstrates to the student the value

of keeping well behind the car in front (PILOT).

    

 

      

Figure 21 Exercise to demonstrate the minimum gap between cars and the stopping distance
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Example 4: Distance to the car in front

This exercise is another way ofshowing the student the

risk of driving too close to the vehicle in front. Two ve-

hicles are used, a lorry or pickup truck with an open load

platform, and a car. Without being informed about the

purpose of the exercise, the student is told to drive be-

hind the truck and choose a suitable gap between the

two. When the instructor feels that the gap is too small,

he issues a signal which is inaudible to the student (for

example via a radio signal) to the truck driver who sheds

his load (a large soft, foam-rubber block) om the plat-

form. The situation should be chosen so that the student

drives into the load . Since the instructor has not given .
advance notice that the purpose of the exercise is to

maintain a suf cient distance between vehicles, he can

easily get the student to drive too close now and again,

for example by distracting the student with general con-

versation (Professional driver training VTI/Oman).

 

Figure 22 Exercisefor demonstration offollow-on distance and the dangers offalling loads

Example 5: Night-time driving and an obstacle suddenly appears

An instructor sits in a parked car and the student and

another instructor drive in another car. The instruction

is that the student is to practise headlight beam control.

The move takes place when the student passes the

parked car. The student drives along a pre-plarmed route

and after a while he returns to the same point, where-

upon the instruction is repeated. This time, a dummy (3

   
»- - »

cylindrical object of soft black foam) is placed in the

road in the dark section offset behind the parked car. The

student discovers the cylinder too late and drives into it.

The instructor immediately starts a discussion on the

problem and helps the student to draw the right conclu-

sions about his own abilities and about limitations,

speeds, preparedness etc. (Integrated driver training).

   
Figure 23 Exercise to demonstrate the di iculty in observing obstacles in the dark Warek and Sten I976)
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Example 6: Suddenly emerging car

In another example, an in atable car of realistic dimen

sions is used as a suddenly emerging obstacle. The stu-

dent is told to drive along a route at a given speed, for

example 70 km/h, without being toldwhat will happen.

At a point in time when the student is not prepared, the

in atable car is pulled suddenly out into the road and the

student drives into it. This accident experience is very

  
Figure 24 Exercise with suddenly emerging obstacle

(in atable car)

 

dramatic and can increase the student s awareness that

he cannot always rely on his skills when things happen

suddenly. As a supplementary stage, the student can ride

in a car with another student driver to experience this

scenario as a passenger. However, this must be done

after the student himselfhas undergone this exercise as

a driver (PILOD.

 

aging

  

Figure 25 Collision between the students car and an

in atable car (photo Sixten Nolén)

Example 7: Human figure hidden behind a panel

Norwegian skid-pan training has focused strongly on

this type of insight-enhancing exercise. The national

training plan gives several examples of this approach.

One of their examples is implemented on a curved track

where, on the inner circumference, a wall is built up

which obstructs vision. In the curve, foam-rubber gures

are positioned to act as suddenly emerging obstacles as

the student drives through the curve on a slippery sur-

face. The purpose of the exercise is to get the student to

understand that this is a situation which he cannot al-

ways expect to deal with adequately in real traf c. The

best he can do is to drive so that the situation does not

arise, i.e. by choosing a speed, vehicle position and level

ofpreparedness so that he has the best possible precon-

ditions for predicting what can be hidden behind a curve

with an obstructed View (Norwegian course plan).

Figure 26 Exercise with hidden view and sudden obsta-

cle on a slippery road (Norwegian Roads Directorate

I994)
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Example 8: Brake application-emergency

avoidance manoeuvre in a surprise situation

This exercise is used along with the normal braking-

emergency avoidance manoeuvre training. The purpose

of the normal training is to practise the technique of

handling the pedals and steering wheel, and sometimes

also to look in the right direction. In this supplementary

training, the purpose is to demonstrate how dif cult it

is to execute a braking-emergency avoidance manoeu-

vre when things happen quickly and without any prior

warning.

The exercise can be structured in a variety of ways,

both with more advanced technical aids and also with

manual effort on the part of the staff. Inmore advanced

setups, a photocell or other sensor can be installed at a

suitable distance in front of the obstacle which, when the

car passes, sends a signal to the obstacle itself, where one

oftwo lamps is lit via a random-choice generator to in-

dicate the direction in which the manoeuvre is to be

performed. The obstacle consists of a soft foam-rubber

block, preferably large so as to increase the realistic ef-

fect. Distance and speed are altered to ensure that the

student nishes with a failure. The instructor s job is to

make the student see that although he/she has learnt the

braking-emergency avoidance manoeuvre, these skills

cannot always be relied on. The student shall use his/her

new skills as an extra safety margin, and not in order to

drive faster or less attentively (VTI experiment on over-

estimation, Bromma skid-pan).

A far simpler system but with the same purpose is to

use plastic traffic cones or some other lightweight ob-

stacle such as a foam-rubber lled overall which can

easily be manually dragged across the track with the help

of a string tied to it. In the braking-emergency avoidance

manoeuvre with two alternative exit paths, the dragged

obstacle is used at the very last moment to block or
open the appropriate exit path (Jan Zetterlund, Drive

foryour Life course, 0msko'ldsvik).

 

Figure 27 Surprise element in the braking-emergency avoidance manoeuvre
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Example 9: Convincer

The crash sledge has long been used in many contexts

and in many countries to persuade people of the need to

use seat belts in fact this device is often referred to in

research circles as the convincer for its effectiveness
in this role. The student gets to ride in a crash sledge

which hits a wall at 7 km/h. The purpose is to show
the student the force levels achieved at even this low

speed (PILOT).

Figure 28 The convincer @hoto Sixten Nolén)

Example 10: Crashed car

The advantages of the seat belt can also be demonstrated

in a real-life collision. In this application, a car is crashed

at a speed of about 50 km/h on VTI s crash laboratory.

The dummy driver and a dummy passenger (a child
in the rear seat) do not use seat belts, while two other

passengers (a child in a rearward-facing child seat in
the front and an adult in the rear) wear seat belts. The

crash is video- lmed. The students get to see the hn

and discuss details from the crash sequence, what hap-

pened to those in the car etc. After the discussion the

students get to see the actual car used in the crash test.

They can for instance see the damage caused by the un-

belted passenger who was thrown through the wind-

screen.

Example 11: Roll-over car

The roll-over car is a useful tool in many contexts. The

purpose is to allow the student to feel what it is like to

roll over in a car which ends up on its side or upside-

down. An electric motor can turn the entire car upside-

down at a slow speed. Since the student sits in the car

with the seat belt on securely, he gets a hands-on feel-

ing ofwhat it s like to sit upside-down and gets to ap-

preciate the bene t ofwearing a seat belt so that he is

not thrown around inside with the risk ofbreaking one s

neck
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Figure 29 Students examining a crashed car

@hoto Sixten Nolén)

 

Figure 30 Roll over car @hoto Sixten Nolén)

VTI RAPPORT 409A



Example 12: To feel an artificial head of authentic weight and size

This is an excellent ller exercise which can be run

when the students are waiting for their turn behind the

wheel etc. They get to feel how heavy the human head

actually is. An adult head weighs about 4.5 kg, although

most people expect the head to weigh far less. The pur-

pose is to give the student an understanding of the forces

which are activated in the event of a crash, and to high-

light the importance ofusing the head restraint and seat

belt (PILOT).

The demonstration can be complemented with a dis-

cussion on whip-lash injuries.

.~:=« am We?
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Figure 31 Demonstration head of authentic size and

weight

Example 13: Complicated traffic situation, insight into
mental overload

This exercise is carried out on the skid-pan. The track

has a concealed area, for example behind the brow of a

hill or other obstruction. The detailed structure can be

varied to suit actual conditions. The following is one ex-

ample. The student is instructed to drive along the route

at normal highway speeds. As he nears the obstruction,

there are signs at the roadside warning of roadworks. On

the brow of the hill when he nally sees the concealed

area, he is confronted with a number of traf c cones and

two signs informing him about the direction of progress,

one normal and the other the exact opposite owing to

  

Mobile phone rings

the roadworks. Two in atable cars are parked along
the roadside. When the student reaches the brow of the

hill, his car s mobile phone also starts ringing.

The situation is extremely complicatedand most stu-

dents will become extremely confused or undergo some

form of blackout reaction, and drive on into the road-

signs, cars, other objects etc., losing complete control

over the car on the slippery road and spin around with-

out any chance ofregaining control (Coursefor 16-year-

olds at the Ytong track, Berg 1994). I

 

  

    
Concealed slippery road

with roadworks  

   Two inflatable cars

Figure 32 Exercise to demonstrate mental overload and its consequences
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Example 14: Discovering a wild animal by the roadside

This exercise is run on a medium-sized 2-km long for-

est road. Along the road there are 5 different dummies

of wild animals (deer, elk, hare, fox), placed fairly close

to the road and perfectly visible from the car. The stu-

dent does not get any advance notice about the presence

ofthe animals. He is asked to drive this route at normal

speed, approx. 70 km/h. After covering the route, the in-

structor asks the student how many animals he/she no-

ticed. A very common answer is none . The student is
then asked to drive the route once again at the same

speed and this time point out all the animals as they are

encountered. A normal result on this second run is 2 3

of 5. On the third run, the instructor points out all 5 dum-

mies. This exercise illustrates the student s undeveloped

visual searchpattern and can be used to make him aware

of this problem (Integrated driver training). I

 

Figure 33 Exercise to demonstrate poor visual search pattern and its consequences

Example 15: Auto-diagnosis, group discussions and personal decisions

Young drivers are gathered into groups of 6 to 8 persons.

They begin with a self-diagnostic test which covers such

things as age, sex, lifestyle, driving habits and person-

ality. By comparing their own results from the test with

a template , each driver can see if he/she belongs to a

low-risk or high-risk group. The template is structured

on the basis of knowhow about the link between acci-

dent risk and personality, social background, lifestyle

etc. In the second stage, there are group discussions

about why some people are high-risk drivers while oth-

ers are low-risk drivers. How are the components in the

diagnostic test related to the risk level? The students can

make use ofaccident statistics or special accident cases

which illustrate the importance of driving habits, life-

style etc. In the third stage, there is a discussion on what

the drivers themselves can do to minimise their own risk
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on the road. The discussion ends with each driver mak-

ing a personal decision on how he/she will change his/

her behaviour so as to avoid beinginvolved in accidents.

 

Figure 34 Youngsters discussing tra ic safety
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Example 16: Analysis of typical youth-related accidents and
inappropriate behaviour

The purpose of this exercise is to provide insight into

which type of accidents are over-represented among

young drivers. The method is discussions of a selection

of authentic and typical accidents. The scenarios are se-

lected so that they include accidents on icy roads, in the

dark, with friends in the car, on the way to or from a

party, while speeding, driving too close to the car in front

etc. Police accident-site reports provide both the general

descriptions which are made on the report form itself,

as well as a varying amount of other material which

normally belongs to an accident investigation, for exam-

ple press cuttings, material from preliminary hearings

etc.

This kind of accident analysis is carried out as a

group exercise in groups of 6 8 students. The material,

consisting for example of accident descriptions, press

cuttings and material from preliminary hearings, re

search literature, accident statistics etc., is made avail-

able to the group. The students are given the task 0fana-

Example 17: Passenger influence

The student is asked to sit a driving test on a special

track. Several exercises can be performed, for example

the sudden appearance ofan obstacle on a slippery sec-

tion. This route is driven with passengers in the car.

These may be parents or friends, depending on what is

to be demonstrated. The passengers may if relevant be

instructed in advance to in uence the student and ask

him to show the instructor how good he is behind the

wheel. This persuasion should come as the car is accel-

erating towards the object. The intention is that the

driver shouldbe in uenced and should drive so fast that

he fails with the emergency-avoidance manoeuvre.

After the rst run, the driver is informed about the pur-

pose of the exercise and is instructed to drive the route

once more, but at lower speed so he can handle the emer-

gency situation. The student gets the help ofthe instruc-

tor to draw the right conclusions about how easily one

can be in uenced by other people s demands and expec-
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lysing and discussing what happened and why. (Course

for 16 year-olds on the Ytong skidpan)

This can also be supplemented with a discussion on

inappropriate behaviour using material from authentic

police traffic-monitoring videos.

 

Figure 35 Example ofpolice video lm, abus overtak-

ing in theface ofoncoming tra ic (Lodesten I995)

tations, to appreciate how dangerous this can be. At the

same time, this is a good opportunity to teach passen-

gers about the problem ofsocial in uence (Berg 1994).

 

Figure 36 Friends in the car
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Example 18: The significance of driving style

on fuel consumption and economy

Many youngsters feel at rst hand the need to economise

with their limited funds. One way is to drive more

smoothly and sedately. It is relatively easy to demon-

strate this by allowing the student to drive a car equipped

with an econometer, an instrument which shows fuel

consumption.

In the simplest exercise, one can let the student test dif-

ferent driving styles tosee for himselfjust what effect

this has on fuel economy. In a somewhatmore advanced

version, it is possible to provide the student with feed-

back on his various driving styles by using an acceler-

ometer of the type described in Example 20. Figure 37 An econometerfor measuring tel consumption

  

  
Example 19: The art of driving gently and smoothly
with the help of a water-filled bowl

This exercise takes place on a driving track with a dry

road surface. The track should vary, with straights and

curves, and it should inspire variations in speed. A

graded water- lled bowl is tted to the bonnet ofthe car

being used. The bowl is lled with waterbefore the test

begins. The run takes place in several stages, with the

instructor rst driving around the track and showing that

it is possible to drive smoothly and maintain a normal

pace without spilling any water.

The student is then asked to drive around the track and p

spill as little water as possible. So as to prevent the stu- it . i p

dent from crawling around the track, a time limit is T " "g; '
imposed for completing the exercise. Several rounds

are driven, each should show a better result than the

previous one, i.e. more water shouldremain in the bowl

after each round. The exercise can nish with a compe-

tition, with the winner being the student with the most

water in the bowl (PILOT).

Figure 38 Water- lled bowlfor demonstration and

training ofsmooth driving style (photo Sixten Nolén)
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Example 20: Accelerometer, a technique used to show g-forces

in different driving styles

Another way ofdemonstrating the g-forces which arise

in forced driving is to use an accelerometer. In this ex-

ample, special American equipment is used, a G-ana-

lyst which consists oftwo units, a sensor and a display.
The display shows in various ways the g-forces which

affect the car during acceleration, braking and turning.

It is possible to choose a presentation form which

memorises the longitudinal forces and lateral forces and

accumulates them, thus tracing the student s driving

pro le. The more pointed and the larger the pattern re-

corded, the jerkier the driver s progress.

In this exercise, the accelerometer is used on a pre-

selected route. This route may contain di erent situa-

tions such as obstacles, curves, stops and starts. There

should also be a time limit within which the exercise

must be completed. This time limit should be so gener-

ous that it is not necessary to drive fast to get through

on time. Two alternative approaches can be used. One

is that the student is instructed to drive in two basically

different styles, one forced and with small margins, the

other gentle and smooth and with greater margins. The
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student then gets to examine the pro les produced. In

the second approach, the student is asked to drive with-

out rst being told the purpose of the exercise the rst

time. Only after completing the course using his/her

freely chosen driving style, is the student shown his/her

driving pro le withan explanation ofwhat it means. In

the second round, the student tries out the opposite driv-

ing style.

As with the water- lled bowl in example 19, this

exercise can be structured in the form of a competition

between several students, where they are required to get

through a course with the least possible spread in the

readout, within a given time limit.

This equipment can also be used to demonstrate fric-

tion levels on slippery roads. The accelerometer can read

off 'iction between the tyres and road surface. When the

car loses its grip with the road surface, the display shows

which g-force affected the car at the breakaway point.

This gure is the same as the friction coef cient. Ifit is

0.3, the tyres lose their grip at a g-force of 0.3.

 

Figure 39 G-analystfor measuring oflateral and bi-lateral g forces while driving a car

67




