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Abstract 

Driver error rather than rider error has been highlighted as a major factor in 
powered-two wheeler (PTW) accidents. However, little work on understanding 
and preventing these driver errors has taken place. Previous research which has 
addressed the issue of driver involvement has focused upon increasing the 
conspicuity of the PTW or rider and has tended to ignore issues associated with 
car driver behaviour. 

A framework is presented which facilitates an understanding of driver error in 
interactions with PTWs. The concepts of Technical Awareness and Social 
Awareness are used to describe conditions which may predispose drivers to 
errors when interacting with PTWs. An empirical examination of the framework 
is presented, examining the relationship between lack of Technical and/or Social 
Awareness and accident involvement. Relevant information was obtained from 
over 700 drivers involved in accidents with PTWs within 9 police divisions in 
England. This information was compared with responses to a random survey of 
over 1500 drivers sampled from the same area. 

The results indicate that some of the most important factors in PTW accidents 
may be accounted for by lack of driver Technical and Social Awareness. These 
findings have specific implications for the direction of future research and 
countermeasure development and indicate where previous accident reduction 
efforts have been lacking. In particular, current emphasis on rider performance 
and rider conspicuity should be supplemented with direct consideration of 
drivers. It is concluded that using training and education to increase the Technical 
and Social Awareness of drivers would be an area of high potential effectiveness. 
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1. Introduction and Overview of Report 

This report summarises an empirical investigation of car drivers involved in a road traffic 
accident with a powered two-wheeler (PTW). The investigation was conducted with the 
assistance of Bedfordshire, Lincolnshire, Northamptonshire and Thames Valley Police 
Forces and provides recommendations for future accident countermeasure development. 

The need for this work is described on the basis of the involvement and responsibility of 
other vehicle drivers in PTW accidents and the inadequacy of the predominzmt 
'conspicuity approach' to driver involvement. In order to extend an understanding of 
driver error beyond that of the visibility problem associated with PTWs a new framework 
is introduced and provisional support from previous research described. 

This new approach formed the basis of the study to be reported, in which levels of 
awareness for PTWs were examined within accident-involved and non-accident-involved 
drivers and its importance for accident avoidance assessed. The results are discussed on 
the basis of the proposed framework for driver error and the need for the systematic 
development, implementation and evaluation of a driver awareness campaign. 

2. PTW Accidents: The problem of other vehicle driver 
error 

Many statistical summaries of PTW accidents have revealed a large involvement of other 
vehicle drivers. Moreover, there is a predominant assignment of responsibility to the 
motorist involved in the encounter. Taking one of the most recent comprehensive 
examples from an investigation of accidents in the United States, Hurt ê  a/. (1981) found 
that in as few as 20% of cases only motorcyclists were involved. Three out of every four 
of the reported accidents involved a collision with another vehicle and the opposing 
motorist was judged to be at fault in 65% of the cases. In Britain, Whitaker (1980) and 
Minter (1984) have emphasised that rider injuries arise primarily through interaction with 
other trafHc. Also, from the evidence of Coroner's inquests Whittington (1981) 
concluded that the errors of other road users were the most significant individual cause of 
fatal PTW accidents. 

Despite conclusions of this nature there is a marked lack of research on driver error in 
relation to PTW accident causality and corresponding countermeasure development. This 
is because the majority of PTW safety work in which the involvement of the motorist is 
recognised has been carried out on the conspicuity of PTWs and their riders. In 
conspicuity research the role of the motorist is generally seen to be passive in nature; i.e., 
the motorist does not see the PTW prior to accident involvement and so the rider must 
become more conspicuous. As a result, safety work on the involvement of motorists has 
been directed away from the driver and towards the PTW and rider. Little attention has 
been given to the fact that driver ultimately caused the conflict situation and that this 
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driver was an active, decision-making pzuticipant. Furthermore, there is evidence that 
inappropriate driver behaviour can often occur after detection has actually taken place 
(e.g., Nagayama etal., 1980). Indeed, there is now growing realisation that the basic 
concept of motorcycle inconspicuity lacks empirical support (e.g., Olson, 1989). 

3. Understanding driver error in terms of lack of 
awareness 

Research is therefore required which considers rezisons in addition to one of lack of 
visibility for driver involvement in accidents with PTWs. Given this requirement, 
previous interpretations of driver error which appear in the PTW safety literature were 
integrated with current knowledge of decision making and driver behaviour. This 
provided a theoretical framework with which to examine driver decision making about, 
and interaction with, PTWs in the traffic stream and the development of effective 
countermeasures (Brooks, 1988a). 

This framework consists of two concepts. One is the concept of Technical Awareness. 
This relates to motorists' knowledge of PTWs and their operating characteristics, 
motorists' knowledge of the complexities involved with riding a PTW, and motorists' 
appreciation of the vulnerability of motorcyclists - particularly in certain road and traffic 
conditions. Much of the background to this concept has come from previous authors 
who advocated increased attention to the issues of driver awareness and the 'complexities 
ofmotorcycling'(e.g., Johnson, 1969; Nagayama, 1984). 

The second concept is that of Social Awareness. This relates to the need for motorists to 
have appropriate beliefs and values, positive attitudes towards PTWs and to take 
adequate cognisance of PTWs in traffic. It therefore addresses motivational qualities, 
such as the active thought about the existence of PTWs in the traffic steam and certain 
problems in the interpersonal relations between motorcyclists and other road users on and 
off the road. Once again, several interpretations of accident causality which conform to 
this concept are available in the PTW safety literature (e.g. Reiss and Haley, 1968; 
Buchanan etal., 1982). 

As a result of this framework it can be argued that certain motorists are lacking in 
Technical and/or Social Awareness and that this lack of awareness predisposes a driver to 
a greater likelihood of error when interacting with PTWs in the traffic stream. This lack 
of awareness can contribute to the failure to detect a PTW and can also contribute to 
inappropriate behaviour once detection hzis taken place. 

3.1. Provisional empirical support 

To initially explore the suitability of this approach an examination of motorcyclists' 
opinions on the causes and prevention of PTW accidents was conducted. Riders were 
surveyed on the street and via two British motorcycling magazines (fl = 1,823). The 
sampling technique enabled obtaining the opinions of a large proportion of experienced 
motorcyclists who also had car driving experience (Brooks, 1988b). On average 98% of 
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the respondents were in favour of the improvement of driver awareness of PTWs and 
their riders. Along with rider training, the motorcyclists surveyed considered the 
improvement of driver awareness to have the greatest chance of preventing accidents. 
This was in comparison with other possible countermeasures which were listed in the 
questionnaire. Furthermore, the awareness of drivers was considered to be lacking in 
two main ways: (a) a lack of knowledge of the complexities ofmotorcycling and rider 
vulnerability and (b) a lack of respect for motorcyclists. It was therefore found that these 
interpretations of driver culpability could be encompassed, respectively, within the 
concepts of lack of Technical Awareness and lack of Social Awareness. 

In another study a survey of motorists was conducted in order to determine whether 
some car drivers would indeed be found to be lacking in some aspects of Technical £md 
Social Awareness. The major finding of the survey (n = 219) was that motorists who 
had never ridden a PTW and who did not know anyone who was a motorcyclist tended 
to have less basic PTW knowledge and less favourable, more stereotyped opinions of 
motorcycling. This was in comparison with motorists who had over 18 months of either 
past or current PTW operating experience. It was concluded that the various 
discriminations which could be made between motorists with or without PTW operating 
experience were consistent with proposed zispects of Technical and Social Awareness 
(Brooks & Guppy, 1990). 

The need for further empirical information 

In view of these results a major requirement became knowing whether Technical 
Awareness zmd/̂ or Social Awareness is related to actual driver performance and, if so, 
whether the relationship is important enough to justify countermeasure development in 
this area. Acquiring this knowledge thus formed the primary objective of the study 
reported below. Before describing this study, however, it is necessary to consider how 
'driver performance' and 'Technical Awareness and Social Awareness' can be meïisured. 

/. Criterion measures of driver performance 

The merits of various possible criterion measures of driver performance have frequently 
been addressed in relation to research on driver and rider training due to the variety of 
methods which have been used in order to assess effectiveness. For example, Strang et 
al. (1982) have classified the methods according to whether they measure the short-term, 
medium term or long-term effects of training. Whilst both short-term and medium-term 
effects can be assessed by tests of knowledge, driver attitudes and driving skill, long-
term effects can be determined by the "ultmiate criteria" of accident and violation rates. 
However, only accident involvement with a PTW was considered to be a suitable 
criterion measure in a study specifically related to driving performance in the vicinity of a 
PTW. This therefore imposed the specific requirement of obtaining information from 
motorists who had been involved in an accident with a PTW. 
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3.2.2. Motorcycling experience as a contributor to Technical Awareness 
and Social Awareness 

In order to obtain information on motorists' level of Technical Awareness and Social 
Awareness a seven-group breakdown of the motoring population was derived for 
expressing the range of motorcycling experience that exists in any population. The 
groups are summarised in Figure 1. It can be seen, for example, that motorists who have 
never ridden a PTW and who do not have a close acquaintance who is a motorcyclist can 
be assumed to be lacking in both Technical Awareness and Social Awareness. These 
motorists have been called Group 1 motorists. At the other extreme, motorists who also 
currently operate a PTW (and who have done so for over 18 months) can be expected to 
have full Technical Awareness and Social Awareness (and are depicted here as Group 7). 
Group 2 motorists would be likely to have some Social Awareness because they have a 
close acquaintance who is a motorcyclist; whereas the additional pillion experience of 
Group 3 could also contribute to a certain level of Technical Awareness. Like Group 7, 
Group 5 motorists would be likely to have both Technical Awareness and Social 
Awareness, although a distinction can be made here on the basis of past and current PTW 
usage. For ex£unple, one might expect a possible degradation of awareness as the 
number of years since PTW operation increase. 

car 
drivers 

pillion experience 

rider acquaintance 

pillion experience 

rider acquaintance 

pillion experience 

rider acquaintance 

X 
x| 
xl 
J{ 
p[ 
v l 

SA G R O U P 

past PTW operator 
< 

cunent PTW operate: K 

<18mths 

>18mths 

<18mths 

>18mths 

1 

^ • H 

Figure 1: Mutually exclusive and exhaustive categories ofmotorcycling experience as 
predictors of levels of Technical Awareness (TA) and Socieil Awareness (SA) 

4 



4. Study Objectives 

As introduced above, the primary study objective was to test for a possible relationship 
between driver involvement in PTW accidents and a lack of the experience which is 
thought to give rise to Technical Awareness and Social Awareness. 

A second objective was to assess the individual importance of Technical Awareness and 
Social Awareness on driver performance. This was to be eissessed by means of 
comparisons between the groups of motorists having varying types and amounts of 
motorcycling experience. For example, Group 2 motorists were assumed to have Social 
Awareness only, whereas Group 3 motorists were assumed to have a certain level of 
Social Awareness and Technical Awareness. Therefore, the extent to which Group 2 and 
Group 3 motorists are involved in accidents with PTWs should only be equal if Technical 
Awareness has no additional beneficial influence over Social Awareness. 

A third objective was to assess the influence of both past and current PTW operating 
experience. For example, it was anticipated that a strong relationship between PTW 
operating experience and non-accident-involvement would be found for past as well as 
current PTW users. However, should this only be the case for current PTW operators, 
then the long-term effectiveness of educational and training materials designed to impart 
Technical Awareness and/or Social Awareness would be seen to be extremely limited. 

5. Procedure and Sampling Techniques 

Data collection consisted of surveys of accident-involved and randomly selected 
motorists. The procedure and sampling technique used for both populations of motorist 
differed in a number of aspects and are therefore reported separately. 

5.1. Surveying the Accident-Involved Motorists 

Surveying a population of accident-involved motorists was achieved through the 
assistance of four Police Forces: Bedfordshire Police, Lincolnshire Police, 
Northamptonshire Police and Thames Valley Police. Three separate sampling techniques 
were employed due to differences in the tutture of assistance which each Police Force 
was able to provide. The assistance provided by Bedfordshire Police and Thames Valley 
Police was identical and therefore enabled a joint survey procedure. On the other hand, 
two separate procedures were adopted in conjunction with Northamptonshire Police and 
Lincolnshire Police. In total, therefore, three different surveys of accident-involved 
motorists were performed and are described separately below. The essential difference 
between the three approaches was the manner in which contact was made with the 
motorists so that the necessary information could be collected. 
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5.1.1. Accidents Reported to Bedfordshire and Thames Valley Police 

The names and addresses of accident-involved motorists were obtained from records of 
injury accidents involving a car and a PTW for the three year period 1 January 1982 to 31 
December 1984. From information available in the records, motorists were only selected 
if they were assessed to be solely or primarily at fault, or if the behaviour of the motorist 
failed to reduce the risk of accident (see Section 5.1.5). Due to the centralised nature of 
the records kept by Bedfordshire Police, all accidents in each of the three police divisions 
comprising the Force (Bedford, Dunstable and Luton) could be easily accessed at Police 
Headquarters. However, the detailed records produced by Thames Valley Police were 
not centralised and so just one police division (Milton Keynes) was selected for the 
study. 

A self-completion questionnaire (Appendix 3) was sent to the motorists with a covering 
letter from either the Chief Constable of Bedfordshire Police (Appendix 1) or the Chief 
Superintendent of Milton Keynes Division of Thames Valley Police (Appendix 2) . The 
envelope which wjis enclosed for returning the questionnaire weis addressed direct to 
Cranfield. A week after the mail-out of this package, all of the motorists were sent a 
brief letter from the Police (Appendix 4). This letter served as a reminder for those 
motorists who had not yet responded to the survey. All of the motorists were sent a copy 
because of the anonymity of the survey and the inability to identify which persons had 
returned their questionnaire. 

This procedure will be termed the Bedfordshir&Thames Valley survey (or Beds^V 
surve^ in the remainder of this report. 

5.1.2. Accidents Reported to Lincolnshire Police 

For the six month period 1 July 1985 to 31 December 1985, Police Officers who were 
investigating a road traffic accident involving a PTW and a three or four-wheeled vehicle 
conducted a short interview which was additional to their routine enquiry. This interview 
consisted of zidministering a structured questionnaire (Appendix 5) carried with the 
normal accident booklet. 

This procedure will be termed the Lincolnshire survey (or Lines survey) in the remainder 
of this report. 

5.1.3. Accidents Reported to Northamptonshire Police 

Northamptonshire Police sent a self-completion questionnaire (Appendix 7) to any 
motorist reported as being involved in a road traffic accident with a PTW during the 12 
month period 1 April 1985 to 31 March 1986. The questionnaire was posted to the 
motorist about one month after the actual incident. The questionnaire was accompanied 
by an explanatory letter from the Chief Constable (Appendix 6) and an addressed 
envelope for retuming the completed form direct to Cranfield. 
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This procedure will be termed the Northamptonshire survey (or Northants survey) in the 
remainder of this report. 

4. Assessment of the Culpability of the Accldent-lnvolved Motorists 

An important advantage of the Beds/TV and Lines surveys was that information on the 
culpability of each accident-involved motorist was available. The same basic criteria for 
making these judgements were incorporated in both surveys (Brooks, 1988a). However, 
an important distinction must be made between the nature of the assessment performed in 
the two surveys. This is because in the Bed&TV survey the assessment of culpability 
was part of the szunpling process itself; i.e., drivers were only selected for receipt of a 
questionnmre if they were judged to have made an error in their driving which 
contributed to their accident involvement. 

On the other hand, no prior judgement on, or selection of, the accident involved 
motorists was made in the Lines survey. As was the case in the Northants survey, any 
motorist involved in a road traffic accident with a PTW during the survey period was a 
potential respondent. However, from information provided by the reporting Police 
Officer in the Lines survey, a judgement could be mztde on the relative responsibility of 
both rider and driver involved in the encounter. Therefore, a similar classification of 
culpability as used in the Beds^TV survey could be introduced to enable further 
e?q)loration of the data. 

The derivation of a classification of culpability was made on the basis of information 
obtained on accidents reported to Bedfordshire and Thames Valley Police. All motorists 
were assigned to one of the categories of culpability as shown in Table 1. 

Category I 

Category n 

Category III 

Category IV 

Category V 

Both motorist and motorcyclist 
contributed to the conflict situation. 
No rider error. The motorist was solely 
responsible for creating the conflict 
situation. 
No rider error, but culpable driver 
behaviour was not of present relevance. 
No driving error made by the motorist 
(either responsibility of rider or road 
surface). 
No decision regarding culpability could 
be made due to insufficient information. 

Table 1: Five categories of decision regarding culpability for accident causation 
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5.2. Surveying the Non-Accident-lnvolved Motorists 

The aim of this survey was to obtain a control sample of motorists for which it was also 
possible to define a sample of non-accident-involved motorists. The sampling technique 
and procedure employed is oudined below. 

6.2.1. Sampling Technique 

A random sample of motorists was required in order to estimate the non-accident-
involved population and to generate a control sample of motorists. By collecting 
information on the accident history of each driver in the control sample, accident-
involved motorists could be omitted in order to obtain a sample of non-accident-involved 
motorists. 

The most efficient sampling frame was the records of vehicle registrations held at the 
Department of Transport Driver and Vehicle Licensing Centre' (DVLC). Two-thousand 
car owners were sampled on an equal-interval basis from these records in October 1985. 
Restrictions were applied to the sampling as shown in Table 2 in order to maximise their 
applicability. For example, in order to increase consistency with the sampling of 
accident-involved motorists drivers were sampled from the four counties of 
Bedfordshire, Buckinghamshire, Lincolnshire and Northamptonshire. From the known 
addresses of accident-involved motorists selected from the records kept by Bedfordshire 
Police it was found that 81% of the motorists having an accident in Bedfordshire actually 
resided in this county. Buckinghamshire was selected as being the major county 
represented by Milton Keynes division of Thames Valley Police. Indeed, of the 
motorists having £m accident in Milton Kejoies division, 78% lived in Buckinghamshire. 

• The information was sampled from the DVLC vehicle record (rather than the record 
of the holders of driving licences) 

• Only records with the current keeper details were included (to sample currently 
licensed vehicles) 

• Only currently licensed private and light-goods vehicles were included (i.e., not 
PTWs, Heavy Goods Vehicles, Public Service Vehicles, etc). 

• Records were excluded if the vehicle had been scrapped or exported (although stolen 
or seriously damaged vehicles were included) 

• Records showing commercial or government ownership of the vehicle were excluded 
• Only records for persons living in the counties of Bedfordshire, Buckinghamshire, 

Lincolnshire and Northamptonshire were included 

Table 2: Sampling restrictions applied to the DVLC sampling frame 

'Now the Driver and Vehicle Licensing Authority (DVLA) 
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5.2.2. Procedure 

A postal survey was necessary in order to obtain information for a sample of 2,000 
motorists and had the additional advantage of maintaining compatibility with the postal 
surveys of accident-involved motorists. However, for this survey the package 
containing the questionnaire (Appendix 9), covering letter (Appendix 8) and return 
envelope came from Cranfield rather than from the police. 

A maximum of two follow-ups were used for non-respondents. The first simply 
consisted of a short letter (Appendix 10) whilst the second consisted of another short 
letter (Appendix 11) together with the original covering letter, a second copy of the 
questionnaire and another return envelope. 

This procedure will be termed the DVLC survey in the remainder of this report. 

6. The Questionnaires 

As cem be seen in the appendices, the postal questionnaires used in the Northants, 
BedsTV and DVLC surveys were very similar. Each asked for essentially the same 
information, with occasional differences in wording and item order to best suit the 
particular selection of motorists involved. In each questionnaire and the Lines survey 
interview schedule information was obtained on three main aspects: 

• Basic demographic details of the respondent 

• The respondent's motorcycling experience 

• The respondent's driving experience (e.g., the motorist's exposure to risk of 
accident). 

7. Sample Sizes 

7.1. Bedfordshire/Thames Valley Survey 

The use of injury accidents which had been reported in four police divisions over a three 
year period produced a potential sample size of 661 motorists. This was the number of 
motorists who could be assigned to either Category I or Category n of responsibility. Of 
this potential sample, 96 of the motorists were not sent a questionnaire because, for 
example, the accident led to the death of the motorcyclist or the motorist failed to stop at 
the scene. The total number of potential respondents to the Bedfordshire/Thames Valley 
survey was therefore 565. Usable data for a total of 285 accident-involved motorists was 
obtained. On allowing for known non-receipt of the questionnaire in 26 cases, the 
overall response level was 53%. 
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7.2. Lincolnshire survey 

Over the 6 month period Lincolnshire Police forwarded 139 completed questionnaires to 
Cranfield. Only seven of these questionnaires were unusable (due to the officer 
interviewing the rider involved in the accident rather than the driver). Total sample size 
was therefore 132. 

7.3. Northamptonshire survey 

Over the 12 month period Northamptonshire Police despatched a total of 553 
questionnaires. Of these, 300 were returned by the recipient and only 12 were non-
usable retums. Hence, the response level for usable retums was 52%, giving a sample 
size of 288. 

7.4. DVLC Survey 

For each of the four coimties of interest 500 car owners were selected at random from 
DVLC records. Usable survey retums were obtained for 1,564 of these owners. Thirty 
of the 61 non-answered retums could be distinguished as known non-receipt of the 
questionnaire rather than non-response to the survey. Correcting for this, the response 
level to the DVLC survey was 79%. 

These 1,564 respondents thus represented the control population of car owners. 
However, 100 (6%) of the respondents reported having been involved as the driver in a 
road traffic accident with a PTW. Therefore the sample size for the non-accident-
involved population was 1,464. 

7.5. Checking for Sample Bias 

Statistical comparisons of known sample attributes revealed that considerable confidence 
could be placed in the representativeness of the respondents to the Bed&'TV survey. In 
addition, relatively few discrepzmcies also existed between the Northants, Lines emd 
Bed^TV samples of accident-involved motorists. This offered further confidence as to 
the suitability of the response which was obtained. 

The DVLC respondents were found to be suitably representative of the car owners 
sampled from licensing records. This representivity also existed at the national level on 
the basis of comparisons with national figures on driver sex and vehicle engine capacity. 
Although a possible sampling or response bias was identified with respect to the age of 
the respondents, a lack of suitable national data prevented firmer conclusions to be drawn 
on this issue. 
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8. Results 

8.1. Analysis technique 

With the data available many ways of exploring the study postulates were possible. An 
initial analysis is reported below in which the three different samples of accident-involved 
motorists were treated as different data sets. Each of these data sets were combined with 
the relevant non-accident-involved sample on the basis of county of residence. For each 
data set standard multiple regression analyses (MRAs) were performed for Group 1 
motorists pooled with each of the other groups (i.e.. Group 1 + Group 2, Group 1 + 
Group 3, etc.). 

The standard MRAs were performed between the dependent variable of accident-
involvement/non-accident-involvement (ACC) and the independent variables of 
motorcycling experience (GROUP), AGE, SEX, frequency of driving (FREQ), miles 
driven in a typical week (MILES), type of area in which driving predominated (AREA), 
and engine capacity of the vehicle driven (CC). Depending on the results of each 
standard MRA, a subset of these independent variables were sometimes also analysed by 
means of hierarchical MRA. 

8.2. Summary of results 

Statistical summaries of the results of the standard and hierarchical MRAs conducted are 
presented in Appendix 12 and 13. 

8.2.1. The Northants and Beds/TV data sets 

Only two variables were found to reliably contribute to the prediction of accident 
involvement in the Northants data set. These were sex of motorist and number of miles 
driven in a typical week (MILES). The proportion of variation in the dependent variable 
(ACC) which could be explained by the regression model averaged only 5% in the 
hierarchical analyses with SEX and MILES entered, and only 11% in the standard 
analyses with all independent variables simultaneously entered into the equation. 

For the Beds'TV data set, only the type of area in which driving predominated (AREA) 
contributed significantly to the prediction of accident involvement. When only Category 
I motorists were considered the frequency of car driving (FREQ) was found to also 
contribute to a significant increment in R^ in some of the group comparisons. However, 
as in the case of the Northants data set, the proportion of explained variance was low. 
Taken as an average for the five group comparisons, R2 for the standard MRAs was 
0.03 for the Category II motorists and 0.09 for the Category I motorists. These 
proportions increased to 0.05 and 0.14, respectively, for the hierarchical MRAs. 

11 



Hence, no relationship between motorcycling experience (GROUP) and accident-
involvement (ACC) was found for the Northants data set, and only slight and unreliable 
indications of a relationship between motorcycling experience and accident involvement 
were found for the Bed&TV data set. 

8.2.2. The Lines data set 

In contrast to the results of the Northants and BedsTV data sets, a predictive relationship 
between motorcycling experience and accident involvement was found with the Lines 
data. Furthermore, on average as much as 19% of the variation in accident involvement 
could be explained by the regression solutions of the standard MRAs performed for the 
Category n motorists. AREA was also found to contribute significantly to the prediction 
of accident involvement in some of the comparisons. However, subsequent hierarchical 
analyses confirmed that motorcycling experience added significandy to the prediction of 
accident involvement even after AREA (and other exposure and demographic variables) 
was held statistically constant. 

The predictive relationship between motorcycling experience and accident involvement 
also existed when Category I and Category II motorists were pooled. Indeed, average 
R 2 for the group comparisons increased to 0.22 for the hierarchical analyses. These 
analyses revealed significant increases in R^ when motorcycling experience was added to 
each regression solution after controlling for variables such as age, sex, frequency of 
driving, number of miles driven and area of driving. 

9. Discussion 

The analysis of the Lines data set has shown that motorists' motorcycling experience was 
the most important individual contributor to the prediction of accident involvement for the 
majority of the group compeirisons made. Even after controlling for certain demographic 
and exposure variables the addition ofmotorcycling experience to the regression solution 
resulted in a significant increment in R^, with up to 25% of the variation in accident 
involvement explained by a regression model. Such results therefore support the 
proposed framework for understanding driver error in PTW accidents and have various 
implications for continued research in this area and countermeasure development. 

However, before these implications are discussed it is necessary to reconcile the results 
for the Lines data set with the results of the Northants and Bed&TV data sets. This is 
because no predictive relationship between motorcycling experience and accident 
involvement was found for the Northants data and, at best, only a low level of 
relationship was indicated in the Bed&TV data. It will be seen below that an 
understamding of this discrepancy is readily available eind actually strengthens the 
confidence which one can place in the results. 
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Methodological issues 

One of three major sources of bias could have existed in the present study if failure to 
identify a real relationship between motorcycling experience and accident involvement 
took place with the Northants and BedvTV data sets: 

(i) the proportion of accident-involved motorists with motorcycling experience was 
overestimated in the Northants and BedVTV surveys; 

(ii) the proportion of non-accident-involved motorists with motorcycling experience was 
imderestimated in the DVLC survey; 

(iii) some combination of (i) and (ii). 

It is unlikely that bias (ii) could have occurred, since information on non-accident-
involved motorists in the Northants, Bed&TV and Lines data sets was obtained from the 
same (DVLC) survey. Rather, any differences in survey methodology between the three 
data sets only occurred for the Jiccident-involved motorists. Therefore, to explain the 
discrepant results bias (i) should have occurred in the Northants and Beds/TV surveys 
but not in the Lines survey. Indeed, a particular caveat of the Northants and Bed&TV 
survey were that they were postal surveys in which response bias could have occurred. 
It is generally accepted that it is the people most interested in a given questionnaire who 
will be most likely to respond (e.g., Blumberg etal., 1974) and the current 
questionnaires contained a high proportion of items on motorcycling. Thus, any bias 
was more likely to lead to an overrepresentation of motorists with motorcycling 
experience. 

In addition to the survey methodologies employed, the actual sampling techniques also 
differed between the three surveys of accident-involved motorists and were open to 
different systematic errors. In the Lines survey all accident-involved motorists were 
included, but information provided by the interviewers enabled inclusion of only 
Category I and Category II motorists in the zinalyses. The retrospective nature of the 
BedsTV survey enabled the sampling of only Category I and Category II motorists from 
the very start. However, the Northants survey invited response from any motorist 
involved in an accident with a PTW, regardless of their level of responsibility for the 
incident. Furthermore, unlike the Lines survey, no decision could be made as to whether 
the respondent belonged to Category I, Category II or a category irrelevant to the present 
study. Indeed, motorists who were not responsible for the accident may have felt less 
threatened by the postal survey jmd therefore more willing to complete the questionnaire. 
Since these motorists would not have committed a driving error, no relationship between 
the level of their motorcycling experience and their involvement in an accident with a 
PTW would be expected. 

Thus, considering these differences in the survey methodology and sampling techniques, 
the Northants survey was the least likely to obtain a true representation of the 
motorcycling experience of culpable motorists in PTW accidents. For the Lines survey 
there was no reason to expect any bias, whereas the Bed&TV survey was likely to suffer 
bias in response although no bias in the sampling technique. Indeed, the results of the 
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main analyses do support this view. Whereas no relationship between motorcycling 
experience and accident involvement was identified by the Northants data set, the 
contribution ofmotorcycling experience to the prediction of accident involvement was 
indicated in some of the analyses of the Bed&TV data set and definite predictive 
eissociation was found for the Lines data set. 

The role of Technical Awareness and Social Awareness in error-
free driving 

Given the support offered for a predictive relationship between lack ofmotorcycling 
experience and accident involvement with a PTW, an examination of the Lines data set in 
terms of the group breakdown of the motoring population provides particularly 
interesting and important information. For example, the only comparison in which 
motorcycling experience was not indicated to be an important contributor to the prediction 
of accident involvement was Group 1 + Group 2. Hence, this analysis considered 
motorists who differed only with respect to having a close acquaintance who was a 
motorcyclist (i.e., neither Group 1 nor Group 2 motorists had PTW riding experience). 
The indication from this result, therefore, is that having Social Awareness does not 
reliably reduce a motorist's chances of accident-involvement with a PTW when this 
motorist does not also have Technical Awareness. 

The group comparisons which did yield motorcycling experience as a significant 
contributor to the prediction of accident involvement have particularly favourable 
implications for the potential effectiveness of a driver awareness programme. It was 
found, for instance, that even motorists with only pillion experience and motorists with 
less than 18 months operating experience were less likely to be involved as culpable 
motorists in an accident with a PTW. This indicates that pillion experience or less than 
18 months riding experience is sufficient to impart Technical Awareness and reduce the 
likelihood of driver error. It would therefore appear that Technical Awareness can be 
gained somewhat easier than might otherwise have been expected. 

The findings also indicate that Technical Awareness, once gained, can continue to 
contribute to accident-free driving on a long-term basis. This conclusion can be drawn 
from the finding that it was not just current motorcycling experience (Group 7) but also 
past motorcycling experience (Group 4 & Group 5) which contributed to the prediction 
of accident involvement. Furthermore, of the Group 5 motorists in the Lines data set, 
63% had last operated a PTW over 10 years ago. Only 4% had operated a PTW within a 
year of the survey, 11% had last operated a PTW 1 to 2 years prior to the survey, and for 
22% it had been 3 to 10 years. Hence, for the majority of Group 5 it had been many 
years since they had been a motorcyclist. 

Another interesting result was that the relationship between lack ofmotorcycling 
experience and accident-involvement was maintained and sometimes actually increased 
when Category II motorists were pooled with Category I motorists. The importance of 
this finding is that the beneficial influence ofmotorcycling experience on driver 
performance was wimessed for zm even larger proportion of accident types than just 
those where the motorist was solely responsible for accident causation. The results 
indicate that motorists with PTW riding experience are not only less likely to cause an 
accident with a PTW, but are also less likely to allow a situation caused by inappropriate 
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rider behaviour to develop into a conflict situation. This therefore emphasises the 
importance of appropriate decision making and response from motorists when interacting 
with PTWs and the beneficial influence ofmotorcycling experience on these interactions. 

Lack of Technical and Social Awareness in the driving population: 
The size of the problem 

A final area of the results which is of particular importance is the actual proportion of 
motorists in the general population who can be expected to be lacking in Technical 
Awareness and/or Social Awareness and who are therefore of greater likelihood of error 
when encountering PTWs in the traffic stream. 

The DVLC survey has provided an estimate of the motorcycling e;q)erience held by 
drivers in the four counties surveyed. This motorcycling experience is in terms of the 
allocation of respondents to the seven-group breakdown of the motoring population and 
is shown in Table 3. It can be seen that 33% of the control sample were assigned to 
Group 1. Indeed, this was the largest of the seven groups. Hence, the indication is that 
one third of owner drivers in these regions have never operated a PTW, have never 
ridden pillion on a PTW and do not have a close acquaintance who rides a PTW. It is 
these motorists who are therefore likely to be lacking in both Technical Awareness and 
Social Awareness and who are believed to have the greatest likelihood of accident-
involvement as a culpable driver. In all, 43% of drivers were estimated as having no 
Technical Awareness (Group 1 + Group 2). This figure rises to 66% if one also 
considers drivers with only pillion experience or less than 18 months of PTW operating 
e;q)erience. Although 30% of drivers have operated a PTW for over 18 months in the 
past, only 4% of drivers also currently operate a PTW. 

Group 1 
Group 2 
Group 3 
Group 4 
Group 5 
Group 6 
Group 7 
All Groups 

Absolute Frequency 
490 
135 
163 
176 
439 

7 
61 

1471 

Relative Frequency (%) 
33.3 

9.2 
11.1 
12.0 
29.8 

0.5 
4.1 

100.0 

Table 3: The breakdown of the control sample in terms ofmotorcycling experience 

Hence, a very high proportion of motorists can be expected to be lacking in Technical 
Awareness and/or Social Awareness. The target population for any countermeasure 
directed towards reducing driver error would therefore comprise the majority of 
motorists. In the absence of any such countermeasure, not enough drivers currently have 
sufficient experience for interacting with PTWs. 
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9.4. Implementation and evaluation of a driver awareness campaign 

The development of the concepts of Technical Awareness and Social Awareness has 
integrated existing knowledge and facilitated a much greater understanding with which to 
approach the problem of driver error in PTW accidents. Furthermore, the distinction 
between the need for Technical Awareness and Social Awareness highlights the 
distinction between a role for educatioiv'training and a role for the enforcement of suitable 
driving behaviour as PTW accident countermeasures. For exeunple, an argument 
currently in existence is that enforcement through placing a greater duty of care on 
motorists will improve their behaviour towards PTWs. However, this argument makes 
the assumption that motorists do already have the knowledge and ability to interact with 
PTWs but need additional motivation to do so. On the other hand, no matter how 
motivated a motorist may be to drive safely, it is possible that lack of relevant knowledge 
or experience may lead to a wrong decision. This could therefore lead to an accident 
even though the motorist thought that particular manoeuvre was the best course of action 
to take. Thus, this would indicate the need for Technical Awareness over and above 
Social Awareness. 

Indeed, in the current study it was found that pillion experience (Group 3) contributed to 
the prediction of accident involvement, whereas having a close acquaintance who was a 
motorcyclist but having no riding experience (Group 2) did not contribute to the 
prediction of accident involvement. This result indicates that Social Awareness on its 
own does not improve driver performance, whereas Technical Awareness gained through 
pillion experience does. Consequently, it would seem unlikely that a countermeasure 
aimed at increasing a drivei's level of motivation (e.g., enforcement or threats of punitive 
action) will be effective (at least in any absence of a measure to also increase the driver's 
level of Technical Awareness). 

This need for Technical Awareness also indicates where previous attempts to improve 
driver behaviour may have been lacking. In Britain, for example, the only major 
educational campmgn directed to improve driver behaviour and reduce PTW accidents 
has been the Think Bike television commercial. Due to an absence of any published 
reports on this campaign, little is known about any preliminary work during the 
development of the campaign or any possible assessment of the success with which the 
message was received, interpreted and remembered by the taiget population. 
Nevertheless, the Department of Transport monitored the accident rate during several of 
these campaigns and concluded that no success could be attributed to the publicity (DTp, 
1984). However, knowledge of the concept of Technical Awareness indicates why the 
Think Bike campaign did not effect a reduction in accident figures. It can be seen that 
informing motorists to 'think bike' does little to aid their interactions with PTWs. It may 
sometimes help to ensure that extra surveillance and detection of a PTW takes place, but 
it does not help motorists make judgements of the kind which are necessary for an error 
free response after detection. Therefore, what would appear to be more beneficial to 
motorists is being informed how to 'think bike'. 

Indeed, in the United States Howells etal. (1980) have emphasised the need for greater 
knowledge of motorcycles in order to specifically counter the typical junction accident as 
demonstrated in the 7j&/ni:5/u:e commercial. Howells etal. conducted a study of gap 
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acceptance behaviour in which a driving simulator enabled numerous controlled 
manipulations ofmotorcycling experience and vehicle type. Howells etal. (pp. 1607-
1608) found that: 

"Motorcycling experience, on the part of the entering driver, appears to contribute to safer 
accepted gaps when the oncoming vehicle is a motorcycle. Thus, one means of reducing the 
number of motorcycle intersection entry accidents is to provide at least minimal level of 
knowledge about the operating characteristics of a motorcycle to all drivers ... Further 
research is needed to both determine the optimal experience level for safety improvement and 
to compare the effects of passively acquired knowledge (films, books, etc.) with on-the-road 
driving experience before a recommendation on motorcycle knowledge can be made". 

The current investigation provided a large amount of the information requested above by 
Howells etal. The current study was an investigation of the influence of actively 
acquired motorcycling experience on motorists' involvement in PTW £iccidents. 
Furthermore, in accordance with the findings obtained by Howells etal., an 
improvement in driver performance was found in the Lines data set for motorists with 
motorcycling experience. Moreover, the /eve/of experience which led to this safety 
improvement was assessed and indicated that one can be very optimistic about the ability 
to impart Technical Awareness, the potential for reducing accidents, the long-term 
effectiveness of this increased awareness and the wide range of accidents which could be 
prevented. 

On the basis of these results the need now is for research on the means and effectiveness 
of improving driver awareness. As discussed above, imparting Technical Awareness 
would seem to be the primary goal of any driver awareness programme. Therefore, the 
alternatives open would appear to be driver education and/or training rather than driver 
enforcement. As suggested by Howells etal., the pre-driver training stage of all road 
users presents an opportunity for incorporating £ictual riding experience. However, it is 
apparent that only the passive acquirement of awareness is currently feasible in amy 
education campaign directed to present road users. Nevertheless, it is quite possible that 
the passive acquirement of awareness would have a beneficied influence on driver 
behaviour. Clearly, this would be easier and more economical to zidminister on a long-
term basis and also more politically viable. Furthermore, the amount of actual riding 
ejqjerience which would be necessary in order to actively impart Technical Awareness 
may be quite considerable and would probably need to include riding in adverse and 
potentially dangerous conditions. Epidemiological evidence has indicated that 
approximately four years of PTW operation are required as the learning and experience 
gathering period for riders to significantly reduce their chances of accident-involvement 
(e.g., Foldvary, 1973; Hurt etal., 1981). Thus, riding a PTW for a brief period and in 
an unrealistic situation would seem to have little potential for imparting true awareness of 
the complexities and limitations of PTW operation. Nevertheless, the results of the 
current study have indicated that even less than 18 months PTW operating experience can 
improve driver performance. Also, past or current pillion experience can have a 
beneficial influence. Any extension of this study should aim to obtain more specific 
information on the amount of active motorcycling experience which contributes to 
significantly improved driver performance. 

There are already indications that exposure to educational material promoting PTW 
awareness would be widely accepted and appreciated by the target population of 
motorists (Lincolnshire Police, 1979; Brooks, 1988a). Although publicity campaigns 
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have been conducted in the United States (e.g.. Harper, 1990) littie, if any, objective 
research has been conducted in order to assess the necessary content of any campaign. 
The current programme of research has revealed aspects of Technical Awareness and 
Social Awareness which may well be lacking in some motorists and have indicated the 
need to give priority to imparting Technical Awareness rather than Social Awareness. 
However, further research on the influence ofmotorcycling experience on driver 
performance would be desirable before one attempted to implement a driver awareness 
programme. As emphasised by the lack of success of the Think Bike campaign, without 
first fully understanding the problem one is trying to counter one is unlikely to succeed in 
developing a thorough and cost-effective measure. 

Once a driver awareness programme is developed its success (or lack of it) should be 
strictly monitored. Even the publicity campaigns implemented in the United States have 
lacked research on the success of the initiative (e.g., Buchanan etal., 1982). Thus, 
although there remains a major need to help motorists in their interactions with the PTWs 
encountered in traffic, no comprehensive driver awareness campaign has been 
systematically developed £uid researched to date, whether at the local or national level. 
Consequently, there is a major need to assess the potential which public information £md 
education efforts have in reaching the driving population, increasing driver awareness 
and effecting a reduction in driver error. 

10. Summary and Conclusions 

A framework has been developed with which to approach issues associated with the 
problem of driver error in the vicinity of a PTW. This framework focuses on a relative 
absence of Technical Awareness and/or Social Awareness and a predisposition for driver 
error when interacting with PTWs in the traffic stream. The framework is argued to have 
immense potential for obtaining the understanding which is needed if one is to attempt to 
effectively counter driver causation of PTW accidents and has been supported by a 
number of empirical studies. In peuticular, an examination of the relationship between 
lack of Technical and Social Awareness and accident involvement with a PTW indicates 
the importzmce of Technical Awareness over and above Social Awareness and the need to 
address such issues in a carefully developed and monitored education campaign. 

The current study revealed that drivers' motorcycling experience was the single most 
important variable for predicting accident involvement. Even past or current pillion 
experience was a predictor when the effects of car driver age, sex and exposure were 
controlled. The results indicate the need for optimism regarding the ability to 
successfully impart the driver awareness which is required and that, once attained, such a 
measure would have significant effectiveness. 
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Road Traffic Division, 
r-) 7 /• 7 7 * n 7 • Police Headquarters, 

Dedjordsnire roLice wobumRoad, 
Kempston, 

Bedford MK43 QAX 

ALL COMMUNICATIONS TO BE ADDRESSED TO "THE CHIEF SUPERINTENDENT" 

Telephone: (0234) 855222 Our Ref: RTD/TM/LB/SS 

Your Ref: 

Dear Sir/Madam, 

Mr. BROOKS of Cranfield Institute of Technology is currently conducting 
detailed research into road accidents involving motor cycles. The area 
of research involves several counties and is spread over a three year period. 

Motor cycle accidents are a matter of concern to us all and as you were 
involved in an accident with a motor cycle during the study period I am 
writing to you to seek your assistance in the research programms. 

Mr. BROOÏCS has prepared a questionnaire which you are asked to conplete. 
I should however point out that you are of course under no obligation to 
do so but if you are willing to assist in the study anonymity is guaranteed 
as the questionnaire contains no identifying marks on it. 

The questionnaire should take only a few minutes to conplete as the main 
areas of interest to the researchers are: 

(a) the extent to which you were exposed to risk at the time of the 
accident in terms of your usage of the roads; 

(b) the nature of your means of transport, including the kind of vehicle(s) 
you have used and are now using. 

There is one further point I should enphasise. If you conplete the 
questionnaire the information contained in it is solely for the use of the 
researchers, and should be sent direct to Mr. BROOKS at Cranfield, who will 
treat it as totally confidential. Whatever you say, therefore, in the 
questionnciire cannot influence our decision about any possible Court action 
arising f ran the accident, or affect the information that we normally sipply 
to interested parties in respect of possible civil claims. 

I should point out that it is not my usual policy to become involved with 
privately organised road safety research projects. However, more than 1000 
road accidents involving motor cyclists have occurred in this County in the 
past three years. Therefore, in the interests of road safety I have decided 
that the particular area of research is of sufficient inportance for me to 
make a special exenption. For this reason alone I have agreed to give my 
support to the reseairch programne. 

If you decide to conplete the questionnaire and thereby assist in this 
extremely worthwhile accident research project please use the enclosed stairped 
addressed envelope and forward it direct to Mr. BROOKS. 

Yours faithfull 

\ ^ V i V o 
Chief Constable 
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THAMES VALLEY POLICE, 
POLICE STATION. 
302 North Row, 
Witan Gate East, 
Central Milton Keynes 

MK9 2DS 

«- J 

Dear Sir/Madam, 

Mr. BROOKS of Cranfield Institute of Technology is currently 
conducting detailed research into road accidents involving motor 
cycles. The area of research involves severeil counties and is 
spread over a three year period. 

Motor cycle accidents are a matter of concern to us all, and as you 
were involved in an accident with a motor cycle during the study 
period I am writing to you to seek your assistance in the resecirch 
progranrne. 

Mr. BROOKS has prepared a questionnaire v*iich you are asked to conplete. 
I should, however, point out that you are, of course, under no 
obligation to do so, but if you are willing to assist in the study, 
anonymity is guaranteed as the questionnaire contains no identifying 
rrarks on it. 

The questionnaire shovild take only a few minutes to conplete as the 
noin areas of interest to the researchers are: 

(a) the extent to viiich you were exposed to risk at the time of the 
accident in terms of your usage of the road, 

(b) the nature of your maans of transport, including the kind of 
vehicle(s) you have used and are now using. 

There is one further point I should enphasise. If you conplete the 
questionnaire, the infornnation contained in it is solely for the use of 
the researchers, and should be sent direct to Mr. BROOKS at Cranfield, 
v*io will treat it as totally confidential. Whatever you say, therefore, 
in the questionnaire cannot influence our decision about any possible 
Court action arising from the accident, or affect the information that 
we normally supply to interested parties in respect of possible civil claims. 

If you decide to conplete the questionnaire, and thereby assist in this 
extremely worthv*iile accident research project, please use the enclosed 
stanped addressed envelope and forward it direct to Mr. BROOKS. 

Yours faithfully, 

Telephone: 0908-678787 

My Ref: SGC/MN 

Your Ref: 

Y 9 (10/721 



Appendix 3 

Questionnaire used in the Beds/TV survey 

26 



Survey of aotorists by Cranfield Institute of Technology in conjunction 
with Bedfordshire Police 

Thank you for beginning to read this questionnaire. We hope very much that 
you will continue and complete the questions as you go. The information 
which you could provide would be of iminense value to our work oa road 
safety. 

As you go through the questionnaire please either place ticks in the 
appropriate boxes, ring the answers which apply to you, or write your 
replies in the spaces provided by dotted lines. 

As indicated, the space on the far right hand side of the questionnaire is 
for our office use when taking information from completed questionnaires. 
The numbers which are in this column and which are in the boxes are not 
"scores". they are simply code numbers for entering the results into a 
computer. They will enable us to work directly from the questionnaires 
when they are returned, and there is no other meaning attached to the 
particular numbers which are used. 

As with most questionnaires, some questions may appear rather irrelevant. 
However, the questionnaire has been made as short as possible and each item 
has been included for specific use within a particular research objective. 

We hope that all of. the questions will be answered by everyone receiving a 
questionnaire. If, however, you are unable or unwilling to answer certain 
questions, we are anxious that your replies to the others will still be 
returned to us. To return the questionnaire simply use the envelope which 
we have provided. Remember that your answers will remain absolutely 
confidential and cannot be associated with your identity at any stage, 

The first three questions ask for some basic details about yourself 

Ql Please ring which ever is applicable : MALE / FEMALE 

Q2 What was your age last birthday? 

Q3 For which of the following classes of vehicle have you passed the test 
to hold a full driving licence? (Please tick the appropriate box(es)l. 

CAR r~»l BOTORCYCLE l"*] 
I ' (not toped) ' ' 

HEAVY GOODS VEHICLE [ j ] PUBLIC SERVICE VEHICLE [ ^ NONE \~^ 

The next four quest ions r e f e r to the road acc iden t in which your v e h i c l e 
was i n v o l v e d wi th a two-wheeled notor v e h i c l e ( i . e . e i t h e r a a o t o r c y c l e , a 
notor scooter or a noped) . 

Q4 In which year did t h i s acc ident occur' 

19B4 19B3 1982 

• • • 
Q5 What type of motor vehicle were you driving when in this accident? 

3-KHEELED 
CAR • '-z'^n LIGHT 

GOODS VEHICLE • HEAVY 
GOODS VEHICLE • PUBLIC SERVICE 

VEHICLE • 

For 
Office Use 



2 

Q6 What s i z e e n g i n e d i d / d o e s t h i s v e h i c l e have? 
(If you do not know, please write 'DON'T KNOM') icc/litre 

Q7 Were/are you the owner of this vehicle? YES • NOQ] 

The next selection of questions (Q8-Q1S) refer to your driving experience 
AT THE TIME OF THIS ACCIDENT. IF FOR ANY OF THESE QUESTIONS YOU FEEL THAT 
THIS WAS TOO LONG AGO FOR YOU TO REMEMBER THE DETAILS WE ASK, PLEASE 
INDICATE THIS BESIDE THE PARTICULAR QUESTION(S) BY WRITING "CAN'T 
REMEMBER". 

The first four of these questions refer to your driving of the type of 
vehicle which you ticked in QS (i.e. the type of vehicle which you were 
driving in the accident). 

Q8 At the time of this accident, roughly how frequently did you drive this 
type of vehicle? (i.e. either a car, goods or public service vehicle, 
depending on your answer to Q5.) 

EVERY 
DAY :

^ 3-5 TIHES r * l 1-2 TIMES f " » ] 2-3 TIMES ï~*] ONCE A f " » ] LESS | ~ ^ 
J A mï. I I A KEEK I I A MONTH | | MONTH | | OFTEN | | 

Q9 At t h i s t i m e , r o u g h l y how «any m i l e s of d r i v i n g w i t h t h i s t y p e of 
v e h i c l e d i d you do d u r i n g a t y p i c a l week? 

LESS THAN 
2S MILES :

n 25-50 r~*i 51-100 r~»i 101-150 n n 151-300 r » ! OVER 300 r ^ 
J MILES I I MILES | | MILES | | MILES | | MILES | j 

QIO At this time, did your driving mainly take place in towns, in the 
country, or was it about equal for both town and country? 

HAINLY TOWN • HAINLY COUNTRY • EQUAL AMOUNT OF BOTH Q 
Q l l At t h i s t i m e , d u r i n g which p a r t s of t h e day i n a t y p i c a l week d i d you 

d r i v e t h e t y p e of v e h i c l e which you t i c k e d i n Q5? 
(For the days shown below, please tick the ti ie(s) of the day when you usually drove.) 

ON A MON, TUES, 
NED OR THURSDAY ON A FRIDAY ON A SATURDAY ON A SUNDAY 

1 2.01 a.n - 7.00 a.a 

7.01 a.a - 10.00 a.i 

1 10.01 a.i - 4.00 p.t 

1 4.01 p.i - 7.00 p.a 

7.01 p.i - 10.00 p.I 

10.01 p.i - 2.00 a.a 

DID NOT USUALLY DRIVE 
ON THIS DAY OF WEEK 

1 
1 
1 

< 3 , 1 > 1 4 - 3 
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The next s ix quest ions r e f e r to any exper ience which you «ay have had wi th 
m o t o r c y c l e s , «otor scooters or «opeds. 

Q12 At around the t ime of the a c c i d e n t , d id you a lso use any of the 
f o l l o w i n g v e h i c l e s as e i t h e r the DRIVER OR PASSENGER? 

(Please place a tick in the box next to the vehicle(s) used. If you were not using any of 
these vehicles, please tick 'NONE'.) 

MOTORCYCLE • MOTOR SCOOTER • MOPED • NONE a 
If you answered 'NONE' please go on to Q13. 
If you were using at least one of these types of vehicle at that tiae, please liss out B13 and 014 and 
go on to OlS. 

Q13 Have you ever used any of the f o l l o w i n g v e h i c l e s as e i t h e r the DRIVER 
OR PASSENGER a t any t i n e in the past? 

(Please place a tick in the box next to the vehicle(s) which you have used. If you have not 
ever used any of thei, please tick 'NONE'.) 

MOTORCYCLE • MOTOR SCOOTER I ' I HOPED 1 ^ ^ NONE | ^ 

If you answered 'NONE' please go on to Q16 on page 4. 
H you have used at least one of these vehicles as a driver or passenger, please answer Q14 and 615. 

Q14 Roughly how many years (or months) has i t been since you 
used a two-wheeled motor v e h i c l e as a d r i v e r or passenger? 

QIS (a) D id /do you mainly use a two-wheeled motor v e h i c l e as the d r i v e r or 
as the p i l l i o n passenger? 

(Please tick the appropriate box for each of the 3 types of vehicle.) 

USED HAINLY USED HAINLY HAVE NEVER USED 
AS THE DRIVER AS THE PILLION 

MOPED 

MOTOR SCOOTER 

MOTORCYCLE 

3 2 1 

3 2 i 

3 2 1 

(b) For how long had you been the d r i v e r / p a s s e n g e r of a two-wheeled 
motor v e h i c l e ? (either at the tiae of the accident or when you had used one in the past.) 

LESS THAN 
2 MONTHS 

r ~ * l 2-11 r ~ n 12-18 p n 19 MONTHS to f " ^ OVER 1 " " ^ 
I I MONTHS I I MONTHS | | 5 YEARS | | 5 YEARS | | 

(c) How f r e q u e n t l y d id you use (as d r i v e r or passenger) a two-wheeled 
motor v e h i c l e (either at the t i ie of the accident or when you had used one in the past): 

( i ) between A p r i l and October? (i.e. during the better weather) 

EVERY 
DAY 

r * ] 3-5 TIHES r ~ ^ 1-2 TIMES P H 2-3 TIMES f ^ LESS |~»] 
I I A WEEK I I A WEEK | | A MONTH | | OFTEN [ | 

( i i ) between October and A p r i l ? (i.e. during the poorer weather) 

EVERY 
DAY 

n * l 3-5 TIMES n n 1-2 TIHES F ^ 2-3 TIMES f ^ LESS P ^ 
I I A WEEK I I A WEEK | | A MONTH | | OFTEN | | 
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Q16 At the time of the accident, did you have a close 
friend or anyone in the immediate family who OWNED YES 
a motorcycle, motor scooter or moped? 

Q17 At the time of the accident, did you have a close 
friend or anyone in the immediate family who USED YES 
a motorcycle, motor scooter or moped, either 
AS THE DRIVER OR AS THE PILLION PASSENGER? 

The next three questions refer to your driving experience SINCE THE 
ACCIDENT referred to in Q4. The first two are concerned with your driving 
of the type of vehicle ticked in Q5. 

Q18 S i n c e t h i s a c c i d e n t has your u s u a l f r e q u e n c y of d r i v i n g : 

GREATLY 
DECREASED 

r ~ * l SLIGHTLY I » | 
I I DECREASED | | 

STAYED ABOUT 
THE SAME 

p n SLIGHTLY r ~ n GREATLY f ^ 
I I INCREASED | _ _ J INCREASED | | 

Q19 S i n c e t h i s a c c i d e n t , h a s t h e m i l e a g e y o u d r i v e i n a t y p i c a l w e e k : 

GREATLY 
DECREASED 

r ~ * ] SLIGHTLY r ~ = l 
I I DECREASED | | 

STAYED ABOUT 
THE SAHE :

*] SLIGHTLY r ~ n 
J INCREASED | | 

GREATLY 
INCREASED • 

Q20 Have you been u s i n g any of t h e v e h i c l e s shown be low? 
(Please tick the appropriate box(e5). If you have not used any of these, please tick 'NONE') 

PEDAL-CYCLE [ j ] HOPED [ j ] MOTOR SCOOTER • MOTORCYCLE • NOME \ 3 

The next question refers to any previous road accidents (NO MATTER HOW 
MINOR AND EVEN IF NOT REPORTED TO THE POLICE OR TO AN INSURANCE COMPANY) in 
which you nay have been involved BEFORE the more recent accident with a two-
wheeled motor vehicle. 

YES NO 

Q • Q21 Have you ever been i n v o l v e d in any 
other t r a f f i c acc ident wh i le d r i v i n g the 
type of v e h i c l e r e f e r r e d to i n Q5? 

If you answered 'NO', please go on to Q22 on page 5. 
If you answered 'YES', please continue with part (a) i (b) of B2i. 

( a ) I n how many o t h e r r o a d a c c i d e n t s have you p r e v i o u s l y been 
i n v o l v e d w h i l e d r i v i n g ? (not counting the one with a two-wheeler) 

( b ) O t h e r t h a n y o u r own v e h i c l e , d i d t h e a c c i d e n t or a c c i d e n t s 
i n v o l v e any of t h e f o l l o w i n g : 

(Please tick the appropriate box(es) for each previous accident.) 

NO OTHER VEHICLE 

A CAR 

A TWO-WHEELED MOTOR VEHICLE 

A PEDAL-CYCLE 

A PEDESTRIAN 

TWO OR MORE CARS 

SOME OTHER COMBINATION 

Accident 1 Accident 2 Accident 3 

1 
Accident 4 Accident 5 Accident 6 
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Q22 F i n a l l y , other road users have commented on what they consider to be 
the "unpleasant aspects" of two-wheeled motor vehicles and 
motorcycling. A l i s t of the most common aspects given by them is 
presented below. 

Please would you t i ck up to four which you think are the most 
unpleasant aspects. I f you f e e l , for example, that only two are 
relevant or accurate, just t ick these two; i f you consider none to 
be, t i ck "NONE". However, even i f you consider more than four to be 
of relevance, please select from these only the FOUR MOST IMPORTANT 
OR UNPLEASANT in your opinion. 

Speed 

Noise 

Their manoeuvres and approach speeds are soietiies difficult to predict 

Motorcyclists often provoke accidents 

It is difficult to distinguish between various types of two-wheeled 
•otor vehicle 

Riders' vulnerability 

There are a lot of lotorcycle accidents 

They are not always visible on the roads 

There are lany coiplexities involved with driving a aotorcycle and they 
are often liiited by weather and road conditions 

Riders' behaviour 

NONE 

( 1 . . 1 3 > « a - T 1 

f you have completed all of the parts to the questionnaire that are relevant to you it 
s now ready to send back to us using the stamped envelope provided. The address is: 

Peter Brooks, Research Organiser, T.A.A.P., Cranfield Institute of Technology, Cranfield, 
Bedford HK43 OAL (tel: 0234-750111 Ext2235). 

ou «ay feel strongly about possible causes of accidents involving two-wheeled motor 
ehides and how they might be prevented, especially as a result of your experience. If 
0, we would be most grateful if you would let us know of your opinions in the space 
rovided below (or overleaf if necessary). 

ou nay also wish to comment on the questionnaire in general, or on any particular aspect 
f it. 

THANK YOU VERY MUCH. YOUR CO-OPERATION AND HELP GIVEN IS GREATLY APPRECIATED 
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Road Traffic Division, 
D 1 r J 7 • r> 7 • Police Headquarters, 

Deajorasnire roLice wobumRoad. 
Kempston, 

Bedford MK43 9AX 

ALL COMMUNICATIONS TO BE ADDRESSED TO 'THE CHIEF SUPERINTENDENT" 

Telephone: (0234) 855222 Our Ref: 

Your Ref: 

r 

Dear Sir/Madam, 

About a week ago I wrote to you to ask for your help with soms road 
safety research taeing carried out at Cranfield Institute of Technology. 

Many of the people who were sent a questionniare have already replied 
to Mr. BÏ8D0KS at Cranfield and if you are one of these please consider 
this a special 'thank you' for your prcxtptness. 

If you have put the questionnaire aside to finish later it is hoped 
that you will t>e able to ccxtplete and return it as scx)n as possible. 

As I enphasised in my earlier letter, all survey retums to Mr. BRCXDKS 
are totally anonymous and the work being done is most worthwhile and 
dependent I^XDO your assistance. 

Yours faithfully, 

A' Chief Constable 



Appendix 5 

Interview schedule used by Lincolnshire Police 

LIKCOLNSHIRE POLICE 
In CMjwctiMi ait l Cranfiilp ioitltiiti of iKkMlogr 

SWVET OF WTOIIISTS 111 «CEIDEIITS mvOLVIW fWEHEC HO-IHEELEIS 

Ihii pro-«orM tliouU PI cpipltipp ty oHicpri ppiling oith rgil triific tccilioti Diicli iii>pl«« i iotarcycli, potor Kootpr or 
topfP inP 4 thrpp or four-Mtptlip potw rcbiclp. Ttt» turvpy i» COOCKHIP titb oPUining certiifl dftpiU of tip pthtr pirty 
t«>0l«fp IP M ircigpnt nth 1 pMtrPI tn-r i iHl ir , pnp ip M l COUCKPPP oitt pptiilp «pout tPp Mtorcycliit. 

Iceidpat lapart »t.i Sut-livlPieai 0<«ICK: tatpi / IB 

lata at «ccidant: / /IS Sa> a« «riypri lUla/Fnala tita o< ttrth tf drivari / / 

CC af <ri*ar't «IIIICIP lid accidaat take place la u area atiick U P priaarily artan ar riiril? Urkaa/llitral 

leKriptioa af koi tccidaat mppaaad 

THE FOUOtIM nESTIONS SHOULD IE KM OUT TO IHE MIVE* OF IHE TWEE OK FOUIHiHCELEI VEHiaE Ml COnTLETEl Fim IHE MSKK] 
(IVCI IT IH15 MTOIIST. i m lEFE» ID ll€ HOIOKISTS tIPERIEIICE OF WIVI»6 IHE TTPE OF VEHICLE HE/SHE pas H tUKIW THE 
«CCIDEIIT - FO» EIIIBPLt. A CW IdlHE» IhftH M H6V OK fSV. IH 14. M t 17 IKE 'USEK' CF I fOPEItl HO-PHEELE» «FEUS TO MTO»E 
«HP I5/H«S KE> Ih£ PILLIOP OB DKIVEI OF > POIIEBEC T»0-»HEELIII. 

I I Hoa «rpgupDtlr da yog ari«p tM tyfP K t»frr f " ^ J-5 ti»a« F ^ 1-2 tiaai [ " H J-3 t iati [ " H last f " ^ 
mildP yo« atrp »ri»i»i la tlia accldant? day | | a »aat 1 | a wak I I a aeatli | | e«ta« | | 

Cn 25-so r^ • 51-iM n n loi-i» n "'-^ F*! «w » « n 
J a l la i l I a lUi | | Ul ip | | i l la t | | alias | | 

n Kaughly to« aany alias 
do yM dri>p la i Ipts than 
typical «ak? 2} alias 

I I lees this drinag eaialy takp place ^ _ ^ ^ _ ^ 
In tent , in the country, ar i i It atinly taonp I H aaialy comtry M pgul aawiiit at tatn H 
atoiit aguil (or Iota toM ud ceuntry? '—' ' ' ' — ' 

S4 Do ye> irpitnl l i lite a Htorcydt, fet/Ki IFTES Ital Hate yoo atialy eted a . . . l*UD OUII...aotorcycli, 111 
ootor pcootpr or eoppd utiitr i t the I I I 121 ^ " • • • ' ...eotor pcooter, (21 
eriypf or is tne oillieii aitswapr^ ...ar aopad? (31 

IF M, to TO n I I4tl It thii uUly I t till «-Iyer ar as tna pillion? Drifir (11 

lOVEIUtfl I Pllliop 121 

^ I4cl «tat CC aactlaa Pave you appi tkp aott? IKCOItl KEMI 

ltd) For laa leii| Piye y » leaa tap «ipf of a poaered too-aneeler? 

list thui 
2 aonths 

e»ery 

iiy 

e»ery 
lay 

•
2-11 r n iMi r n Maoatns n •••' n 

asatks I I aaatns I I ta 9 yiirt I I J yiart | | 

(«at Noa trigaeatly M r*a eie a paaerH tao-aneeler... 

...betiepp Ppril and Octoter? IMTIE mnpli diirlni the letter oeatkerl 

•
J-5 tioes r ^ 1-2 Hoes ( " H J-J tiopt ( " H less F ^ 
a aeek | | a aeel | I a aontP | | oltcn | | 

...Petoeen Ocloter ud Ppril? IMTIE PIOKPIi dorii| tie poorer leatkerl 

Cn J-5 tiaes r ^ 1-2 tiaei F ^ '"' «'•" f"^ '"» F ^ 
J a aeek | | a aeek | | a aonth 1 | often | | 

(coat . . . I EM OF IllTEIVlEP IK aniaer to 14 U i TESI 

34 



05 In ini l ist, kate yog e»er usu Tis/«o IFlES I5il lid yo« aiinly ate a . . . I IE I I Oüll...aotortyile, I I ] 
I aotorcycli, aotor scooter or 11) 121 " ^ " " ^ ...aator scooter, (31 
ooped either i i Ihi pnyir or n ...9r aoped̂  IJ] 
tut oniiofi eitsenaer-' 

(3tl las thia aaialy as tke driiir or it tni pillion'' irivtr I I ] 
1( U , to TO Ot I PllllOB I:J 

I I5cl Ikit CC aackine did yon ase tie aosf ilECOM HERE) 

1911 For hoo long aere you the user of i poaered tao-nieeler? 

lest thin 
2 Khtkt •

2-11 p ] 12-11 p ] iPoonth, r^ „„ P I 
aonthi I I aonttt I I to 5 yiirs | | 9 yean I I 

I5e) Hoa fregaently did you ote i poeereo IM-akeeler... 

...betieer Ppril ind Octoter' IMTIE PPOPPT: during tki better aeitherl 

•
3 - 5 t i a e t P 1-2 tioet P M tiaei p | , „ P 
I aeek | ' i aeek | | i aontk | | often | | 

...tetaeen Octoler and «pril? IMTIE PPOnPIi duriag tke poorer aeatkerl 

'»ery P J-5 tiaei P 1-3 tiaet P 3-J t i e» P ) , „ P 
day I I I aeel | | I aael I I i aonth | | often | | 

I5fl Hoe long his it leen since yea asee a poaered taa-akeeler? 

e t i t h t n p 1-2 p 3-5 P t-IO P o.er P 
a year | | years | | years | I years | | 10 years | | 

every 
day 

lets I 

kOI to TO U 

I t lo yog have a elate friend or tnyene Tea/ko IF TES Ital Da yog knoi anyane ako oans i . . . IKkt OUll...utercycll'' (11 
in the laaeliate (aaily ako oms i ( I ) (31 " " " " ^ ...aotor tcooter'' (21 
•etercyda, aotor scooter or Kped' IMKE TMP OkE CODE ...ooped? (Jl 

PPT IE KlPtED FOi I t i i «ot sure atit typi of vehicle it is. (41 
IF U , to TO g? I 

I Ell OF IIIEPVIEI lif ansHr to I t ais TES) 

(7 to yog kivi I close friend or anyone yes/lo IF yES I7il Do you Inoa soaeone ino uses a...ll)EAD OUTl...eotorcydi'' (11 
in tke leaediili laaily ana regulirly I I I 131 ^~^^ ...eotor scooter? (21 
uses I aotorcycle, aoior scooter or IkOKE iHta ONE CODE ...aoped'' (Jl 
ooped either as tni ariver or at Ike MT IE KIISEI FOP I7ai lot tun aMi typi of vekicli it i t . 141 
pillion pittinger' 

IF U , EU OF llIEIVlEa f i l l Do you inoa toteont eko i s tk i . . . lKEU OU'l.. .driver'' III 
. . .pill ion' (21 

IkOKE Tnaa oaf CODE lot sun metner onver or pillion. ( ] l 
MT IE IlktEl FOP S7tl 

EX OF IlIEIVtEl 

2 
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From: M a u r i c e B u c k OBE Q P M CÖIM 

CHIEF CONSTABLE'S OFFICE 
POLICE H E A D Q U A R T E R S 
W O O T T O N H A L L 
N O R T H A M P T O N 
N N 4 OJQ 

T E L E P H O N E 0 6 0 4 6 3 1 1 1 

Dear 

Motorcycle accidents are a matter of concern to us all, and as you 
were recently involved in an accident with a motorcycle I am writing to 
seek your assistance in some research that is being undertaken by a 
Mr. Brooks at the Cranfield Institute of Technology. 

The researchers do not of course yet know of your involvement in any 
accident and I wish to make it clear the police have not, and will not in 
any event divulge any information to them. I do, however, ask you to 
consider completing the enclosed questionnaire but stress that YOU ARE 
UNDER NO OBLIGATION TO DO SO. If you do complete the questionnaire, 
anonymity is guaranteed as there are no identifying marks on it. 

The questionnaire should only take a few minutes to complete as the 
main areas of interest to the researchers are: 

(a) the extent to which you were exposed to risk at the time of 
the accident in terms of your usage of the roads; 

(b) the nature of your means of transport, including the kind of 
vehicle(s) you have used and are now using. 

There is one further point I should emphasise. If you complete the 
questionnaire the information contained in it is solely for the use of 
the researchers, and indeed it should be sent direct to Mr. Brooks at 
Cranfield who will treat it as totally confidential. Whatever you say, 
therefore, in the questionnaire cannot influence our decision about 
possible prosecution arising from the accident, or affect the information 
that we normally supply to interested parties in respect of possible 
civil claims. 

Thank you for reading this letter. If you decide to complete the 
questionnaire please use the enclosed stamped addressed envelope to 
forward it to Mr. Brooks. 

Yours sincerely, 

M. Buck 
Chief Constable 
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I 
I 
I 
t 

P R I V A T E A N D C O N F I D E N T I A L . C O M P L E T E D Q U E S T I O N N A I R E S A R E FOR T H E U S E OF 

C R A N F I E L D I N S T I T U T E O F T E C H N O L O G Y A N D N O T N O R T H A M P T O N S H I R E P O L I C E 

urvey of •otorists by Cranfield Institute of Technology in conjunction 
ith Northanptonshire Police 

hank you for beginning to read this questionnaire. We hope very much that 
ou will continue to do this and complete the questions as you go. The 

infornation which you could provide would really be of immense value to our 

Bork on road safety. If you do continue, as you go through the 
uestionnaire please either place ticks in the appropriate boxes, ring the 

answers which apply to you, or write your replies in the spaces provided by «otted lines. 

s indicated, the space on the far right hand side of the questionnaire is 

for our office use when taking information from completed questionnaires. 

the numbers which are in this column and which are in the boxes are not 
scores". they are simply code numbers for entering the results into a 

computer. They will enable us to work directly from the questionnaires 

fhen .they are returned, and there is no other meaning attached to the 
particular numbers which are used. 

I s with most questionnaires, some questions may appear rather irrelevant. 
owever, the questionnaire has been made as short as possible and each item 
as been included for specific use within a particular research objective. 

Ie hope that all of the questions will be answered by everyone receiving a 
uestionnaire. If, however, you are unable or unwilling to answer certain 

questions, we are anxious that your replies to the others will still be 

Ieturned to us. Remember that your answers will remain absolutely 
onfidential and cannot be associated with your identity at any stage. 

I he f i r s t three quest ions ask for sone basic d e t a i l s about yourse l f 

• l Please ring Nhich ever is applicable : MALE / FEMALE 

I What was your age l a s t b i r t hday? f 
i 
I 

For which of the f o l l o w i n g c lasses of v e h i c l e have you passed the t e s t 
t o hold a f u l l d r i v i n g l i cence? (Please tick the appropriate box(es)). 

CAR • HOTORCYCLE I *| 
(not toped) ' ' 

HEAVY 6000S VEHICLE • PUBLIC SERVICE VEHICLE D 

Ihe next three questions refer to the road accident in which your 
ehicle was involved with a two-wheeled notor vehicle (i.e. either a 

motorcycle, a notor scooter or a n o p e d ) . 

In which month did this accident occur? 

What type of motor vehicle were you driving when in this accident? 

I 
3-HHEELED 

CAR • '"T'D LIGHT 
GOODS VEHICLE • HEAVY 

GOODS VEHICLE • PUBLIC SERVICE 
VEHICLE • 

For 
Office Use 

<«,1> 3 - * 

( 1 . . 1 2 > 
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06 What s i z e eng ine does t h i s v e h i c l e have? 
(If you do not know, please Mrite 'DON'T KNON') cc/litre 

The next four questions refer to your driving of the type of vehicle which 
you ticked in B5 (i.e. the type of vehicle which you were driving in the 
accident). 

B7 Roughly how frequently do you drive this type of vehicle? (i.e. either a 
car, goods or public service vehicle, depending on your answer to Q5.) 

EVERY 
DAY :

n 3-5 TIHES n n 1-2 TIHES f " » ] 2-3 TIHES ( " " ^ ONCE A F » ! LESS f " * ] 
J A MEEK I I A «EEK | | A HONTH | | HONTH | | OFTEN | | 

Q8 R o u g h l y how many m i l e s o f d r i v i n g w i t h t h i s t y p e of v e h i c l e do you do 
d u r i n g a t y p i c a l week? 

LESS THAN 
25 HILES :

n 25-50 r~^ 51-100 r~»] loi-iso r~*] 151-300 r~»i OVER 300 n 
J HILES I I HILES | | HILES | | HILES | | HILES | | 

Q9 Does your driving mainly take place in towns, in the country, or is it 
about equal for both town and country? 

HAINLY TOWN • HAINLY COUNTRY • EQUAL AHOUNT OF BOTH • 
QIO I n a t y p i c a l w e e k , d u r i n g w h i c h p a r t s of t h e day do you d r i v e t h e t y p e 

of v e h i c l e w h i c h you t i c k e d i n Q5? 
(For the days shown beloM, please tick the t i i e is ) of the day when you usually drive.) 

ON A HON, TUES, 
NED OR THURSDAY ON A FRIDAY ON A SATURDAY ON A SUNDAY 

1 2.01 a.i - 7.00 a.i 

1 7.01 a.i - 10.00 a.i 

1 10.01 a.i - 4.00 p.i 

1 4.01 p.i - 7.00 p.i 

1 7.01 p.i - 10.00 p.i 

10.01 p.i - 2.00 a.i 

DO NOT USUALLY DRIVE 
ON THIS DAY OF MEEK 
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The next six questions re fer to any experience which you nay have with 
notorcycles, notor scooters or nopeds. 

Ql l Do you currently also use any of the followinq vehicles as either the 
DRIVER OR PASSENGER? 

(Please place a tick in the box next to the vehicle(s) used. If you do not use any of these 
vehicles at present, please tick 'NONE'.) 

HOTORCYCLE • HOTOR SCOOTER • HOPED a NONE a 
If you answered 'NONE' please go on to Q12. 
If you do use at least one of these types of vehicle at the loient, please liss out B12 and 613 and 
go on to 014. 

Q12 • Have you e v e r used any of t h e f o l l o w i n g v e h i c l e s as e i t h e r t h e DRIVER 
OR PASSENGER a t any t i m e i n t h e p a s t ? 

(Please place a tick in the box next to the vehicle(s) which you have used. If you have not 
used any of the i , please tick 'NONE'.) 

HOTORCYCLE • HOTOR SCOOTER [ 3 1 "OPED 1 ^ NONE r ~ n 

If you answered 'NONE' please go on to BIS on page 4. 
If you have used at least one of these vehicles as a driver or passenger, please answer Q13 and 014. 

C « , t > « 1 - * 3 

< • , 1 ) 4 4 - 4 A 

Q13 

Q14 

Roughly how many years (or months) has i t been since you 
used a two-wheeled motor vehicle as a driver or passenger? 

(a) Did/do you mainly use a two-wheeled motor vehicle as the driver or 
as the p i l l i o n passenger? 

(Please tick the appropriate box for each of the 3 types of vehicle.) 

USED HAINLY USED HAINLY HAVE NEVER USED 
AS THE DRIVER AS THE PILLION 

HOPED 

HOTOR SCOOTER 

MOTORCYCLE 

3 2 1 

3 2 > 

3 2 1 

( H > « 7 

ao 

(b) For how long have you been, or were you, the driver/passenger of 
a two-wheeled motor vehicle? 

LESS THAN 
2 HONTHS 

r ~ * l 2-11 f ~ ^ 12-lB r~*] 19 HONTHS to [ " » ] OVER P » ] 
I I HONTHS I I HONTHS | | 5 YEARS | | 5 YEARS | | 

( c ) How f r e q u e n t l y do y o u , or d i d y o u , use a t w o - w h e e l e d motor 
v e h i c l e as t h e d r i v e r o r t h e p a s s e n g e r : 

( i ) b e t w e e n A p r i l and O c t o b e r ? ( i . e . during the better weather) 

EVERY 
DAY 

r~*] 3-5 TIHES r~»] 1-2 TIHES ï~*\ 2-3 TIHES f"»] LESS f"»] 
i I A MEEK I I A MEEK | | A HONTH | | OFTEN | | 

( i i ) b e t w e e n O c t o b e r and A p r i l ? ( i . e . during the poorer weather) 

EVERY 
DAY 

r~*] 3-5 TIHES r » l 1-2 TIHES P ^ 2-3 TIHES f " ^ LESS F ^ 
I I A MEEK I I A MEEK | | A HONTH | | OFTEN | | 
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Q15 Do you presently have a close friend or 
anyone in the immediate family who OWNS 
a motorcycle, motor scooter or moped? 

YES • " » • 
Q16 Do you presently have a close friend or 

anyone in the immediate family who USES a 
motorcycle, motor scooter or moped, either 
AS THE DRIVER OR AS THE PILLION PASSENGER? 

YES • "D 
The next question refers to any previous road accidents (NO MATTER HOW 
MINOR AND EVEN IF NOT REPORTED TO THE POLICE OR TO AN INSURANCE COMPANY) in 
which you nay have been involved BEFORE the more recent accident with a two-
wheeled notor vehicle. 

YES NO 

D • Q17 Have you ever been i n v o l v e d in any 
o ther t r a f f i c accident wh i le d r i v i n g the 
type of v e h i c l e r e f e r r e d to in Q5? 

If you answered 'NO', please go on to DIB on page 5, 
If you answered 'YES', please continue with part (a) ir (b) of 017. 

(a) How many other road acc iden ts have you p rev ious ly been 
i n v o l v e d i n (not count ing the one w i t h a two-wheeler )? 

(b) Other than your own v e h i c l e , d id the acc ident or acc idents i n v o l v e 
any of the f o l l o w i n g : 
(Please tick the appropriate box(es) for each previous accident.) 

NO OTHER VEHICLE 

A CAR 

A TMO-MHEELED HOTOR VEHICLE 

A PEDAL-CYCLE 

A PEDESTRIAN 

TMO OR HORE CARS 

SOHE OTHER COHBINATION 

Accident i Accident 2 Accident 3 Accident 4 Accident 5 

1 



o 

Q18 F i n a l l y , other road users have commented on what they consider to be 
the "unpleasant aspects" of two-wheeled isotor vehicles and 
motorcycling. A l i s t of the most common aspects given by thera is 
presented below. 

Please would you t ick up to four which you think are the nost 
unpleasant aspects. I f you f e e l , for example, that only two are 
relevant or accurate, just t ick these two; i f you consider none to 
be, t ick "NONE*. However, even i f you consider more than four to be 
of relevance, please select from these only the FOUR HOST IMPORTANT 
OR UNPLEASANT in your opinion. 

Speed 

Noise 

Their lanoeuvres and approach speeds are soietiies difficult to predict 

Hotorcyclists often provoke accidents 

It is difficult to distinguish between various types of two-wheeled 
lotor vehicle 

Riders' vulnerability 

There are a lot of lotorcyde accidents 

They are not always visible on the roads 

There are lany coiplexities involved with driving a lotorcyde and they 
are often liiited by weather and road conditions 

Riders' behaviour 

NONE 

1 2 > * B - * i 

If you have completed all of the parts to the questionnaire that are relevant to you it 
is now ready to send back to us using the envelope provided. WE WILL PAY THE POSTAGE FOR 
THIS. The address is: Peter Brooks, Research Organiser, T.A.A.P., Cranfield Institute of 
Technology, FREEPOST, Cranfield Bedford, MK43 7BR (tel: 0234-750111 Ext2235). 

You may feel strongly about possible causes of accidents involving two-wheeled aotor 
vehicles and how they might be prevented, especially as a result of your experience. If 
50, we would be nost grateful if you would let us know of your opinions in the space 
provided below (or overleaf if necessary). 

You may also wish to comment on the questionnaire in general, or on any particular aspect 

of it. 

THANK YOU VERY MUCH. YOUR CO-OPERATION AND HELP GIVEN IS GREATLY APPRECIATED 
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Applied Psychology Unit 
College of Aeronautics 
Cranfield Institute of Technology 
Cranfield Bedford MK43 OAL England 
Telephone Bedford (0234) 750111 
Telex 825072 CITECH G 

Dear Sir or Madan 

Road Safetv 

I an writing to ask for your help with sone road safety research being sponsored 
by a Government Research Council and carried out at Cranfield Institute of 
Technology. 

To carry out our work we need to know certain aspects about all road users, how 
nuch and when they use their vehicles, what kinds of vehicle they are using at 
the nonent and what they have used in the past. At present we are asking the 
drivers of cars for this infornation. 

We can only get this infornation by writing to car owners. To save expense we' 
are not writing to all, but to a relatively snail nunber, chosen at random from 
the registration records kept at the Driver and Vehicle Licensing Centre (DVLC), 
Swansea. In order to be sure that all possible answers are taken into account 
we are anxious to get a reply from every person we write to. 

The questionnaire which is enclosed should take only a few ninutes to complete. 
Would you please fill in the answers and post the quesionnaire back to us using 
the enclosed envelope. There is no need for a stanp. 

Please note that it is your reply we want even if at present you do not 
drive the car registered at the DVLC. Please do not ask anyone else to fill in 
th« forn instead of you, or we will not have a true cross-section of owners. 

Your reply will be kept strictly confidential, and will only be used for 
counting how many people give each different answer. Names will never be 
associated with responses, and the serial nunber on the questionnaire is solely 
so that we can identify those drivers who we do not hear fron. That way we can 
find out who nay not have received their copy and a reminder or another 
questionnaire can be sent to then. Indeed, your pronpt reply will save us 
troubling you again with reninder letters. 

I would be extrenely grateful for your help. May I wish you very safe and happy 
driving. 

Yours faithfully 

Peter Brooks 

Research Ornaniser 

A O Crsfifidd 
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PLEASE DO NOT PASS THIS FORM ON TO SOMEONE ELSE 

IT IS YOUR ANSWERS THAT WE NEED 

Survey of notorists selected at randon from DVLC records of car owners 

Thank you for beginning to read this questionnaire. We hope very much that 
you will continue and complete the questions as you go. The information 
which you could provide would be of immense value to our work on road 
safety. 

As you go through the questionnaire please either place ticks in the 
appropriate boxes, ring the answers which apply to you, or write your 
replies in the spaces provided by dotted lines. 

As indicated, the space on the far right hand side of the questionnaire is 
for our office use when taking information from completed questionnaires. 
The numbers which are in this column and which are in the boxes are not 
"scores". they are simply code numbers for entering the results into a 
computer. They will enable us to work directly from the questionnaires 
when they are returned, and there is no other meaning attached to the 
particular numbers which are used. 

As with most questionnaires, some questions may appear rather irrelevant. 
However, the questionnaire has been made as short as possible and each item 
has been included for specific use within a particular research objective. 

We hope that all of the questions will be answered by everyone receiving a 
questionnaire. If, however, you are unable or unwilling to answer certain 
questions, we are anxious that your replies to the others will still be 
returned to us. Remember that your answers will remain absolutely 
confidential and will not be associated with your identity at any stage. 

The first three questions ask for some basic details about yourself 

Ql Please ring which ever is applicable : MALE / FEMALE 

Q2 What was your age last birthday? 

In which COUNTY do you live? 

I«rl«l N u M b w r 

Q3 

Q4 For w h i c h of t h e f o l l o w i n g c l a s s e s of v e h i c l e have you passed t h e t e s t 
t o h o l d a f u l l d r i v i n g l i c e n c e ? (Please tick the appropriate box(es)). 

CAR • HOTORCYCLE f " * ] 
(not loped) ' ' 

HEAVY BOODS VEHICLE | ^ PUBLIC SERVICE VEHICLE [ ^ NONE [ j j 

For 
O f f i c e Use 

. , 1 > 4-7 

The next two questions refer to any motor vehicles which you own. 

QS Do you own any of t h e f o l l o w i n g t y p e s of motor v e h i c l e ? 
(Please tick the appropriate box(es). Tick 'NONE' if you no longer own even a car.) 

TMO-MHEELED HOTOR VEHICLE 
( i . e . lotorcycle, scooter, loped) D 3-MHEELED 

CAR 

LIGHT 
GOODS VEHICLE • HEAVY 

GOODS VEHICLE • r ~ n NONE r ~ ^ PUBLIC SERVICE 
VEHICLE 

If you are the owner of at least one car or van/light goods vehicle, please continue with the next 
series of questions starting with Q& on page 2. 
If you did not tick either 'CAR' or 'LIGHT GOODS VEHICLE' in B5, please go on to Qll on page 3. 

< a . 1 I S - 1 3 
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Q6 What s i z e e n g i n e d o e s e a c h v e h i c l e you own h a v e ? 
(Please enter the engine size(s) in the appropriate box for each of the 3 types of vehicle 
shown below. I f you do not know the engine size(s) , please tick 'DON'T FNOM',) 

3-MHEELED CAR(S) 

4-MHEELED CAR(S) 

LIGHT GOODS VEHICLE(S) 

EHGIHE S!ZE(S) 

(please enter) 

DON'T KNON DON'T OWN THIS 
TYPE OF VEHICLE 

(tick i f appropriate) 

The next four quest ions r e f e r to your d r i v i n g of a car or van. I f you own 
both a car and a van p l e a s e answer these quest ions in terms of your car 
d r i v i n g r a t h e r than van d r i v i n g . I f you own both a 3 and a 4-wheeled c a r , 
p lease answer i n t e r n s of your d r i v i n g of a 4-wheeled car . 

Q7 Roughly how f r e q u e n t l y do you d r i v e t h i s type of veh ic le? ( i . e . e i t h e r 
a car or van . ) 

EVERY 
DAY :

n 3-5 TIHES n * l 1-2 TIHES F » ! 2-3 TIHES p H ONCE A [ " > ] LESS \~^ 
J A MEEK I I A MEEK | | A HONTH | | HONTH | | OFTEN | j 

Q8 R o u g h l y how many m i l e s o f d r i v i n g w i t h t h i s t y p e of v e h i c l e do you do 
d u r i n g a t y p i c a l week? 

LESS THAN 
25 HILES :

n 25-50 r~*i 51-100 r~»] loi-iso n * ] 151-300 n n OVER 300 r~^ 
J HILES I I HILES | | HILES | | HILES | | HILES | | 

Q9 Does your driving mainly take place in town s , in the country, or is it 
^ b o u t equal for both town and country? 

HAINLY TOWN • HAINLY COUNTRY • EQUAL AHOUNT OF BOTH • 
QIO I n a t y p i c a l w e e k , d u r i n g w h i c h p a r t s of t h e day do you d r i v e t h i s t y p e 

o f v e h i c l e ? 
(For the days shown below, please tick the t i i e (s ) of the day when you usually drive.) 

ON A HON, TUES, 
NED OR THURSDAY ON A FRIDAY ON A SATURDAY ON A SUNDAY 

1 2.01 a.i - 7.00 a.i 

1 7,01 a.i - 10,00 a.i 

1 10.01 a.i - 4.00 p.i 

1 4.01 p.i - 7.00 p.i 

1 7.01 p.i - 10.00 p.i 

10.01 p.i - 2.00 a.i 

DO NOT USUALLY DRIVE 
ON THIS DAY OF MEEK 1 

< 3 , 1 > ao-
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The. next s ix quest ions r e f e r to any exper ience which you nay have wi th 
n o t o r c y c l e s , notor scooters or nopeds. 

Q l l Do you c u r r e n t l y a lso use any of the f o l l o w i n g v e h i c l e s as e i t h e r the 
DRIVER OR PASSENGER? 

(Please place a tick in the box next to the vehicle Is) used. If you do not use any of these 
vehicles at present, please tick 'NONE'.) 

HOTORCYCLE • HOTOR SCOOTER a HOPED n NONE n 

If you answered 'NONE* please go on to Q12. 
If you do use at least one of these types of vehicle at the loient, please liss out Bi2 and Q13 and 
go on to 014. 

Q12 Have you ever used any of the f o l l o w i n g v e h i c l e s as e i t h e r the DRIVER 
OR PASSENGER at any t ime in the past? 

(Please place a tick in the box next to the vehicle(s) which you have used. If you have not 
used any of thei, please tick 'NONE'.) 

HOTORCYCLE a HOTOR SCOOTER [31 "OPED [ [ j ] NONE n 

If you answered 'NONE' please go on to QIS on page 4. 
If you have used at least one of these vehicles as a driver or passenger, please answer Q13 and Q14, 

Q13 Roughly how many years (or months) has i t been since you 
used a two-wheeled motor v e h i c l e as a d r i v e r or passenger? 

Q14 (a) D id /do you mainly use a two-wheeled motor v e h i c l e as the d r i v e r or 
as the p i l l i o n passenger? 

(Please tick the appropriate box for each of the 3 types of vehicle,) 

USED HAINLY USED HAINLY HAVE NEVER USED 
AS THE DRIVER AS THE PILLION 

HOPED 

HOTOR SCOOTER 

HOTORCYCLE 

3 2 I 

3 2 1 

3 2 I 

(b) For how long have you been, or were you, the driver/passenger of 
a two-wheeled motor vehicle? 

LESS THAN 
2 HONTHS 

r~n 2-11 f~»] 12-18 n n i? HONTHS to r ^ OVER r ^ 
I I HONTHS I I HONTHS | | 5 YEARS | | 5 YEARS j j 

(c) How f r e q u e n t l y do you, or did you, use a two-wheeled motor 
v e h i c l e as the d r i v e r or the passenger: 

( i ) between A p r i l and October? l i .e. during the better weather) 

EVERY 
DAY • 3-5 TIHES 

A MEEK 
r~»l 1-2 TIHES \~^ 2-3 TIHES f " ^ LESS F H 
I I A MEEK I I A HONTH | | OFTEN | | 

( i i ) between October and A p r i l ? (i.e. during the poorer weather) 

EVERY 
DAY 

r * l 3-5 TIHES r ~ ^ 1-2 TIHES F ^ 2-3 TIHES P » ] LESS F ^ 
I I A WEEK I I A MEEK | | fi MONTH | | OFTEN | | 
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The next question refers to any road accidents (NO MATTER HOW MINOR AND 
EVEN IF NOT REPORTED TO THE POLICE OR TO AN INSURANCE COMPANY) in which you 
may have been involved. 

Q15 Have you ever been involved in any traffic 
a.ccident while driving a motor vehicle? 

YES NO 

D • 
If you answered 'NO', please go on to Q16, 
If you answered 'YES', please continue with part (a) (bl l> (c) of Q15, 

(a) In how many road a c c i d e n t s have you been invo lved w h i l e d r i v i n g ? 

(b) What t y p e ( s ) of motor v e h i c l e were you d r i v i n g in t h i s / t h e s e 
a c c i d e n t ( s ) ? 

(Please tick the appropriate box(es). If you were driving a type not given below, tick 'OTHER'.) 

TMO-MHEELED HOTOR VEHICLE 
(i.e. lotorcycle, scooter, toped) D 3-MHEELED 

CAR 

LIGHT 
GOODS VEHICLE • HEAVY 

GOODS VEHICLE • PUBLIC SERVICE 
VEHICLE 

(c) Other than your own v e h i c l e , did the acc ident or acc idents invo lve 
any of the f o l l o w i n g : 

(Please tick the appropriate box(es) for each previous accident.) 

NO OTHER VEHICLE 

A CAR 

A.TMO-MHEELED HOTOR VEHICLE 

A PEDAL-CYCLE 

A PEDESTRIAN 

TMO OR HORE CARS 

SOHE OTHER COHBINATION 

Accident 1 Accident 2 Accident 3 Accident 4 Accident 5 Accident 6 

1 

<a,1> «*-

The last three questions ask for information which will help work being 
done on accidents involving motorcycles. It is very important that as a 
road user you answer these questions, whether or not you have any 
motorcycling experience. We want to be sure that all points of view are 
taken into account. 

Q16 Do you presently have a close friend or 
anyone in the immediate family who OWNS 
a motorcycle, motor scooter or moped? 

YES D ""D 
Q17 Do you presently have a close friend or 

anyone in the immediate family who USES a 
motorcycle, motor scooter or moped, either 
AS THE DRIVER OR AS THE PILLION PASSENGER"' 

YES • ""• 



s 

QIB F i n a l l y , other road users have commented on what they consider to be 
the "unpleasant aspects" of two-wheeled motor veh ic les and 
mo to rcyc l i ng . A l i s t of the most common aspects given by them i s 
presented below. 

Please would you t i c k up to four which you th ink are the. most 
unpleasant aspects. I f you f e e l , f o r example, t ha t only two are 
re l evan t or accura te , j u s t t i c k these two; i f you consider none to 
be, t i c k "NONE". However, even i f you consider more than four to be 
of relevance, please select from these on ly the FOUR MOST IMPORTANT 
OR UNPLEASANT i n your o p i n i o n . 

Speed 

Noise 

Their lanoeuvres and approach speeds are soietiies difficult to predict 

Hotorcyclists often provoke accidents 

It is difficult to distinguish between various types of twp-wheeled 
•otor vehicle 

Riders' vulnerability 

There are a lot of lotorcyde accidents 

They are not always visible on the roads 

There are lany coiplexities involved with driving a lotorcycle and they 
are often liiited by weather and road conditions 

Riders' behaviour 

NONE 

13> Ta-7i 

If you have completed all of the parts to the questionnaire that are relevant to you it 
is now ready to send back to us using the envelope provided. WE WILL PAY THE POSTAGE FDR 
THIS. The address is: Peter Brooks, Research Organiser, Applied Psychology Unit 
(T.A.A.P.), Cranfield Institute of Technology, FREEPOST, Cranfield, Bedford MK43 7BR 
(tel: 0234-750111 Ext2235). 

If you wish to comment on the questionnaire or on any aspect of road safety please feel 
free to do so in the space provided below (or overleaf if necessary). We would welcome 
any views which you may feel strongly about. 

THANK YOU VERY MUCH. YOUR CO-OPERATION AND HELP GIVEN IS GREATLY APPRECIATED 
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Appl ied Psychology Unit 
CoHege of Aeronautics 
Cranfield Institute of Technology 
Cranfield Bedford MK43 OAL England 
Telephone Bedford (0234) 750111 
Telex 825072 CITECH G 

O Cranfield 

Dear Sir or Madam 

About a week ago I wrote to a number of people, including yourself, 
asking them to help our present work on road safety by completing a 
brief questionnaire. 

Host of the people have already replied, but I have not yet heard fron 
you. Your survey return and this letter nay well have crossed in the 
post. However, if you have put the questionnaire aside to finish 
later I do hope that you will be able to conplete and return it as 
soon as possible. We would be nost thankful. 

Yours faithfully 

/. 

Peter Brooks 

Research Oroaniser 
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Applied Psychology Unit 
College of Aeronautics 
Cranfield Institute of Technology 
Cranfield Bedford MK43 OAL England 
Telephone Bedford (0234) 750111 
Telex 825072 CITECH G 

C Cranfield 

Dear Sir or Madan 

About two weeks ago I wrote to you about a survey we are conducting as 
part of our work on road safety. My apologies for troubling you if 
you have recently returned your reply to us, but as I had not heard 
fron you prior to sending this letter I expect the forn has gone 
astray or has been nislaid. I have therefore enclosed another 
questionnaire and a postage-paid envelope for its return. I hope you 
will be able to spare a nonent to send it off. Your co-operation and 
help would be greatly appreciated. 

Yours faithfully 

Peter Brooks 

Research Organiser 
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Summary of the standard multiple regression analyses 

The following signiflczince levels are used: 

*** p < 0.001 

•• p < 0.01 

• p < 0.05 

t p < 0.07 

ns not significant 
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1 Data Set 

1 Northants 

1 Lines 

BedsOV 

Group 
Comparison 

Group 1 vs 
Group 7 

Group 1 vs 
Group 5 

Group 1 vs 
Group 4 
Group 1 vs 
Group 3 

Group 1 vs 
Group 2 

Group 1 vs 
Cïroup7 

Group 1 vs 
Groups 
Group 1 vs 
Group 4 

Group 1 vs 
Groups 
Group 1 vs 
Group 2 
Group 1 vs 
Group 7 

Group 1 vs 
Groups 

Group 1 vs 
Group 4 

Group 1 vs 
Group 3 

Group 1 vs 
Group 2 

Culpability 
of Motorist 

not known 

not known 

not known 

not known 

not known 

Category II 

Category n 

Category n 

Category II 

Category II 

Category II 

Category I 

Category II 

Category I 

Category ü 

Category I 

Category II 

Category I 
Category n 

Category I 

Main 
variables 
contributing 
to prediction 
MILES 

SEX 
SEX 

MILES 
SEX 

SEX 

MILES 
SEX 

AREA 
AREA 

AGE 
SEX 
GROUP 
GROUP 

GROUP 

AREA 
GROUP 

AREA 

AREA 

AREA 
FREQ 
CC 
AREA 

AREA 
FREO 
AREA 

AREA 
AREA 
AGE 
AREA 

AREA 
CC 
AREA 

AREA 
FREQ 
CC 

sr2 
(unique) 

0.03 

0.02 
0.03 

O.OI 
0.03 

0.01 

0.01 
0.02 

0.02 
0.02 

0.02 
0.02 
0.02 
0.07 

0.04 

0.03 
0.04 

0.03 

0.02 

0.03 
0.03 
0.03 
0.01 

0.03 
0.03 
O.OI 

0.01 
0.02 
0.02 
0.01 

0.01 
0.02 
0.01 

0.04 
0.04 
0.03 

Significance 
of variable 

• 

• 
• * 

* 
* 

t 

t 
• 

* 
ns 

ns 
ns 
ns 
** 

* 

t 
* 

T 

* 

* 
* 
• 
* 

** 
• 

t 
t 
« 

• 

• 
• 

** 
• 
4c 

R 

0.39** 

0.32*** 

0.31* 

0.31* 

0.33** 

0.44t 

0.46** 

0.44* 

0.45* 

0.41* 

0.23(ns) 

0.38* 

O.I9(ns) 

0.34** 

0.24* 

0.36** 

0.23* 

0.35* 
0.20(ns) 

0.41** 

R2 

0.15 

0.01 

O.IO 

0.10 

O.Il 

0.19 

0.21 

0.19 

0.20 

0.17 

0.05 

0.15 

0.04 

O.ll 

0.06 

0.13 

0.05 

0.13 
0.04 

0.17 
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Summary of the hierarchical multiple regression analyses 

The following significance levels are used: 

*** p < 0.001 

*• p < 0.01 

* p < 0.05 

t p < 0.07 

ns not signifrcant 
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1 Data Set 

1 Northants 

1 Lines 

BedsOV 

Group 
Comparison 

Group 1 vs 
Group 7 

Group 1 vs 
Group 5 

Group 1 vs 
Group 4 
Group 1 vs 
Group 3 

Group 1 vs 
Group 2 
Group 1 vs 
Group 7 

Group 1 vs 
Group 5 

Group 1 vs 
Group 4 

Group 1 vs 
Group 3 

Group 1 vs 
Group 2 

Group 1 vs 
Group 7 

Group 1 vs 
Group 5 

Group 1 vs 
Group 4 

Group 1 vs 
Group 3 

Group 1 vs 
Group 2 

Culpability of 
Motorist 

not known 

not known 

not known 

not known 

not known 

Category II 

Category I & II 

Category II 

Category I & II 

Category II 

Category I & II 

Category II 

Category I & II 

Category II 

Category I & II 
Category II 

Category I 

Category II 

Category I 

Category II 

Category I 

Category II 

Category I 
Category II 

Category I 

Variables entered giving signifrcant 
increase in R 

MILES 

SEX 
SEX 

MILES 
AREA 
SEX 

MILES 

SEX 
SEX 

AREA 

FREQ+SEX+AGE+AREA 
GROUP 
AREA 

GROUP 
AGE+SEX+AREA+FREQ+MILES 
GROUP 
AREA 

GROUP 
FREQ+SEX+AGE+AREA 
GROUP 
AREA 

GROUP 
M2+AREA+AGE+SEX+FREQ 
GROUP 
AREA 

AREA 
AREA 

AREA 
FREQ 
CC 
AREA 

FREQ 
AREA 
AREA 

AREA 
AREA 
ACS 
AREA 

AREA 

-
AREA 

AREA 
FREQ 
GROUP 

sr2 
(incremental) 
& 
significance 
level 
0.03** 

0.03* 
0.02** 

0.05*** 
0.02** 
0.02* 

0.02* 

0.02* 
0.02* 

0.09** 

0.21**» 
0.04* 
0.08* 

0.07* 
0.15*** 
0.09*** 
O.IO»» 

0.04» 
0.19»»» 
0.04» 
0.09»» 

0.04» 
0.20»»» 
0.05» 
0.08»» 

0.12»»» 
0.03»» 

0.05*» 
0.05»» 
0.02t 
0.02»» 

0.05»»» 
0.03»» 
0.02»» 

0.01» 
0.04»» 
0.03* 
0.02»» 

0.01» 

-
0.02»* 

0.06*» 
0.03» 
0.02t 

R 

0.26*» 

0.30»»» 

0.17» 

0.20» 

0.19» 

0.42»» 

0.50»»» 

0.44»»» 

0.49»»» 

0.42»» 

0.48»»» 

0.44»» 

0.50»»» 

0.35»» 

0.38»»» 
0.20»» 

0.34»* 

0.16»» 

0.29»** 

0.18»» 

0.33»» 

0.19»» 

0.13(ns) 
0.16» 

0.34*»» 

R2 

0.07 

0.09 

0.03 

0.04 

0.03 

0.18 

0.25 

0.19 

0.24 

0.18 

0.23 

0.19 

0.25 

0.13 

0.15 
0.04 

0.12 

0.03 

0.09 

0.03 

0.11 

0.03 

0.02 
0.03 

0.12 
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