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Vorwort des Herausgebers

Motorrad fahren zwischen Hedonismus und Vernunft

Motorrad fahren polarisiert so stark wie kaum zuvor in seiner {iber 100-jdhrigen
Geschichte. Stellten die ersten ,Fahrmaschinen® in ihrer technischen Ausstat-
tung und im Handling noch eine echte Herausforderung fiir ihre Piloten dar, ent-
wickelten sich die motorisierten Zweirdder in der Folgezeit zu praktischen All-
tagsbegleitern, die eine nahezu uneingeschriankte Mobilitdt gewahrleisten.

Die explosionsartige Entwicklung der Automobilindustrie ab der Mitte des 20.
Jahrhunderts driangte das Motorrad - zumindest seinen ,Nutzfaktor - in eine
AuBenseiterrolle und stigmatisierte seine Fahrer zu Rebellen. Doch auch diese
Entwicklung iiberlebte das Motorrad in all seinen Facetten, bis es Anfang der
90er Jahre zu einem neuen Hohenflug ansetzte.

Mit einem gewandelten Image und hoher gesellschaftlicher Akzeptanz ist das
motorisierte Zweirad ins 21. Jahrhundert gestartet. In Zeiten hoher Verkehrs-
dichte tragen Motorrdder und -roller heute dazu bei, einen , Verkehrsinfarkt* zu
verhindern, die Innenstidte zu entlasten und die individuelle Mobilitéit sicher zu
stellen. In zunehmendem MaBe dienen die dynamischen Einspurfahrzeuge aber
auch dem Freizeitvergniigen mit hohem ,Fun-Faktor”, die zum ,Bummeln iiber
den Boulevard“ ebenso geeignet sind wie fiir den sportlichen Einsatz auf dem
~Race Track"

StieBen noch vor wenigen Jahrzehnten die Fahrzeuge an ihre technischen Gren-
zen (Fahrwerk, Reifen, Bremsen), so ist es heute eher der Mensch, der die Gren-
ze des ,Fahrbaren® markiert. Deshalb gilt es, die Technik moderner motorisier-
ter Zweirdder so zu gestalten, dass sie beherrschbar bleibt. Hier schlieBlich fin-
det der ,Spagat des 21. Jahrhunderts auf zwei Radern* statt — die Polaritat zwi-
schen Vernunft (Nutzen) und Hedonismus (Lust). Die fein differenzierten Modell-
typen bieten beinahe fiir jeden Geschmack das Richtige, der Bogen ist gespannt
vom ,Nutzfahrzeug” tber den ,Allrounder® bis hin zum hoch spezialisierten
Superbike.

Doch die Fahrzeuge und ihre technische Ausstattung bilden wiederum nur einen
Pol in dem komplexen Verhiltnis zwischen Fahrer, Fahrzeug, StraBe und
Umwelt. Risikofaktoren, Fahrerverhalten, Trends, neue Technologien und
Umweltaspekte bestimmen in zunehmendem MaBe die Entwicklung rund um das
motorisierte Zweirad.
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So bildet die Harmonie zwischen Mensch und Maschine eine wichtige Voraus-
setzung fiir ebenso sicheres wie genussvolles Fahren. Welche technischen — und
menschlichen - Grenzwerte beim Motorrad fahren gelten, damit beschiftigen
sich seit fast 25 Jahren Wissenschaftler, Forscher und Praktiker.

Um die aktuellen Ergebnisse zu dokumentieren, zu diskutieren und neue Per-
spektiven aufzuzeigen, hat das Institut fiir Zweiradsicherheit (ifz) vom 13. bis
14. September 2004 nach Miinchen zu seiner 5. Internationalen Motorradkon-
ferenz eingeladen. Uber 100 Forscher, Wissenschaftler und Praktiker aus zahl-
reichen Nationen trafen hier unter dem Leitthema ,Sicherheit - Umwelt -
Zukunft zusammen.

Sicherheitsaspekte und Unfallanalysen, Fahrerausbildung und Fahrerpotenzial,
technische Innovationen fiir Mensch und Maschine sowie Umweltaspekte standen
im Mittelpunkt der Diskussion. Die Ergebnisse und den aktuellen Stand der For-
schung fiir die Motorrad-Sicherheit prasentiert dieser Tagungsband.

Das Institut fiir Zweiradsicherheit bedankt sich bei allen an der Konferenz Betei-
ligten - ,vor und hinter den Kulissen“ - fiir ihren unermiidlichen Einsatz. Die
Organisation der 5. Internationalen Motorradkonferenz unterstiitzten der Indus-
trie-Verband Motorrad und die Messe Miinchen.

Elmar Forke

Leiter Institut fiir Zweiradsicherheit
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Editor's Preface

Motorcycle riding between hedonism and reason

Riding a motorbike has been polarising people’s attitudes for the last hundred
years. While the first "Fahrmaschinen / riding machines” were a real challenge
for their operators with respect to technical equipment and handling, motorized
two-wheelers subsequently developed into convenient everyday companions
ensuring almost unlimited mobility.

The explosive boom of the automobile industry since the mid 20th century dis-
placed motorcycles to an outsider role — at least concerning their utility factor
- and stigmatised motorcycle riders. However, motorcycles even survived this
development until at the beginning of the years 1990 a new motorcycle boost
started.

With a changed image and high social acceptance the motorized two-wheelers
started into the 21st century. In times of high traffic density motorcycles and
scooters contribute strongly in preventing traffic breakdowns, relieving inner
city areas from heavy road traffic and in guaranteeing individual mobility. More
and more the dynamic single-track vehicles today serve as leisure time vehicles
with a high fun-factor, being suitable for strolling along the boulevard just as
for sportive experience on the race track.

Some decades ago motorcycles easily found their technical limits (carriage,
tyres, brakes) whereas today it is the rider who sets the limits of whatever is pos-
sible on two wheels. This is the reason why it is important to design modern
two-wheelers’ technology in a way that makes them controllable because the
"balancing act of the 21 century on two wheels” is the polarity between reason
(utility) and hedonism (delight/joy). The refined different motorcycle models
offer something for everybody’s taste, models range from commercial vehicles
over allrounders to highly specialized super bikes.

But vehicles and their technical equipment is only one pillar of the complex
interaction of rider, vehicle, road and environment. Risk factors, rider behaviour,
trends, new technologies and environment aspects more and more determine
developments around motorized two-wheelers. Thus harmony between rider and
machine is an important precondition for safe and joyful riding. Which impor-
tant technical and human limits are important for motorcycle riding - this is one
topic that scientists, researchers and motorcycle riders have been working on for
the last 25 years.
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In order to present, document, discuss and show new perspectives on these given
topics, the ifz invited to its 5th International Motorcycle Conference on Sep-
tember 13-14 2004 in Munich. More than 50 researchers, scientists and mc riders
from 12 nations came together in order to discuss motorcycle matters themed
"Safety - Environment - Future”.

Safety aspects and accident research, rider education and rider potentials, tech-
nical innovations for riders and machines as well as environment aspects are in
the centre of interest and discussion. Results and the present state of motorcy-
cle safety research will be presented in the conference’s proceedings on hand.

The ifz kindly thanks all people who have been involved in the conference -
behind and on the scene - for their unresting dedication. The German Motorcy-
cle Industry Association (IVM) and the Messe Munich supported the organizati-
on of the 5th International Motorcycle Conference.

Elmar Forke
Head of Institut fiir Zweiradsicherheit
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Préface de l’éditeur

Rouler en moto entre hédonisme et bon sens

Rouler en moto polarise bien plus fort qu’auparavant dans son histoire de plus
de 100 ans. Si les premieres « Machines » de part leur équipement technique et
en ce qui en concerne la conduite présentaient encore un véritable défi pour leurs
pilotes, les deux-roues motorisés sont devenus par la suite pratiquement un
compagnon du quotidien, garantissant une mobilité pratiquement sans bornes.

Le développement explosif de I'industrie automobile, a compter de la moiti¢ du
20¢éme siecle a classé moto - tout du moins en ce qui concerne « son facteur d'u-
tilité » - dans un role d’outsider en stigmatisant ses pilotes de rebelles. Mais la
moto a également survécu ce développement dans toutes ses facettes, pour au
début des années 90 prendre une nouvelle envolée.

Le deux-roues motorisé s’est lancé dans le 21éme siecle avec une image trans-
formée et une acceptance sociale plus élevée. Par des temps avec une intensité
de circulation élevée, les motos et les scooters contribuent aujourd’hui a éviter
« un infarctus de la circulation », a soulager le centre des villes et a garantir la
mobilité individuelle. De plus en plus, les deux-roues dynamiques contribuent
également au divertissement pendant les loisirs avec un « facteur d’amusement
» élevé et sont tout aussi appropriés pour « flaner sur les boulevards » que pour
I'engagement sportif sur le « Race Track ».

S’il y a quelques dizaines d’années, les véhicules atteignaient leurs limites tech-
niques (chassis, pneumatiques, freins), c’est aujourd’hui plutot leur conducteur
qui marquera les limites du réalisable en « conduite ». Il est de ce fait primordi-
al de concevoir la technique de deux-roues motorisés modernes de telle manie-
re que celle-ci reste maitrisable. C’est finalement ici que se produit le « grand
écart du 21éme siécle sur deux roues » - la polarité entre bon sens (utilité) et
hédonisme (envie/plaisir). Les types de modeles finement différenciés offrent
pratiquement pour chaque golt ce qui convient, la gamme s’étend de '« utili-
taire » 4 I’ « allrounder » jusqu’a la « superbike » hautement spécialisée.

Cependant les véhicules et leur équipement technique forment de nouveau uni-
quement qu'un pole dans la complexe relation entre pilote, véhicule, route et
environnement. Des facteurs de danger, comportement lors de la conduite, ten-
dances, technologies nouvelles et aspects écologiques déterminent de plus en
plus I'évolution tout autour du deux-roues motoriseé.
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C’est ainsi que I'harmonie entre homme et machine constitue un critére impor-
tant pour une conduite toute aussi sire qu’épicurienne. Quelles limites techni-
ques - et humaines - trouvent application lors de la conduite d’'une moto, occu-
pent déja bien plus de 25 ans les scientifiques, chercheurs et les pilotes dispo-
sant du sens du pratique.

Pour documenter les résultats actuels, les discuter et mettre en évidence de nou-
velles perspectives, I'institut pour la sécurité des deux-roues (ifz) invite du 13 au
14 septembre 2004 a sa 5éme conférence internationale de la moto, a Munich.
Plus de 100 chercheurs, scientifiques et personnes disposant du sens pratique
d’un grand nombre de nations se sont rencontrés ici sous le slogan « Sécurité -
Environnement - Avenir ».

Les aspects de sécurité et analyses des accidents, formation de pilotes et poten-
tiel des pilotes, innovations techniques pour homme et machine, ainsi que les
aspects écologiques se situeront au centre de la discussion. Les résultats et 1’état
actuel de la recherche en ce qui concerne la sécurité en moto sont présentés dans
ce fascicule du congres.

L'institut pour la sécurité des deux-doues remercie tous les participants a la con-
férence - « devant et derriere les coulisses » pour leur engagement infatigable.
L'organisation de la 5éme conférence internationale de la moto a été patronnée
par I'association de I'industrie de la moto et la foire de Munich.

Elmar Forke

Directeur de I'institut pour la sécurité des deux-roues
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Unfallforschung

Accident research
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MAIDS - erste Ergebnisse einer ausfihrlichen
europdischen Untersuchung von Motorradunfdallen

MAIDS - the first results of a european motorcycle
in-depth accident study

MAIDS - les premiers résultats d’une étude
européenne approfondie de I’accidentologie moto

Jacques Compagne
Association des Constructeurs
Européens de Motocycles
(ACEM)

23



Kurzfassung

Seit motorisierte Zweirdder einen wertvollen Beitrag zur Mobilitdt in Europa
leisten und die Motorradfahrer als eine der gefahrdetsten Gruppen schwicherer
Verkehrsteilnehmer gesehen werden, ist es wichtig, den Hergang und die Ursa-
chen von Motorradunfillen besser zu verstehen.

Die Vereinigung der Europidischen Motorradhersteller (ACEM) leitete mit der
Unterstiitzung der Europdischen Kommission und anderer Partner eine umfang-
reiche ,,In-Depth”-Studie von Motorrad- und Mopedunfillen zwischen 1999 und
2000 in fiinf ausgewihlten Regionen in Frankreich, Deutschland, den Nieder-
landen, Spanien und Italien.

Untersucht wurde im Detail eine Gesamtzahl von 921 Unfillen, die annidhernd
2000 Variablen fiir jeden Unfall ergeben haben. Aus diesen den Daten wurden
alle fahrerischen, umweltbedingten und fahrzeugbezogenen Faktoren, die zum
Unfall fiihrten, herausgestellt. Dazu existieren vergleichbare Informationen fiir
Motorradfahrer und Motorrader, die in den selben Regionen nicht in Unfille ver-
wickelt waren, in Hohe von weiteren 923 Fillen.

Die Daten, die wéihrend der Studie gesammelt wurden, repriasentieren die zur Zeit
umfassensten In-Depth-Daten, die fiir Motorradunfille in Europa zur Verfiigung
stehen. Es ist zu erwarten, dass dieses Datenmaterial lange benotigte Informa-
tionen fiir eine zukiinftige Forschung in Relation zu politischen Belangen lie-
fern wird.
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Abstract

Since powered two wheelers (PTWs) provide a valuable contribution to mobili-
ty in Europe and the riders are seen as one of the most vulnerable groups of road
users it is necessary to better understand the nature and causes of PTW acci-
dents.

The Association of European Motorcycle Manufacturers (ACEM) with the sup-
port of the European Commission and other partners conducted an extensive in-
depth study of motorcycle and moped accidents during the period 1999-2000 in
five sampling areas located in France, Germany, Netherlands, Spain and Italy.

A total of 921 accidents were investigated in detail, resulting in approximately
2000 variables being coded for each accident. From this data, all the human, en-
vironmental and vehicle factors which contributed to the outcome of the acci-
dent were identified. To provide comparative information on riders and PTWs
that were not involved in accidents in the same sample areas, data was collec-
ted in a further 923 cases.

The data collected during this study represents the most comprehensive in-depth
data currently available for PTW accidents in Europe. It is expected that this data
will provide much needed information for developing future research in relation
to public policy issues.
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Résumé

Etant donné que les deux-roues a moteur contribuent précieusement a la mobi-
lité en Europe et que leurs conducteurs sont considérés comme un des groupes
les plus vulnérables parmi les usagers de la route, il est nécessaire de mieux com-
prendre la nature et les causes des accidents des deux-roues a moteur.

L’association des constructeurs européens de motocycles (ACEM) a effectué, avec
le soutien de la Commission Européenne et d’autres partenaires, une vaste étude
approfondie des accidents de moto et de cyclomoteur pendant la période 1999-
2000 dans cinq zones expérimentales situées en France, en Allemagne, aux
Pays-Bas, en Espagne et en Italie.

921 accidents en tout ont été examinés en détail, ce qui a donné environ 2000
variables codées pour chaque accident. A partir de ces données, tous les facteurs
humains, environnementaux et liés aux véhicules qui ont contribué a I’accident
ont été identifiés. Pour fournir des informations comparatives sur les conduc-
teurs et les deux-roues a moteur qui n’ont pas été impliqués dans des accidents
dans ces mémes zones expérimentales, des données sur 923 autres cas ont été
réunies.

Les données réunies pendant cette étude sont les données approfondies les plus
completes actuellement disponibles sur les accidents de deux-roues en Europe.
On s’attend a ce que ces données fournissent de nombreuses informations néces-
saires pour développer la recherche future dans le cadre de la politique générale.
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MAIDS - the first results of a european motorcycle
in-depth accident study
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1. Introduction

Since powered two wheelers (PTWs) provide a valuable contribution to mobili-
ty in Europe and the riders are seen as one of the most vulnerable groups of road
users, it is necessary to better understand the nature and causes of PTW acci-
dents.

There is little detailed information about the casualties and accidents associated
with powered two wheelers (PTW) in Europe. The information currently availa-
ble comes from national police reports or from specific studies. National police
reports are not sufficiently detailed to understand the causes of PTW accidents
fully. Specific research studies of PTWs use different data collection criteria and
different data collection methodologies, thereby limiting the ability to compare
the different studies and to develop a comprehensive European strategy for the
reduction of PTW accidents.

The Association of European Motorcycle Manufacturers (ACEM) with the sup-
port of the European Commission and other partners conducted an extensive in-
depth study of motorcycle and moped accidents during the period 1999-2000 in
five sampling areas located in France, Germany, Netherlands, Spain and Italy.

1.1 Objectives
The objectives of this study were as follows:

1. to identify and indicate the causes and consequences of PTW accidents in a
well-defined sampling area

2. to compare the accident data to a control population in order to determine
the risk associated with certain factors (e.g., alcohol)

3. to apply this comprehensive and reliable data source in the development of
proper counter-measures that will reduce the frequency and severity of PTW
accidents

28



1.2 Accident information

A total of 921 accidents were investigated in detail, resulting in approximately
2000 variables being coded for each accident. From this data, all the human,
environmental and vehicle factors which contributed to the outcome of the acci-
dent were identified.

The investigation included a full reconstruction of the accident, including
human, environment and vehicle factors, and an identification of all accident
cause factors. All witnesses to the accident were interviewed, all vehicles were
inspected whenever possible and, subject to the applicable privacy laws of each
sampling area, all medical records for the injured riders and passengers were
collected with the full cooperation and consent of both the injured person and
the local authorities and subject to the applicable privacy laws of each sampling
area.

Final position
of PTWW
Final position
of car
Final positin
of rider

Figure 1
Accident reconstruction: on-scene data collection
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1.3 Exposure information

To provide comparative information on riders and PTWs that were not involved
in accidents in the same sample areas, data was collected in a further 923 cases.
The collection technique was specifically developed to meet the circumstances
of this study and is commonly referred to as an exposure or case-control study.
This exposure information on non-accident involved PTW riders was essential
for establishing the significance of the data collected from the accident cases
and the identification of potential risk factors in PTW accidents.

1.4 Statistical analysis

At the conclusion of the data collection, all accident data was entered into a
database for each sampling area and compared to a sample of non-involved
PTW riders within the same sampling area using an exposure data collection
methodology developed specifically for this study. Statistical data analysis pro-
vided identification of PTW accident risk factors by comparing the accident data
to the exposure data.

1.5 Methodology

The same methodology for on-scene in-depth motorcycle accident investiga-
tions developed by the Organisation for Economic Co-operation and Develop-
ment (OECD) was used by all five research groups in order to maintain consis-
tency in the data collected in each sampling area.

The data collected during this study represents the most comprehensive in-depth
data currently available for PTW accidents in Europe. It is expected that this data
will provide much needed information for developing future research in relati-
on to public policy issues.
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2. The results on accident causations

2.1 The contributing factors

Table 1 provides a summary of the general categories of primary accident con-
tributing factor. Human factors were coded as the primary accident contributing
factor in approximately 87.5% of all cases (i.e., 37.1% + 50.4%), indicating that
vehicle operators are largely responsible for accident causation. PTWs as
vehicles were identified as the primary cause factor in six cases (less than 1% of
all cases). The environment was considered to be the primary accident contri-

buting factor in 7.7% of all cases.

Frequency Percent
Human — PTW rider 3 371
Human — OV driver 464 50.4
Vehicle B 07
Environmental 72 T
Other failure 37 4.1
Total 921 1000
Table 1

Primary accident contributing factor

If the primary accident cause factor was considered to be a human factor, each
research team was instructed to apply the most appropriate failure coding for

either the PTW rider or the OV driver. The failures were defined using the OECD
definitions: perception, comprehension, decision and reaction failures.
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The data presented in Figure 2 indicates that the most frequently reported pri-
mary accident contributing factor was a perception failure on the part of the OV
driver. This data indicates that the primary contributing factor in 36.6% of all
MAIDS cases was the inability of the OV driver to perceive the PTW or the PTW
rider. The next most frequently coded primary accident contributing factor was
a decision failure on the part of the PTW rider (13% of all cases) and a percep-
tion failure on the part of the PTW rider (12% of all cases). These were reported
cases in which the PTW rider did not perceive the dangerous situation and got
involved in the crash as a result of this lack of perception.
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Figure 2
Detailed primary accident contributing factors

In addition to the primary accident contributing factor, each research team iden-
tified up to four additional contributing factors for each accident. A contribu-
ting factor was defined as any human, vehicle or environmental factor which
the investigator considers to have contributed to the overall outcome of the acci-
dent. Primary contributing factors were not recoded as contributing factors;
therefore, the factors presented below represent contributing factors that were
observed in addition to the primary contributing factor.
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Table 2 indicates that the PTW rider was considered to be an additional contri-
buting factor in 43.7% of all contributing factors. The OV driver was also indi-
cated as an additional contributing factor in 28.6% of all contributing factors.

Frequency Percent
PTW rider 900 437
OV driver 59 | 288
PTWtechnical failure 32 16
OV technical failure 10 05
Erwironmental cause 300 146
Other 87 42
Unknown contributing factor M 6.3
Total 2059 1000

Table 2
Other accident contributing factors
(Note: Multiple responses could be made for each case)
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2.2 Human contributing factors

The evaluation of the human factor related accident cause factors required a
complete evaluation of the actions of the PTW rider and the OV driver during

all phases of the accident sequence.

Table 3 provides information regarding the number of cases in which an atten-
tion failure was considered to be a contributing factor to accident causation. The
loss of concentration upon the riding or driving activity has the potential to
reduce the reaction time of the vehicle operator and thus reduce the amount of

time available for collision avoidance.

The data indicates that PTW rider attention failure contributed to the accident

in 10.6% of all MAIDS cases (n=98).

Frequency | Percent
Attention failure was present, but did not contribute to accident causation 35 38
Attention failure was present and contributed to accident causation 93 106
No attention failure 759 824
Unknown if attention failure was present 29 31
Total 921 1000
Table 3

Attention failure, including distractions and stress (PTW rider)

Table 4 indicates that more OV drivers experienced attention failure: 18.4% of

all cases involving an OV.

Frequency | Percent
Aftention faillure was present, but did not contribute to accident causation 3 40
Attention failure was present and contrbuted to accident causation 143 18.4
Mo OV, or no attention failure &52 71.0
Unknown if attention failure was present 52 66
Total 778 1000
Table 4

Attention failure, including distractions and stress (OV driver)
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Table 5 reports on the number of cases in which a PTW rider traffic-scan error
contributed to the causation of the accident. The data indicates that a PTW rider
traffic-scan error was reported in 27.7% of all cases involving an OV.

Frequency | Percent
Traffic-scan made no contribution to accident causation 478 5189
Traffic-scan error was present and contributed to accident causation 255 277
Mot applicable or no other traffic present 176 191
Unknown 12 13
Total 921 1000
Table 5

Traffic-scan error (PTW rider)

When compared to PTW riders, OV drivers were reported to have a much higher
frequency of traffic-scan related errors. Table 6 indicates that a traffic-scanning
error related to accident causation was reported in 62.9% of cases involving an

oV.

Frequency | Percent
Traffic-scan made no contribution to accident causation 205 263
Traffic-scan error was present and contributed to accident causation 489 629
Not applicable, no OV or no ather traffic present 69 89
Unknown 15 1:9
Total 778 100.0

Table 6

Traffic-scan error (OV driver)
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Table 7 reports that 26.4% of cases included some type of visual obstruction for
the PTW rider (i.e., 7.9% + 18.5%). The neglect of the visual obstruction contri-
buted to accident causation in 18.5% of cases. Table 8 reports a similar percen-
tage of cases which included a visual obstruction (i.e., 29.7%, 7.1% + 22.6%) and
a similar but higher percentage of cases in which the OV driver had neglected
the visual obstruction and this neglect contributed to the accident (i.e., 22.6%).

Frequency | Percent
Wisual obstructions were present but did not contribute to accident 73 79
“isual obstructions present and contributed to accident 170 18:5
Mot applicable, no visual obstructions 674 732
Unknown if visual obstruction was neglected by PTW rider 4 0.4
Total 921 1000
Table 7

Visual obstructions neglected (PTW rider)

Frequency | Percent
Visual obstructions were present but did not contribute to accident g5 71
Visual obstructions present and contributed to accident 176 2286
Not applicable, no visual obstructions 529 BB.0
Unknown if visual obstruction was neglected by OV driver 18 23
Total 778 1000
Table 8

Visual obstructions neglected (OV driver)

Based upon the accident reconstruction, investigators were able to determine if
a hazard was present and if that hazard had been detected prior to the collision.
Table 9 indicates that a total of 74 cases were identified where there was a tem-
porary hazard detection situation involved in the collision. In 65% of these cases
(i.e., 48 of the 74 cases), the PTW rider failed to detect the hazard and this fai-
lure contributed to the accident causation.

Freguency Percent
Temporary traffic hazard present, but did not contribute to accident causation 26 28
Temporary traffic hazard present and contributed to accident causation 48 52
Mot applicable, no temporary traffic hazard present 844 97
Unknown contribution 3 03
Total 921 100.0
Table 9

Temporary traffic hazard detection failure (PTW rider)
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Table 10 reports on the number of cases in which there was a temporary traffic
hazard detection failure on the part of the OV driver. Of the 54 cases involving
a temporary traffic hazard, the OV driver was considered to have failed to detect
the hazard, thus contributing to the accident, in 67% of those cases (i.e., 36 of
54 cases).

Frequency Percent
Temporary traffic hazard present, but did not contribute to accident causation 18 23
Temporary traffic hazard present and contributed to accident causation k3] 46
Mot applicable, no temporary traffic hazard present 712 915
Unknown contribution 12 16
Total 778 1000
Table 10

Temporary traffic hazard detection failure (OV driver)

Table 11 shows the number of cases in which a faulty traffic strategy was found
present and the number of cases in which the faulty traffic strategy contributed
to the accident causation.The data in Table 11 indicates that there were 596
cases in which the PTW rider was considered to have had some type of faulty
traffic strategy (i.e., 299 + 297 cases). The faulty traffic strategy was considered
to have contributed to accident causation in approximately half of the reported
cases where a traffic strategy was required.

Frequency Percent
Trafiic strategy made no contribution to accident causation 299 325
Trafiic strategy contributed to accident causation 297 322
Mot applicable, no other traffic present 322 35.0
Unknown if faulty traffic strategy was present 3 03
Total 921 1000
Table 11

Faulty traffic strategy (PTW rider)
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OV drivers were involved in approximately the same percentage of cases with a
faulty traffic strategy when compared to the PTW riders: 40.6% of the cases.

Frequency Percent
Traffic strategy made no contribution to accident causation 218 281
Traffic strategy contributed to accident causation 316 406
Not applicable, or no other trafiic present 229 294
Unknown if faulty traffic strategy was present 15 19
Total 778 100.0

Table 12
Faulty traffic strategy (OV driver)

Table 13 provides the information regarding the distribution of PTW speed rela-
tive to the surrounding traffic. In 73.8% of the cases, the PTW was considered
to be travelling at a normal speed relative to the surrounding traffic or travel-
ling in a condition without any other traffic. In 18.0% of cases (n=166), the PTW
rider was travelling at a speed which was either above or below the surrounding
traffic and this speed difference was considered to be a contributing factor. In
74 other cases (8.1%), the PTW was travelling at an unusual speed (i.e., higher
or lower than surrounding traffic), yet this speed difference made no contribu-
tion to accident causation.

L1 vehicles L3 wehicles Total

Frequency | % of L1 | Frequency | % of L3 | Frequency | Percent
Speed unusual but no
DLRE 35 88 39 75 74 8.1
Speed difference contributed to
acridant 57 143 109 208 166 180
No unusual speed or no other ;
traffic (nat applicable) 305 766 375 77 EB0 738
Unknown 1 03 0 oo 1 0.1
Total 398 100.0 523 1000 921 100.0

Table 13
Speed compared to surrounding traffic (PTW)
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Table 14 indicates the number of cases in which the OV was found to travelling
at a speed that was either higher or lower than the surrounding traffic. The data
indicates that there were 98 cases in which a speed difference was observed bet-
ween the OVs and the surrounding traffic. In 37 cases (4.8% of all cases with an
0V); the speed difference did contribute to the accident, but in 61 cases, this
speed difference made no contribution.

Frequency Percent
Speed unusual but no contribution B1 78
Speed difference contributed to accident 37 48
Mo unusual speed or no other traffic (not applicable) 666 856
Unknown 14 18
Total 778 1000

Table 14
Speed compared to surrounding traffic (OV)

2.3 Environmental contributing factors

Table 15 indicates the distribution of a roadway design defect as a contributing
factor for the PTW.

The data indicates that roadway design defects were present in 57 cases, but did
not contribute to the causation of the accident in 47% of those cases (i.e., 27 of
the 57 cases). In 4 cases, the design defect was the precipitating event of the
accident and in 7 cases the design defect was the primary contributing factor for
accident causation. In the 19 remaining cases, the roadway design defect was
an additional contributing factor to the accident.

Frequency Percent
Roadway design defect present but not a contributing factor 27 29
Roadway design defect was the precipitating event 4 04
Roadway design defect was the primary contributing factor 7 08
Roadway design defect was a contributing factor 19 241
Not applicable, no OV, or no roadway design defect present 564 93.8
Total o 1000

Table 15

Roadway design defect (PTW)
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Table 16 describes the presence and influence of roadway maintenance defects
as a contributing factor in accident causation for the PTW and PTW rider.

The data shows that there were 146 reported cases of roadway maintenance
defects. A maintenance defect was the precipitating event in 8 of those cases and
was the primary contributing factor or a contributing factor in 25 cases (17.1%
of cases involving a roadway maintenance defect). A roadway maintenance
defect was reported as being present in 113 cases (12.3%), but was not found to
be a contributing factor in those cases.

Frequency | Percent
Roadway maintenance defect present but not a contributing factor 113 123
Roadway maintenance defect was the precipitating event 8 09
Roadway maintenance defect was a contributing factor B 06
Roadway maintenance defect was the primary contributing factor 19 21
Mot applicable, no OV, or no roadway maintenance defect 774 840
Unknown 1 0.1
Total 921 100.0
Table 16

Roadway maintenance defect (PTW)

Table 17 shows the distribution of cases which report the presence of a traffic
hazard as a contributing factor for the PTW rider. A total of 56 cases were repor-
ted to involve a traffic hazard. In 60% of those reported cases, the traffic hazard
contributed to the accident in some way, either as the precipitating event (10
cases, 17.9% of reported cases involving a traffic hazard), as primary contribu-
ting factor (6 cases, 10.7% of reported cases involving a traffic hazard) or a con-
tributing factor (18 cases, 32.1% of reported cases involving a traffic hazard).

Frequency Percent
Temparary obstruction present but not a contributing factor 22 24
Temporary obstruction was the precipitating event 10 11
Temporary obstruction was the primary contributing factor B 07
Temporary obstruction was a contributing factor 18 20
ot applicable, no OV, or no temporary traffic obstruction 864 937
Unknown 1 01
Total 921 1000

Table 17

Traffic hazard, including construction and maintenance operations (PTW)
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Table 18 shows the effect of weather as a contributing factor for the PTW rider
in accidents collected during the MAIDS research project. The data presented
indicates that weather made no contribution to accident causation in 92.6% of
MAIDS cases (854 cases) and was the precipitating event in 7 cases (0.8% of all
cases). There were 18 cases in which the weather was reported as being a pri-
mary contributing factor for the PTW (2.0% of all cases). The weather was also
reported to contribute to accident causation in 42 cases (4.6% of all cases).

Frequency | Percent
Weather made no contribution to accident 854 926
Weather related problem wasthe precipitating event 7 08
VWeather related problem was the primary contributing factor 18 20
‘Weather related problem was a contributing factor 42 46
Total 9 1000
Table 18

Weather-related problem (PTW)

2.4 Vehicle contributing factors

Table 19 shows the frequency of accident-related PTW vehicle failures with a
total of 47 cases.

Frequency Percent
Yes 47 5:1
No 866 940
Unknown g 09
Total 921 100.0

Table 19
PTW vehicle failure, accident cause related problem
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Table 20 presents a detailed description of the PTW vehicle failures identified in
Table 19. Seventy two percent of all PTW failures were related to the tyre or
wheel and most often this was reported as a tyre blow out or a tyre failure. There
were eleven reported cases of brake problems (1.2% of all cases).

Frequency Percent
Tyre orwheel problem 3 3.7
Brake problem " 1.2
Steering problem 1 0.1
Suspension problern 1 01
Not applicable, no PTW vehicle failure a66 940
Unknown 8 0.9
Total 921 100.0

Table 20
Specific cause of PTW vehicle failure, accident cause related problem

Table 21 indicates that in 68.6% of all accidents, there was no fuel leakage noted
at any time during the crash sequence. Some minor leakage (i.e., less than
50 ml) was noted in 23.5% of all reported cases and considerable leakage (i.e.,
more than 50 ml) was reported in 6.5% of all cases.

Frequency Percent
None 632 686
Minor leakage 216 235
Considerable leakage B0 B5
Unknown if fuel leakage was present 13 1.4
Total a 100.0

Table 21
Fuel leakage
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Table 22 indicates that fires were noted in 10 reported cases or 1.1% of all acci-
dents. Six of the reported fires occurred during the crash while the remaining 4
cases were determined to be post-crash fires, i.e., they occurred after the primary
impact to a PTW that had already sustained some type of impact damage. It is
important to note the fact that while there were 276 reported cases of fuel lea-
kage (i.e., 216 + 60), there were only 10 reported fires.

Frequency Percent
No 91 98.9
Yes 10 1.1
Total 921 1000
Table 22

Fire occurrence

2.5 Findings on accident causation

e The main primary contributing factors were the PTW rider (37.1%) and the
OV driver (50.4%)

e In 10.6% of all cases, PTW rider inattention was present and contributed to
accident causation

e In 36.6% of all cases, the primary contributing factor was a perception fail-
ure on the part of the OV driver

e 27.7% of PTW riders and 62.9% of OV drivers made a traffic-scan error which
contributed to the accident

e 32.200 of PTW riders and 40.6% of OV drivers engaged in faulty traffic stra-
tegies which contributed to the accident

e A difference in speed compared to the surrounding traffic was identified as
a contributing factor for PTWs in 18.0% of all cases and a contributing
factor for the OV in 4.8% of all cases

e The weather was a contributing factor or precipitating event for the PTW in
7.4% of cases

e 3.79% of cases involved a PTW tyre problem and 1.2% a brake problem
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3. Selected results on vehicle

e  With the exception of the modified conventional street PTWs, no one style
of vehicle was over-represented in the accident data

400 -
0 oAccidents
mExposure data

Number of cases
]
o

Figure 3
PTW style

e Engine displacement does not represent a risk factor in accident involvement
e PTWs with an engine capacity above 1001cc were under-represented in the
accident data and smaller vehicles were neither over- nor under-represented

Accident data Exposure data

Frequency Percent Frequency Percent
up to 50 cc 394 2.7 367 398
51t0125¢cc 89 97 5] 93
126 to 250 cc 37 40 2 35
251 10500 cc 56 6.1 20 54
201 o750 cc 206 2.4 193 208
751 t0 1000 cc 80 87 107 116
1001 or mare 58 63 =] 95
Unknown 1 0.1 0.0 0.0
Total 921 1000 923 100.0

Table 23
Engine displacement
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4. Selected results on collision dynamics

e At the time of the precipitating event, 50% of all PTWs, 37% of PTWs in
single vehicle collisions and 19.4% of PTWs in fatal accidents were
travelling at 50 km/h or less
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Figure 4
Travelling speed (all PTW accident)

e 750 of all PTW impact speeds were under 50 km/h

Frequency Percent
0 krvh 14 15
10 krvh 44 48
20 krvh 124 13.4
30 kmvh 194 21.1
40 kmh 185 20.1
50 krvh 128 13.9
60 krmvh 70 76
70 kmh 45 49
80 kmvh 40 43
90 krvh 25 27
100 kméh or higher 50 54
Unknown 2 02
Total 921 1000

Table 24
PTW impact speed (all accidents)



5. Selected results on environmental factors

e 84.7% of the time the roads were dry at the time of the accident

Frequency Percent
Dry 780 84.7
Water 73 78
Snow 2 02
hiud 3 03
Ice 5 05
Gravel sand 23 25
Qil 7 08
Other 26 289
Unknown 2 02
Total 9 1000

Table 25
Roadway contamination

e Roadside barriers accounted for 60 PTW rider injuries
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Figure 5

Roadside barrier injury summary
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6. Selected results on human factors

e Riders under 17 were neither under- nor over-represented in the accident
data. Riders between 18-21 and 22-25 were over-represented, while riders
between 41 and 55 were under-represented in the accident population. This
suggests that riders between the ages of 41 and 55 have less risk of being in
an accident when compared to the general riding population
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Figure 6
PTW rider age
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e OV operators who also held a PTW licence were less likely to commit per-
ception failures than OV operators who did not have a PTW licence (26.4%
versus 50.9%)

ov driverotherfailure 12

ow driverreaction |q
Taidure 1

ow driver (- 21
Taidure 56
ow driver 4
comprehension failure ]
ov driver percegtion
failure 1364

]

PTW rider otherfailure 1"

Primary contributing facic

PTW rider dicision
Tailure 56
PTW rider perception
failure 52

other %

[} 50 100 150 200 250 00
Humber of cazex

[ Conly car licence & PTWilicence ]

Figure 7
Cross-tabulation of primary accident contributing factor by OV
driver’s licence qualification

7. Selected results on powered two wheelers in a mixed
traffic environment

e Visibility was limited by an environmental condition for both the PTW ope-
rator and the OV operator in 3% of the cases

Frequency Percent
None 888 965
Weather condition 29 3.1
Other 2 0.2
Unknown 2 0.2
Total 921 100.0
Table 26

Visibility limitation (PTW rider)
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Freguency Percent
None 734 94.3
Weather condition 25 32
Other 5 07
Unknown 14 18
Total 778 100.0
Table 27

Visibility limitation (OV driver)

e Stationary view obstructions, including vegetation and parked vehicles, were
recorded for 18.0% of the PTW riders and 20.5% of the OV operators

Frequency | Percent |
None 753 819
Buildings 19 21
Signs 4 0.4
“egetation, trees, walls B2 6.7
Hill 4 0.4
Blind curve 14 15
Stationary or parked vehicles 50 5.4
Barricades 3 0.3
Other 11 32
Unknown 1 0.1
Total 921 100
Table 28

Stationary view obstructions for PTW rider

Frequency | Percent
Mone 607 78.0
Buildings 20 25
Signs 8 10
“egetation, trees, walls 52 E7
Hill 4 05
Blind curve ] 12
Stationary or parked vehicles 52 67
Barricades 4 05
Other 10 13
Unknown 12 15
Total 778 1000
Table 29

Stationary view obstructions for OV driver

e Almost 90% all PTW accidents occur in light to moderate traffic conditions
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Frequency Percent
Light 517 8.1
Moderate 275 299
Heavy 119 129
Unknown 10 1.1
Total 921 1000
Table 30

Traffic density at time of accident (PTW)

8. Selected results on rider protection

e Lower extremity injuries made up 31.8% of all injuries, followed by upper
extremity injuries which made up 23.9% of all injuries. Head injuries accoun-
ted for 18.7% of all reported injuries

Head
18.4% (n=628)
Thorax
7 4% (n=254)
Abdomen
4.1% (n=140)

1.1% (ne33)

Spine
50% (n=171)

Upper extremities
243% (n=230)
Felvis
2.2% (n=75)

AR

Lower extremities
31.8% (n=1086)

Whole body
57% (n=195)

Figure 8
Distribution of rider injuries
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9. First brief conclusion

The 921 on-scene, in-depth accident investigations have provided a large volu-
me of data related to the general characteristics of PTW accidents; including
accident causation and rider and passenger injury information. The outcome of
these investigations can be considered in the identification, development and
introduction of countermeasures.
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Ein Vergleich von Motorrad-Unfallursachen und
Ursachen von Verletzungen im unteren Extremitdten-
bereich in Thailand & USA

Comparing accident cause factors and lower
extremity orthopedic injury cause factors
in Thailand & USA motorcycle crashes

James V. Ouellet
Head Protection Research Laboratory, Paramount, CA

Vira Kasantikul
School of Pharmacy, Silpakorn University, Thailand
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Kurzfassung

Bei zwei griindlichen Untersuchungen von Motorradunfédllen am Unfallort -
eine in Los Angeles und eine in Thailand - stellten sich in Bezug auf Unfallursa-
che sowohl Ahnlichkeiten als auch grofe Unterschiede heraus.

Beide Untersuchungen betrafen vor allem multiple Fahrzeugunfélle. In Los An-
geles wurden sie jedoch meistens durch Autofahrer hervorgerufen, die das Mo-
torrad nicht rechtzeitig wahrnahmen. In Thailand wurden multiple Fahrzeugun-
fille genauso oft durch Versagen des Motorradfahrers hervorgerufen wie auch
durch Autofahrerversagen. In Los Angeles sagten viele Autofahrer, aber in Thai-
land sehr wenige, aus, dass sie das Motorrad nicht gesehen hétten.

Alkoholverzehr vor der Fahrt geschah weitaus hédufiger in Thailand als in Los
Angeles (37% vs. 12%). In beiden Untersuchungen hatten die Motorradfahrer
mit Alkoholgehalt dhnliche Probleme: Unaufmerksamkeit, und Verlust der Stra-
Benspur. Daher lag der grosse Unterschied in den beiden Untersuchungen bei den
nicht-trinkenden Motorradfahrern.

Der Grund, dass die Thai Autofahrer die Motorrader 6fters sehen, liegt unter
Umstdnden nicht an der Auffilligkeit, sondern daran, dass in Thailand weitaus
mehr Motorridder im Verkehr sind (etwa 1 Geféhrt zu 3) als in Los Angeles (etwa
1 zu 200).

Schwere Verletzungen an den unteren Extremititen (UEV) sind die Hauptursa-
che fiir notwendige Krankenhauseinweisung und Invaliditdt bei Motorradfah-
rern.

Diese Abhandlung vergleicht die Ursachen von orthopidischen Verletzungen an
den unteren Extremititen in zwei verschiedenen und detaillierten Unfallunter-
suchungen nach Motorradunfillen, und zwar an Ort und Stelle: Eine Untersu-
chung in Los Angeles mit 900 Motorradfahrern, die andere in Thailand mit 1082
Fahrern.

In Los Angeles kamen schwere UEV weit haufiger vor als in Thailand (15% ver-
glichen mit 9%), zum Teil deshalb, weil beinahe ein Viertel der Motorradfahrer
in Thailand ein anderes Motorrad anfuhren. Schwere Verletzungen traten mehr
als zweimal so hiufig auf, wenn es sich um Motorrad (MR)-Auto Zusammen-
stoBe handelte, als wenn es sich um MR-Solo oder MR-MR Unfille handelte.
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Die Fahrgeschwindigkeit spielte keine Rolle bei Beinverletzungs-Quoten in MR-
solo, MR-MR und MR-Auto Unfillen in Thailand. Sie spielte jedoch eine groBe
Rolle in Los Angeles bei MR-Auto Unfillen.

Bei Motorrddern mit Durchschritt-Gestell kamen ernste UEV Félle seltener vor
als bei Motorrddern mit Standard-Gestell. Jedoch war der Unterschied nicht be-
deutend, und es ist unklar, ob es sich um die Konstruktion handelt, oder um un-
bekannte Faktoren.

Die GroBe des Motors (und die Wechselwirkung von MotorradmaBe und PS) hat-
ten keinen Einfluss auf die Quoten von ernsten Verletzungen an den unteren
Extremititen. Auch scheinen Anderungen am Vorderteil der Maschine und am
Entwurf wéhrend der letzten zwei Jahrzehnte kaum Wirkung auf ernste UEV
Quoten in Thailand zu haben.

Die Ursachen, warum in Thailand schwere UEVs nicht so hiufig vorkommen,
bleiben unklar.
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Abstract

This paper compares two on-scene, in-depth studies of motorcycle accidents -
one in Los Angeles and one in Thailand - and it combines two distinct topics:
motorcycle accident causation and leg injury causation.

The comparison of accident cause factors in Los Angeles and Thailand accidents
revealed both similarities and great differences. Both studies were dominated by
multiple vehicle accidents, but in Los Angeles they were mostly due to car dri-
ver failure to see the motorcycle. In Thailand rider error caused multiple vehicle
crashes as often as car driver error. Many car drivers in Los Angeles, but very
few in Thailand, said they had failed to see the motorcycle. Alcohol consump-
tion before riding was far more frequent in Thailand than in Los Angeles (37%
vs. 12%). In both studies, drinking riders had similar problems: inattention and
running off the road. The great differences in the two studies, therefore, invol-
ved non-drinking riders. The reason: Thai drivers see motorcycles more often
may not be conspicuity but the far higher frequency of motorcycles in traffic in
Thailand (about 1 vehicle in 3) compared to Los Angeles (about 1 in 200).

Serious lower extremity injuries (LEI) are a major cause of hospitalization and
disability among motorcyclists. Serious LEI occurred far more often in Los Ange-
les (L.A.) than in Thailand (15% versus 9%), partly because nearly one-fourth of
Thailand riders struck another motorcycle. Serious LEI were more than twice as
common in MC-car crashes as in MC-solo or MC-MC collisions. Crash speed had
no effect on leg injury rates in MC-solo and MC-MC crashes and MC-car cra-
shes in Thailand, but a strong effect on L.A. MC-car collisions. Serious LEI were
less common on motorcycles with step-through frames than standard-frame
motorcycles, but the effect was not significant and it is not clear if it was due
to frame design or to unrelated factors. Engine size (and its correlates of motor-
cycle mass and power) had no effect on serious LEI rates. Changes in car front
end design over the last two decades seem to show little effect on serious LEI
rates in Thailand. The reasons why serious LEI were less frequent in Thailand
remain unclear.
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Résumeé

Deux études en profondeur in situ sur les accidents de motocyclettes, I'une a Los
Angeles, I'autre en Thailande, ont révélé des similarités et des différences en ce
qui concerne les causes des accidents. Les deux études étaient dominées par des
accidents a véhicules multiples. A Los Angeles cependant, la majorité de ces acci-
dents étaient provoqués par le fait que 'automobiliste ne pouvait pas voir la
motocyclette. En Thailande les erreurs des motocyclistes ont provoqué de multi-
ples accidents. Plusieurs automobilistes a Los Angeles, par rapport au trés petit
nombre en Thailande, ont dit qu’ils n’ont pas vu la motocyclette. La consompti-
on d’alcool avant les sorties en moto était beaucoup plus commune en Thailan-
de qu’a Los Angeles (37% contre 12%). Dans les deux études les motocyclistes
qui ont bu avaient des problémes similaires : un manque d’attention, et des écarts
de la route. Les plus grandes différences entre les deux études résultent donc, des
motocyclistes qui n’ont pas bu. Il se peut que les motocyclistes/automobilistes
thailandais s’apercoivent plus souvent des motocyclettes, non a cause de la visi-
bilité de la motocyclette, mais du fait qu’il y a plus de motocyclettes sur les rues
en Thailande (1 véhicule sur 3) par rapport a Los Angeles (environ 1 sur 200).

Les blessures graves des extrémités inférieures (BEI) figurent parmi les causes
majeures de I’hospitalisation et de I'incapacité des motocyclistes. Cet article
compare les causes des blessures orthopédiques des exterminés inférieures dans
deux différentes études détaillées in situ sur des accidents de motocyclettes (MC)
: I'une a Los Angeles (L.A.) avec 900 motocyclistes, 'autre en Thailande avec
1082 motocyclistes. De graves BEI se sont produites beaucoup plus souvent a
L.A. qu’en Thailande (15% contre 9%), en partie parce qu’environ un quart des
motocyclistes thailandaises ont heurté d’autres motocyclettes. De graves BEI
étaient en plus de deux fois plus fréquentes dans des accidents MC-voiture que
MC-solo ou MC-MC. La vitesse des collisions n’avait aucune influence sur le
taux des blessures de la jambe dans des accidents MC-solo, MC-MC, et MC-voi-
ture en Thailande mais un effet important dans des accidents MC-voiture a L.A.
De graves BEI étaient moins fréquentes avec des motocyclettes a cadres a pas-
sage (step through frames) que celles de cadres standards, mais 'effet n’était pas
considérable et il n’est pas clair si c’était a cause du modéle du cadre ou d’aut-
res facteurs sans rapports directs. Les dimensions du moteur (et la corrélation
avec la masse et puissance de la motocyclette) n’avaient aucun effet sur le taux
des BEI graves. Les changements dans la conception de I’avant des voitures
depuis les deux derniéres décennies semblent avoir eu peu d’effet sur le taux des
BEI graves en Thailande. La raison pour laquelle les BEI graves étaient moins
fréquentes en Thailande reste peu claire.
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Comparing accident cause factors and lower
extremity orthopedic injury cause factors
in Thailand & USA motorcycle crashes



Introduction

Accident causation

Motorcycle accident causation is widely variable and sometimes very complica-
ted. Individually, some accidents are simple, straightforward events with a single
cause such as a rider who misjudges how fast to enter a curve or a car driver
who fails to see a readily visible motorcycle in traffic and violates its right-of-
way. Other crashes may involve complex interactions, such as a car driver and
motorcyclist who see each other, react to each other, but each incorrectly pre-
dicts what the other will do next. Still other crashes may involve the interaction
of one or more environmental problems and errors by the rider and perhaps the
driver of another vehicle. Statistical analyses of accident populations inevitab-
ly overlook unique differences in the causes of individual accidents yet reveal
overall trends in the most frequent sorts of problems in a way that allows those
problems to be addressed. At yet another level, comparing accident causation in
two (or more) different motorcycle accident studies — especially where essentia-
Ily similar methodology has been used - can provide insights into accident cau-
sation that cannot be obtained from a single study by itself.

Early motorcycle accident research [01/, 02/] identified the high frequency of
multiple vehicle intersection crashes, particularly crashes in which a car turned
across the path of a motorcycle approaching from the opposite direction. (By
comparison, the most common car-versus-car crash involved one car striking
the rear end of another.) Most car drivers who caused a crash by violating the
motorcycle right-of-way explained that they never saw the motorcycle before
the crash. As a result, “motorcycle conspicuity” was identified as a serious pro-
blem and research was undertaken to find ways to make motorcycles more con-
spicuous in traffic [e.g., 03/, 04/].

Hurt et al. [05/] confirmed the problem of motorcycle conspicuity in their on-
scene, in-depth investigation of 900 motorcycle accidents in Los Angeles. They
reported that two-thirds of all crashes involved a motorcycle colliding with ano-
ther vehicle and nearly two-thirds of those multiple-vehicle crashes occurred
when the car driver violated the motorcycle right-of-way. Hurt et al. reported
that most motorcycles involved in daytime crashes were relatively inconspicu-
ous. The motorcycle headlamp was usually turned off during daytime and most
riders were wearing low-contrast upper torso coverage such as a military ca-
mouflage jacket.
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When the Thailand Motorcycle Accident Research project began, it was expec-
ted that the same accident cause factors that dominated previous studies would
dominate crashes in Thailand also. Those expectations were dashed as the Thai-
land data were collected. This paper will highlight some of the major differen-
ces and some of the similarities between the motorcycle accidents in Los Ange-
les from data collected by Hurt and his associates [05/] compared to the Thai-
land motorcycle accident research recently done by Kasantikul [06/, 07/]. The
two Thailand databases - one for Bangkok [06/] and one for “upcountry” Thai-
land [07/] are combined here into a single database.

Lower extremity injuries

Potentially debilitating lower extremity injuries (LEI) are among the most fre-
quent significant injuries in motorcycle crashes. For example, Peek et al. [08/]
reported that among 537 surviving hospitalized riders in Los Angeles County,
55% sustained some kind of lower extremity fracture and one-third of the hos-
pitalized sample suffered serious or severe (AIS 3-4) leg injuries. MacKenzie et
al. [09/] reported that about 28% of patients with severe LE fractures had not
returned to work one year post-injury. Butcher et al. [10/] found that by 30
months post-injury 18% of those patients still had not returned to work. Jeffers
et al. [11/] reported that about 20% (10 of 53 riders) hospitalized for severe foot
injuries were forced to give up their manual labor jobs for less demanding
employment.

Since so many injured motorcyclists are young men employed in low-skilled or
manual labor occupations [05/-07/, 12/-16/], the personal and societal cost of
long-term disability is particularly high, since they may be unable to return to
their previous occupation and other employment options are few. Read and her
associates [17/] noted that “.. lower extremity injuries have a major impact on
the individual, his family and society. This impact manifests itself in many ways,
including the physical mobility of the patient, his ability to return to work and
the extensive surgical procedures and rehabilitation efforts required for treat-
ment. Those with ankle-foot injuries face the most difficult challenge, in that
complete recovery may never be attained, since disruption of the complex ankle
articular surfaces may never be restored. Similar challenges are faced by those
with bilateral LEL.”
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Considerable effort over the last 30 years has been devoted to developing ways
of reducing motorcyclist leg injuries, with little success to show so far. Most
early work focused on creating a “safe space” on the motorcycle around the
rider’s legs [e.g., 18/-22/]. This approach assumes that serious leg injuries occur
while the rider’s legs are in the normal riding position. In fact, crash test films
show this assumption may be true only in the earliest moments of the collision,
and that the rider’s legs begin to move out of the leg space within milliseconds
of most impacts. Hurt et al. [05/] and Kasantikul [06/, 07/] reported that 90% of
riders separated from the motorcycle completely by the time they reach the point
of rest. Also, Ouellet et al. [23/] challenged the idea that preserving a safe space
around the leg would reduce serious (AIS-3) leg injuries. They found that serious
LEI were as likely to occur when the leg space was well preserved as when it was
completely collapsed on accident-involved motorcycles equipped with ordinary
crashbars.

Recently, attention has turned to developing the strategy of putting leg protec-
tion on the motorcycle rider rather than attaching the protection system to the
motorcycle. Otte [24/] reported that the protective suits available during his
study period significantly reduced lower extremity soft tissue injuries but had
no clear benefit in reducing fractures.

Motorcycle riders in Los Angeles were far more likely to suffer a significant
lower extremity injury than riders in Thailand (15% vs. 9%). This unexpected
finding begs for comparison of the Thailand and Los Angeles studies in order to
shed some light on leg injury causation. This paper examines possible explana-
tions for this difference in the hope of identifying some of the factors that might
reduce severe LEL

61



Methods

Accident investigation

The Thailand and USC studies used essentially identical methods to obtain data.
In both, teams of investigators traveled to an accident scene immediately after
notification in order to conduct a detailed research investigation and analysis
independent of the police investigation. The investigators were university gra-
duates who had undergone extensive training (nine weeks in Los Angeles, 12
weeks in Thailand) in motorcycle accident investigation and reconstruction,
interviewing, injury analysis, motorcycle design and stability, helmet design and
analysis, etc.

Investigation teams obtained crash notifications from police or ambulance com-
munication centers. Once on-scene, investigators photographed the motorcy-
cle(s) and other vehicles involved as well as skids, scrapes, “people marks” (such
as blood, cloth marks, “soft” dents in vehicles), pre-crash paths of travel, etc.
Investigators also measured and diagrammed the physical evidence as well as
obtaining driver and witness interviews and injury information. The informati-
on was used to reconstruct the crashes and determine how and why the crash
occurred and how the injuries occurred.

The Thailand study investigated a total of 969 collisions involving 1082 riders
and 399 passengers in six different regions within Thailand over a twenty-
month period. About one-fourth of the Thailand multiple-vehicle collisions in-
volved two motorcycles colliding with each other, so that there were more mo-
torcycles than collisions. The first twelve months of the Thailand study (all of
1999) were devoted to accident investigation in Bangkok (723 cases). In the
remaining months (March - September, 2000) another 359 cases were investi-
gated in “upcountry” sampling regions of Thailand (i.e., the provinces of Phet-
chburi, Trang, Khon Kaen, Saraburi and Chiang Rai), which were located 150 to
700 km from Bangkok. The USC study involved 900 accidents at all levels of
severity in the City of Los Angeles in 1976-77. Only a few of the Los Angeles
crashes were motorcycle-versus-motorcycle.

The crash investigation and reconstruction methodology used in the Thailand
study was the same as that used in the USC studies, and has been described else-
where in more detail [05/-07/, 25/, 26/]. In Thailand, over 2000 data elements
were recorded, using the OECD data form [27/]. Some data elements were simple
items such as weather, roadway type, motorcycle manufacturer or rider gender.
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Other items were complex factors that required considerable analysis and inte-
gration of accident evidence, such as precrash and crash speeds, injury mecha-
nisms and accident cause factors. Although the data forms differed, the Thai-
land data form was based on the Los Angeles data form and many similar or
identical questions appeared on both.

Investigation teams were on scene while vehicles, parties and eyewitnesses were
still present in over 93% of the Thailand cases and two-thirds of the Los Ange-
les cases reported here. In Thailand, the rest were investigated within a few hours
after occurrence; in L.A., cases were investigated up to 24 hours after the crash.
The only criterion for inclusion was whether the team was able to collect enough
information about the crash to have a complete investigation. There was no pre-
selection for any particular accident or injury characteristic.

Alcohol determination

In both studies, BAC was measured whenever possible. In Thailand, blood (or, in
a few cases, urine) was obtained either during transport, at the emergency room
or at autopsy. The Thailand samples were submitted to the Department of Foren-
sic Medicine, Chulalongkorn University. Testing was limited by a variety of fac-
tors including rider cooperation, the availability of personnel to draw blood if
the rider did not go to the hospital, and the expense of blood testing. Breath ana-
lysis was performed by the investigation team using an Alcolmeter SD 400 por-
table breathalyzer. The breathalyzer was obtained midway through the project,
after the high frequency of alcohol involvement became apparent. In Los Ange-
les, BAC data was collected in a variety of ways. Police sometimes collected
breath samples shortly after the crash, while in other cases blood samples were
taken in the emergency room or during autopsy.

If BAC measurement was impossible, the subjective judgment of the on-scene
interviewer, police officer or EMS personnel was used to determine whether the
rider had been drinking or not. The investigator’s judgment was based on a face-
to-face interview with the rider shortly after the crash. For this study, drinking
riders are treated as a single category - “had been drinking” (HBD) regardless of
BAC - for comparison to riders who had not been drinking.
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Accident causation

The primary cause of the accident was the action (or failure to take ordinary con-
trol action when necessary - such as stopping at a stop sign) that led immedi-
ately to the crash. In Los Angeles, the primary cause was called the precipita-
ting event. The cause factors were grouped under general categories such as
“rider error,” “car driver error,” “vehicle failure” etc., without specifying the
exact nature of the error or failure. For example, a typical case of “OV driver
error” involved a car driver who entered the path of an approaching motorcy-
cle when the motorcycle was so close that the rider would have to take emergen-
cy evasive action to avoid a crash.

”

In Thailand accidents, as many as three cause factors could be ranked in order
of their contribution; the first was considered the primary cause factor. If no se-
cond factor was listed then the primary cause was considered to be the sole cause
of the accident. The codes “rider error” and “OV driver error” were the two most
frequent and could cover multiple mistakes in the same crash. For example, if a
rider was drunk, speeding and turned around talking to his passenger when he
ran a red light and crashed, “rider error” was coded only once. In the U.S. acci-
dents, only a primary cause factor could be cited. Judgments about accident cau-
sation were based on the actions that led to the crash, not on alcohol involve-
ment.

Rider attention was evaluated in a number of ways, most often by interview with
the rider, passenger or eyewitnesses or by physical evidence. Riders who were
unable to give any explanation of how the crash occurred or what they were
doing just before the crash were usually coded as inattentive, provided there was
no evidence of traumatic amnesia. Evidence of continuing steady-state vehicle
operation when control actions were required - for example, running off the side
of the road for no apparent reason and with no evasive action - was taken as
an indicator of inattention. Information about attention diverted (to passengers,
vehicle operation, etc.) usually came from rider, passenger or eyewitness inter-
views. Riders who could give an accounting of precrash events that correspon-
ded to physical evidence or who left physical evidence of precrash evasive action
were usually considered to have been attentive.
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After the Thailand team completed its investigation and reconstruction of each
crash, the case file was sent to the Head Protection Research Laboratory (HPRL)
in California. At HPRL, every case was reviewed and reconstructed again and
changes recommended as needed. The Los Angeles cases were reviewed and cor-
rected by the principal investigator.

Identifying serious leg injuries

The data reported here are drawn from motorcycle accident studies that focused
was accident causation, not disability, so no long-term outcome information is
available. As a result, whether an injury is listed as a “serious LEI” depends on
two factors. The first factor was the description of the injury and its estimated
potential for long-term disability. The second was the rider’s medical status.
Riders were not coded as having a “serious LEI” unless they were hospitalized
longer than 24 hours or killed.

Injury severity, as coded by the Abbreviated Injury Scale, was not necessarily a
criterion for including or excluding a lower extremity injury in this study.
Injury severity scores in the AIS are usually based most heavily on “threat-to-
life,” not on the potential for serious long-term disability. Some AIS-2 (mode-
rate) injuries such as fractures of the ankle joint, the heel or the tibial plateau
were considered serious LEI, while others AIS-2 injuries, such as simple, undis-
placed fractures of the tibia or fibula or metatarsals were not. All femur frac-
tures and other AIS-3 lower extremity orthopedic injuries were included.

The lower extremity is considered to begin at the hip joint, so pelvic fractures
such as pubic ramus fractures or separation of the pubic symphysis or sacroiliac
joints were eliminated from consideration. Injuries to the skin such as lacera-
tions, abrasions, bruises, burns and avulsions were also eliminated, regardless of
severity.
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In Thailand, injuries were coded in accordance with the AIS-90, the 1990 Revi-
sion of the Abbreviated Injury Scale [28]. One problem with the AIS-90 is that
it lists tibia-fibula fractures in the same extremity as two separate injuries. In
Thailand, 44 of 71 riders (62%) with a tibia fracture also had an adjacent fibula
fracture. Therefore, for purposes of this paper, a separate AIS-type code
(853424.3) was created to identify tibia-fibula fracture in the same extremity,
which was always counted as a serious LEIL The list of Thailand injuries coded
as “serious LEI” in this study appears in Appendix 1.

In the Los Angeles study, injuries were coded in accordance with the Occupant
Injury Classification [29], which used alphabetic codes to describe injuries. The
five OIC codes, in sequence, defined Region - Side - Aspect (e.g., inferior, late-
ral, etc.) - Lesion type - System/Organ injured. A sixth variable, the injury seve-
rity, was coded in accordance with AIS-80, the 1980 revision of the Abbrevia-
ted Injury Scale [30]. Injuries from Los Angeles study that were coded as serious
LEI in this study are listed in Appendix II.

In the tables and figures regarding LEI that follow, each rider was counted only
once, even if he had more than one injury that qualified for a particular injury
tally. For example, a rider with bilateral open tibia-fibula fractures was counted
as a single case of serious lower leg injury, the same as a rider with a similar
fracture on only one side. A rider with a crushed foot, tibia-fibula fracture and
dislocated knee would be counted as a single case in the ankle-foot, lower leg
and knee regions and as a single case in the tally of riders with a serious injury
anywhere in the lower extremity regions. A chi square test is used for most sta-
tistical analyses. If the expected cell frequency was less than five, which would
invalidate the chi-square test, Fisher’s Exact Test (FET) was used instead. All pro-
babilities reported here are two-tailed.

Two terms used here require explanation. First, the term “serious LEI” means
those orthopedic injuries with the potential for long-term disability. As discussed
above, “serious LEI” are not identical to AIS-3 (serious) leg injuries. Some of the
serious LEI are considered “moderate” (AIS-2) in the Abbreviated Injury Scale.
Second, with one exception, the word “car” is usually used in this paper to refer
to any non-motorcycle (passenger car, pickup truck, bus, commercial truck, tuk-
tuk, etc.) involved in a collision with a motorcycle. The exception occurs when
discussing the effects of design changes in passenger car front ends.
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AlS-90 code Injury descnption n 0K cock janyderarpon

8404042 | Tom knee igament, colateral of cruciate 1 PLT002 =N ok bcamor 3
8410042 | Pateliar tendon tramsection 1 PLTDA [TTR——— 3
850210.2 Ankle disiocanon, no datails 1 PLTFIZ LeTtip, (ot macnre 1
8302182 | Ankle diglocation invalving articular carilags 1 BLTFS2 LTt pe ks mactu e, el "

B50610 2 Hip joint dislocation - PRTDJZ RIgQIThp 0 kcatios
8508182 Knes, laceration irfo joint space 2 PRTFIZ RIGITID, ot Eactire 1
8514002 Calcanaus fracture 2 PRTFS2 RigitEneal peluk Bachne 1
851610.2 | Latera maleolus, apan or complex fracture 1 PRTFE (+) P Jopi 1
A51600.3 Farnur fracture, no details 4 Tlarg2 Lettfem or o ed Sactime, detal 2
EH1B04.3 | Fermurcondyle fracturs 1 TIFR L Tt ‘
8518083 Farmur head fracture 3 TLMFSY Lettfem vrmiceh 3 ractire 2
8518103 Famur fracture, infertrochantenc 3 TLSFSD LeTtfem v mACtATe, provimal 3
8518123 | Fermur neck fracture 2 TLFS2 Letfem o factune, closed, looabon sotooded 1
8918143 | Fermur shilt racture 42 TREFS2 Righidietal Remar fac e &
8518223 | Fernur fracture, supracondytar 3 TRUFSZ Rigitmur facnre, mics bt g
6524002 | Panela fracture 10 ARO[ ARt g '
8526022 | Lateral pabis, closad fracture, 1 TRemNE FRiags, nip ’
8526043 | Lateral pahis, open fracturs 1 TRUFSY Rigitemur Mache, DCato 1 o1caded 1
8532002 | Talus fracturs 1 ool oo 3
A534062 | Tibial plateau fracture, simple 1 nan SO IR O O chisN 11 i 2
863408 3 | Tibial plateau fracture, open or complex 1 Ml KEMIIES, O o HOM I EE M !
534102 | Tibia, intercondyloid spins fracturs 1 il (s sk it Lo L
8524122 | Tibia. medkal maliaolus fracture, simpie 1 IpArea Pamtachn. it 2
RAFSD Fatelatractiie, rightkiet Ope v of commiy 1ied 2

8534223 Tibia shaft fracture, opén, ASplacad or commenuted a4

§534243 | Tibiafibula frecture, simple or open o comphox 44 IEED AN PN N1 DL b
- KRULZ Ritkiee, la3ce @00 WD johtcaps ke 1
Total 13 LLFsT LeTthuer kg, d i, ope § of conm lited of i3 la "
LLmFSy Lettiower kg, midiam opes, comminvied of IDB-DALE T B
Appendlx I usFs LeTthwer kg, proximal, opes of Comm ik vikd of - E T "
(1100 LeMtiwer kg, ¥3 um F0Cam patamoa 1
LLTFSD LeMtmbata, ope » of COm I ¥ied BaCTIR 1
LLUFSY Letibwer kg, dtal, ope 1 of comm 1vted of MIZ-MAIAT 1
LRFSD Rgitower kg, dktEl, opes of commbi Bdor IDG-DAG T 19
LRMFSY RiQitiower kg, mIs-E IR, opey Of COmMb 1B Of DEDIE T L
LRSFS RIQALEWER kg, ProXmal, ope § of commh vied of DE-A0D B 1
LRWS) Rigitiower kg, e 180, Of= s OF COmMmi R d of BO-AD T 1
QL L TUTo01, B 0 AT 2 A TIB0N, SRt 1
aLsaa Letakle Bache, cpes ofcomalied 1
alsfsz Leftaekle f2CIe0e, Clored L
QlsFsa Leftankie factam, opes orcomahikd 2
QLTFR 10 2
QueoJd Leftank dikoaton 1
QRFSY RQItDOL opes orcOmMm e d Sac e, et 1
QRPFS2 Rigitieeitactore 1
QRS0JY Rigias ke dEcamo s 2
QRSFD Rigitaskie, oper of commlnited Mactere ofjoint 1
QRSFS2 Rigitas ke mactre, cheed L3
QRSFS) Rigitankie, oper of commlnited mactere ofjolt 2
QR Rigitankde, ameby hjoht 1
QRINFS2 Rig bt ke chged 1
Tosal %1
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Results

Accident causation

In both Los Angeles and Thailand, human error - by the motorcycle rider or the
OV driver - was the primary cause in about 91% of crashes. The precipitating
event that led to the accident (in Los Angeles) and primary, secondary and third
cause factors (in Thailand) are shown in Table 1.

- i Thalland (N = 1082)
Los Angeles
(N = 300) Primary cause 2nd cause | 3rd cause

MC rider emor 408 542 259 17
OV driver ermor 50.8 372 19.3 14
‘enicle failureftetect 28 03 09 17
Roadwayy defect 20 08 30 16
Traffic confrol problem Na (L] 12 09
Animal, pedestnian, etc 18 36 56 20
Weather (] 0.0 10 05
Nor-contact OV 04 20 20 05
88 - Other 14 1.0 50 35
Mo 2 or 3 cause A, NA 360 B53

Total 1000 100.0 1000 1000

Table 1
Percent distribution of cause factors in Los Angeles and Thailand cases

There were important differences, however. Rider error was much more likely to
cause a crash in Thailand than in Los Angeles (54% vs. 419%). In multiple vehicle
crashes, OV driver error was far more common than rider error in Los Angeles
compared to Thailand (64% vs. 45%). In both studies, about 70% of motorcycle-
solo crashes were the result of rider error, with vehicle failures as the 2nd most
common cause. The data are shown in Table 2.

Los Angeles Thailand

MCSolo | Atleast 10V | MCSolo | Atleast 1 OV
Primary cause of crash | (N = 180) (N=T18) N=172) {N=878)

Percent Percent Percent Percent
Rider error 706 334 721 326
OV driver emor - 636 - 458
Roadway defect 78 06 12 a1
Pedestrian 28 01 52 01
Animal 50 01 1.7 08
Vehicle failure 1.7 0B 198 06
Other 28 15

Total 1000 1000 1000 100.0

Table 2
Primary cause of single and multiple vehicle crashes in Los Angeles and Thailand
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The Los Angeles data form allowed investigators to list only a single precipita-
ting event, but it was often clear during the reconstruction that multiple factors
contributed to some crashes. The Thailand data form remedied this shortcoming
by asking for the three most important cause factors. Nearly two-thirds (64%)
of Thailand cases had only a single cause, 22% had two causes and about one
in seven had at least three cause factors.

Table 3 shows a cross-tabulation of the primary and secondary cause factors in
Thailand. Four cells in Table 3 account for 73% of the cases: 1) Rider error-only
(22.3%), 2) OV driver error + contributing error by MC rider (20.5%), 3) Rider
error plus contributing error by OV driver (18.4%), and OV driver error only
(12%). Vehicle-mechanical problems were the primary cause in three crashes and
a contributing cause in another 28 cases (a total of 3% of all 1082 cases). Envi-
ronmental problems such as weather, pavement irregularities, inadequate
signing and debris in the roadway were rarely the primary cause of a crash, but
often contributed as second or third factors. It is worth noting in Table 3 that
only 26 of the Thailand crashes (2.4%) did NOT list human error as either of the
first two causes.

Second contributing factor
Primary cause NoZnd ; 5 ” a el Total
factor

1 MC rider emor 241 199 | 7 [22 |45 8| B4 566
2 OV driver emor 130 | 222 1{10f16] 1] 22 402
3 Vehicle failure/defect 1 1 1 3
4 Roadway defect 1 8 1 2 10
5 Pedestrian, animal, etc 3 32 1] 4 39
6 Weather 0
7 Al other causes 13 18 k] 21 1 a5
Total 389 | 280 |209| 10 | 32 | &1 |11 20 | 1082

Table 3
Crosstabulation of primary and secondary cause factors in Thailand
Second contributing factors are numberd the same as primary cause factors
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Accident configuration

Table 4 compares the most common accident configurations in Thailand and Los
Angeles. The upper half of the table shows those crashes caused by rider error,
while the lower half shows crashes in which OV driver error was the primary
cause. In both study areas, the same configurations tended to dominate.

Crashes due to rider error
Rank Los Angeles (M = 367) Thailand (N = 586)
Configuration” Percent Configuration Parcant
1 18,19 262 18,19 172
2 13 137 13 16:7
3 0.1 104 23 9.4
4 15 9.0 15 6.5
] 16 63 14 44
Subtotal B335 Subtotal 532
Crashes due to OV driver error
Los Angeles (N = 367) Thailand (M = 402}

Renk Configuration® Percent Configuration Fercent
1 18,19 387 16 147
2 13 219 6,7 122
3 2001 77 5 a5
4 15 59 2,3 92
5 16 55 15 9.0

Subtotal 796 Subtotal 545
2,3 Both vehicles gong straight on perpendicutar paths
4 MC & OV on perpendicular precrash paths, then OV tums right infront of MC
5 MC & OV on perpendicular precrash paths, Men OV Ums 128 in front of MC

6,7  MC approaching OV from opposite direction, OV tums across MC path
12 O strikes rear of MC
13 MC strikes rear of OV
15 Sideswipe, MC & OV on parallel paths going same direction
16 OV making U-turn or Y-turn in frort of approaching MC
18,19 MC fell on road or ran off road, no OV
20,21 MC fell on road or ran off rosd while trying o avoid OV

Table 4
Top five accident configurations, Thailand and Los Angeles

However, Thailand accidents tended to be more broadly distributed; those in Los
Angeles were dominated by fewer types. Crashes in which the OV driver turned
across the path of a motorcycle approaching from the opposite direction were
three times as common in Los Angeles as in Thailand, and perpendicular inter-
section crashes were more than twice as common in Los Angeles. Those two con-
figurations accounted for 60% of OV driver error crashes in Los Angeles but only
21% of Thailand crashes. In Thailand, the top five configurations accounted for
just over half of the crashes. In Los Angeles, the top five accounted for nearly
two-thirds of rider error crashes and nearly 80% of OV driver error crashes.
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Alcohol

Alcohol use was significantly more common in Thailand than in Los Angeles
(37% wvs. 12%) and drinking riders were significantly more likely to be the pri-
mary cause of their crash than riders who had not been drinking. These data are
shown in Tables 5 and 6, which compare only riders whose alcohol/drug use sta-
tus was known. Table 6 excludes those crashes whose primary cause was some-
thing other than rider or OV driver error.

Rider alcohol Los Angeles Thailand Total
or drug use n Column % n Column %
Mot used 773 882 683 635 1456
Alcohol or drugs used | 103 118 393 365 496
Total a76 10010 1076 100.0 1952
¥¥=156.3,p < 0001, df =1
Table 5
Alcohol use in Thailand and Los Angeles
i Los Angeles
Eiderakohol Rider error OV driver emor Total
or drug use
n Row % n Row %
Mot used 220 T 425 603 705
Alcohal or drugs used Ta 722 27 e a7
Total 350 438 452 564 802
3?=355,p= 0001, dr=1
: . Thailand
Fﬂdera‘._o!ml Rider error QY driver emor Tatal
o drug use
n Row % n Riowi %
Mot used 300 494 07 506 607
Alcohol or drugs used 285 756 a2 244 T
Total 585 585 g9 405 o84
x=86.1,p< 0001, df =1

Table 6
Alcohol/drug use and primary cause factors in Los Angeles and Thailand

In both Los Angeles and Thailand, approximately 75% of drinking riders were
the primary cause of the crash in which they were involved. By comparison,
non-drinking riders were the primary cause of 40% of crashes in Los Angeles
and 50% in Thailand.

Rider error crashes were dominated by riders running off the road or falling on
the road absent any threat by another vehicle, striking the rear of another vehicle
(both of which are typical alcohol-involved crash scenarios), and same-direction
sideswipe crashes. Crashes caused primarily by OV driver error in both study
areas were dominated by three configurations: crashes in which the car turned
across the path of a motorcycle approaching from the opposite direction, per-
pendicular intersection collisions and same-direction sideswipe crashes.
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Drinking riders tended to get into different kinds of accidents than non-drin-
kers, especially running off the road. In Los Angeles running off the road or fal-
ling on the road in the absence of threat from any OV jumped from 9% of non-
alcohol crashes to 39% of alcohol-involved crashes. Similarly, in Thailand, 21%
of drinking riders simply ran off the road, compared to only 5% of non-drin-
kers. The data are shown in Table 7.

Nan-dink ng nders
Rari Los Angeles (n = 773} Thailand (n = 683)
Configuration” Parcert Corfiguration Parcent
1 BT 30 13 11
2 243 140 243 g2
3 18+19 92 15 83
4 20+21 87 16 83
5 15 82 E+T 15
Alcohol | drug using riders
Racik Los Angales (n = 102) Thai {n = 353)
Configuration” Parcent Cy Percent
1 18+19 388 18+18 214
2 BT 138 13 150
3 243 107 43 79
4 15 49 20421 64
5 20421 38 B+7815 51 (i)

ST L3 BB venkses gung sRAght on ppendicaar pars
6.7 MO apprathing OV fiom epposts inection, OV lums acroes MC path
13 MC sirikns rear of OV
15 Didevwips, MC & OV o parsiel p ging $3me deectn
16 OV muking Ldm or Y-tarm in frnd of approaching MC
18,18 MC follon road o ran ofad, no OV
021 W fal on read of Fan 08 oed weill Bing o woid OV

Table 7
Five most common accident configurations for drinking ans
non-drinking riders in Los Angeles and Thailand

Table 8 summarizes the percent distribution of rider attention for impaired and
non-impaired riders in Los Angeles and Thailand. In both study areas, non-drin-
king riders were far more likely than drinkers to pay attention to the driving
task, and in both areas, only about 40% of drinking riders appeared to be pay-
ing attention just before they crashed. In both study areas, drinking riders were
as likely to be distracted from the driving task as non-drinkers. Therefore, the
primary effect of alcohol in both study areas was that drinking riders shifted
from the “attentive” category to the “inattentive” category.

Alcohol or drug use
Eidarattiiion Los Angeles Thailand
No Yes Mo Yes

{n = 745) {n=284) (n = 666) (n = 353)

Inattentive 16.5% 38.1% 30% 53.8%
Distracted 220% 214% 92% 82%
Attentive to task 61.5% 40.5% 87.8% 38.0%
Total 100.0% 100.0% 100.0% 100.0%

Table 8
Rider attention in Los Angeles and Thailand as a function of alcohol/drug use
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In attention to the driving task was the most frequent cause of rider error cras-
hes in Los Angeles (70%), but not in Thailand (46%). However, in both study
areas, the great majority of inattentive/distracted riders (72% in Los Angeles,
87% in Thailand) were the primary cause of their crash. In contrast, 78% of
attentive riders in Los Angeles were in crashes precipitated by the driver of the
other vehicle. In Thailand, attentive riders were about as likely to cause their
own crash as to be in a crash caused by the other driver. The data are shown in
Table 9.

Rider emor cases
Rider attention Los Angeles Thailand Total
Frequency | Percent | Frequency | Percent
Inattentive, daydreaming 109 335 182 332 a1
Distracted 118 363 Fi | 13.0 189
Attentive to task 98 302 295 538 392
Total 325 100.0 548 100.0 B73
OV driver error cases Total
Rider attention Los Angeles Thailand
Frequency | Percent | Frequency | Percent
Inattertive, daydreaming 7 85 % 6.8 63
Distracted 53 122 " 24 B4
Altentive to task 35 793 346 903 [ 691
Total 435 100.0 383 100.0 818

Table 9
Rider attention in crashes caused by rider error or OV driver error

Motorcycle loss of control

Loss of control differed considerably between Los Angeles and Thailand. For
example, 40% of Los Angeles crashes involved some sort of loss of control, com-
pared to only 20% of Thailand crashes. Slide-out crashes were much more com-
mon in Los Angeles than in Thailand (22% vs. 7%). The difference in this single
category accounted for most of the higher rate of loss of control in Los Ange-
les, as shown in Figure 1.
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road

Percent

Figure 1
Loss of control mode, USC vs. Thailand
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Loss of control also varied partly as a function of alcohol, as shown in Figure 2.
The most notable results in Figure 2 are:

1. Drinking riders in both Los Angeles and Thailand were far more likely to lose
control by running off the road than non-drinkers and,

2. Los Angeles riders were much more likely than their Thai counterparts to lose
control of the motorcycle by sliding out, regardless of alcohol use.

90
80 @ LA-HNBD (n=773)
70 ELA-HED (n=103) S
L 60 @ Thai-HNBD (n=683) : %
E 5 & Thai HBD (n=293) N
§ 40 %
& \
. \
2 N
10 ; N
o EmZ | 1 N
Capsize  Slide-out High-side Ranoffroad  Other Noloss
Figure 2

Loss of control mode as a function of alcohol use, Los Angeles
and Thailand

Speed

Motorcycle precrash and crash speeds were higher on average in Los Angeles
than in Thailand. The median precrash speeds and crash speeds were 48 and 35
km/hr (30 and 21 mph) in Los Angeles and 38 and 30 km/hr (23 and 18 mph) in
Thailand. The differences were statistically significant (t >5.5, df > 1785, p <
.0001). The cumulative percent distributions of precrash and crash speeds of both
study areas are shown in Figure 3.

100
an
« B0 :
§ 70 o Los Angel h
=7 A —e— Los Anigeles, precras
a 60 K }5 '/ --.m .. Thailand, precrash
g 50 d/ 7 —o—Los Angeles, crash
5 4 - .
E - B «.0- Thalland, crash
S5/ 7
10 _fd/
D.—ﬁ:-'—l—ﬂ——w—-'——v—ﬂ——w—r——r—-r—ﬂ—r—-rﬁ
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MC speed, kmhr
Figure 3

Cumulative percent distribution of motorcycle precrash and crash
speeds in Los Angeles and Thailand
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Speed and engine size

In Thailand, motorcycle engine displacement was uncorrelated with precrash
and crash speeds (Pearson rprecrash = .036, N = 1028, p = .244; Pearson rcrash =
.019, N = 1070, p = .530). However, this may be the result of a narrow range of
engine sizes. Due to tariff restrictions, only 13 motorcycles in Thailand (1.2%)
exceeded the 150cc limit and 86% of Thai motorcycles were in the 100-150cc
range. In Los Angeles, where engine size was unrestricted (and only 14% of mo-
torcycles were 150cc or less), engine displacement did correlate significantly
with precrash and crash speeds (Pearson rprecrash = .292, N = 890, p < .01; Pear-
son rerash = .252, N = 898, p < .01). However, precrash speed may also be related
to the speed limits of the roadway. In order to test this hypothesis for the Los
Angeles study, the speed limit was subtracted from the motorcycle precrash
speed and the resulting values were then correlated with engine size. When this
was done, the correlation was positive and statistically significant but much
lower (Pearson r = .126, N = 874, p < .01). That is, engine size appeared to
account for about 2% of the variation in precrash speed relative to speed limit.
Figure 4 shows a scatter plot of engine size versus the motorcycle speed relative
to the speed limit. Values on the y-axis below zero indicate the motorcycle was
going under the speed limit; values greater than zero indicate the motorcycle
was going faster than the speed limit.
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Figure 4

Scatter-plot of motorcycle engine size versus motorcycle precrash
speed relative to speed limit. Speed values below zero indicate the
motorcycle was traveling below the speed limit; above zero the
motorcycle was traveling faster than the spped limit
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Time

Figure 5 shows the cumulative percent distributions of time from precipitating
event to impact in Los Angeles and Thailand. Median times were approximate-
ly similar in both study areas: 1.9 seconds in Los Angeles vs. 1.7 seconds in Thai-
land. The distribution in Thailand was more widely variable than in Los Ange-
les. However, in both study areas, approximately 75% of crashes occurred less
than 2.5 seconds after the precipitating event. The luxury of three seconds or
more in which to perceive, decide and execute an evasive action was available
to only 10% of riders in Los Angeles and 18% in Thailand.
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Time from Precipitating Event to Impact, seconds

Figure 5
Cumulative percent distribution of time from precipitating event to
impact Los Angeles and Thailand
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Lower extremity injuries

Significantly fewer Thailand motorcycle riders suffered a serious injury some-
where in the lower extremity than riders in Los Angeles (9% vs. 15%). If Thai
motorcyclists had suffered serious LEI as often as riders in Los Angeles, this
would amount to 164 Thai riders with serious LEI, instead of the 102 riders
actually seen. In effect, 62 riders with serious LEI were “missing” from the Thai-
land accident sample. Thai riders had significantly fewer serious injuries to the
hip, lower leg and ankle-foot regions but were equally likely to suffer serious
thigh and knee injuries as riders in Los Angeles. This is shown in Table 10.

Injured region Lo&iggg}es {th,:ggg} R p
Any LE region 15.2 94 1556 001
Hip 16 06 387 049
Thigh 48 47 000 Q47
Knee joint, AlS=1 16 17 0.04 849
Lower leg, AlS>2 74 47 6.54 01
Ankde-foot 432 05 3273 001

Table 10
Percent of riders in each study area with serious LEIL. All x* analyses
have 1 degree of freedom. All prohabilities are two-tailer

Other vehicle type

About one fourth of Thai riders collided with another motorcycle. Leg injuries
were slightly less frequent if one motorcycle struck another motorcycle than if
the motorcycle was the only vehicle involved (4.3% vs. 5.2%). But serious leg
injury frequency nearly tripled (to 12.7%) if the motorcycle struck a car, truck
or some other two-track vehicle. Figure 6 shows the frequency of serious leg
injuries in Thailand for the different OV types.

16 WG - car (n = 652)
14 - EMC-sclo (n = 174)
12 BMC -MC (n = 256

Percent with serious LEI
S

o M B o

LA - Al Thaitand- Thatand- Thadand- Thailand- Thailand- Thailand -
LEregions  ANLE Hp Thigh Kneg Lower e Ankle-foot

Figure 6
Frequency of serious LEI as a function of OV type
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Chi-square analysis showed no difference crashes in the frequency of serious LEI
between motorcycle-solo crashes and motorcycle-motorcycle, neither for the
lower extremity generally (x> = 18, p = .67, df = 1), nor for any individual re-
gion (X*> < .681, p > .40, all df = 1), so the two groups were combined and then
compared to motorcycle-car crashes. In Thailand, riders in MC-car crashes had
significantly more serious LEI than riders in crashes that did not involved a car.
This was true for the lower extremity generally as well as for the thigh, knee and
lower leg regions (X? > 4.30, p < .04, df = 1). Although the same trend was seen
for the hip and ankle-foot regions, Fisher’s Exact Test results were not signifi-
cant (p > .085) In Los Angeles, similar results were found. Riders in MC-car cra-
shes were significantly more likely to have a serious lower extremity injury, for
the lower extremity generally and for lower leg region (> > 10.3, p < .001, df
=1) and the knee and hip (Fisher’s Exact Test < .05). The thigh and ankle-foot
regions did not differ significantly.

Table 11 compares the rate of serious LEI in Los Angeles to Thailand. In motorcy-
cle-car crashes, riders in Los Angeles were significantly more likely to suffer
serious injury somewhere in the lower extremity, but region-by-region compa-
rison showed a significant difference only for the lower leg and ankle-foot re-
gions. In collisions that did not involve a car, Los Angeles riders were signifi-
cantly more likely to suffer a serious somewhere in the lower extremity, but there
were no significant differences for individual regions.

Matorcycle collision with car
Lower Study aresa
sleimy Thailand | Los Angeles e P

region (n=632) (n=668)
Any LE region 127 180 702 008
Hip 09 19 224 134
Thigh 66 54 091 a0
knee 24 2 011 735
Lower Leg 62 a1 40 045
Anke-foot 08 49 19.70 0001

Motorcycle-solo or motorcycle-motorcycle crashes
Lower Study area
extremity Thailand Los Angeles x ]

region (n=430 (n=208)
Any LE region 47 47 177 183
Hip 72 72 - 1.000"
Thigh 02 02 - 269"
Knesa oo 00 - 555*
Lower Leg 19 19 - 1.000"
Ankde-foot 34 34 - 004"

Table 11
Comparison of the frequency of serious LEI in Los Angeles and Thai-
land crashes, matching by collision type and injury region
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Earlier it was noted that if Thailand motorcyclists had the same rate of serious
LEI as Los Angeles riders, an additional 62 Thai riders would have suffered a
serious LEL In Thailand, 430 riders (40%) were in low-threat collisions that did
not involve a car, compared to 208 riders (24%) in Los Angeles. If Thailand had
had the same distribution of low-threat (MC-MC and MC-solo) and high-threat
(i.e., MC-car) crashes as Los Angeles, but Thai rates of serious LEI per crash, 117
riders would have had a serious LEI, instead of 102. Thus, differences in the dis-
tribution of high-threat and low-threat crashes accounts for only about 15 of
the “missing” 62 serious LEI cases in Thailand.

Table 12 compares the frequency of serious LEI in Los Angles and Thailand by
the collision configuration. In intersection collisions where the motorcycle and
OV were on perpendicular precrash paths (2 and 3 in Table 12), in both Thailand
and Los Angeles, serious LEI were far more frequent if the OV struck the
motorcycle than if the motorcycle struck the OV.

However, in a common similar situation in which the motorcycle and OV initi-
ally approach each other from opposite directions, then the OV turns across the
path of the oncoming motorcycle (configurations 6 and 7 in Table 12), Los Ange-
les showed little difference between motorcycle-strikes-OV and OV-strikes-
motorcycle crashes. In Thailand, motorcyclists who were struck by the OV in this
configuration had no serious LEI, but about 13% of those who struck the OV had
a serious LEIL

Los Argeles Thailang

Accldent configuration T N T

LEI% LEI %

1 Hesd-on colsion of MC and OV 455 1 171 i
|2 | Perpendcusr mpact bomh going straignt, O hits MC 341 | a8 ]
1 | Perpendcular impact, both going straght, MC hits OV L1l T 120 50
4 OV perpendcylas 1o MC path af $1an, Pan OV fums e 138 Ful 154 13
5 | OV perpendiculas o MC pah, then OV ks fight 0.0 10 1.1 54
& | MC coming from opposits deection, 0 burns & hits MC 222 72 09 1
7| MC coming from opposiie dection, OV turns, MC bits OV 187 122 |50 60
B_| MC et jum, OV parpendouar io MC inifial paih B3 12 (1] ]
B | MCright tum, OV perpendiostar fo MC initisl path o 6 43 3
10| MC owertaking OV on driver's 5ie, O ams loward MG 63 19 [0 n
11 MC overtakes OV on passenger side, OV fums fowar MC 87 ksl 50 40
12_| OV marongs MG 103 ] 1] )
[73 | Wcrearengsov 164 TN T
12| Siaeswios, MC & OV going tpposta direchons 400 5 | 205 4
15 | Siderwos, MC & OV going same drectans 150 ] BE (i
16_| OV Ustum ce Yebarn in ront of MG 138 M 40 75
17| Omar NC D OV impacts 78 18 a4 [
18| MC fall on radway, no OV invaived 51 56 48
19 | MC ran of roadway, no OV involved 124 & | 100 70
20| MC fall on moaceay rying 1o svoid OV 38 8 34 42
21| MC ran of roadway trying 1o avoid OV 37 54 |
97 | other [T} F7] 42 n
Totst 152 800 a4 | 1oer

Table 12
Percent of riders with serious LEI in Los Angeles and Thailand as a
function of accident configuration
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Speed

Motorcycle crash speeds were slightly higher in Los Angeles than in Thailand
with median crash speeds of 35 km/hr (21 mph) compared to 30 km/hr (18 mph)
and the difference was statistically significant (t >5.5, df = 1785, p < .0001).

The distribution of motorcycle crash speeds for the two study areas is shown in
Figure 7.

3
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. MC crash speed, km/r
Figure 7

Percent distribution of motorcycle crash speeds in Los Angeles and Thailand

Figure 8 illustrates the effect of motorcycle crash speed and the involvement of
a car on the frequency of serious LEL In crashes that did not involve a car, in
both Los Angeles and Thailand, motorcycle crash speed had no consistent effect
on the frequency of serious LEL In fact, LEI frequency was essentially unchan-
ged at speeds up to 65 km/hr (~40 mph), then declined at higher speeds in Thai-
land and increased slightly in Los Angeles.
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Figure 8

Percent of riders suffering serious LEI as a function of crash speed and
car involvement in Los Angeles and Thailand
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However, the effect of motorcycle crash speed in motorcycle-car crashes was re-
markably different in Los Angeles and Thailand. In Los Angeles, 29% of riders
going faster than 35 km/hr (~22 mph) had a serious LEIL This was significantly
higher than the 9% rate in Los Angeles MC-car crashes for riders going slower
than 35 km/hr. It was also significantly higher than the 149% rate of serious LEI
in Thailand MC car-crashes at speeds over 35 km/hr (X*> > 17.4, p < .001, df =1).
Crash speed had no significant effect in Thailand MC-car crashes or on MC-solo
and MC-MC crashes in either study area.

This difference in the frequency of serious LEI in motorcycle-car collisions at
speeds above 35 km/hr could account for 33 of the 62 “missing” serious LEI in
Thailand.

OV crash speed also appeared to have a mixed effect. As Figure 9 shows, for Thai
riders in motorcycle-motorcycle crashes, if the OV was a motorcycle, its crash
speed had no effect. LEI frequency varied little in MC-car crashes at speeds below
25 km/hr (16 mph). In motorcycle-car crashes, the LEI rate in Thailand was 11%
for car crash speeds below 25 km/hr, but increased to 19% at car impact speeds
above 25 km/hr, and the difference was significant (X*> = 7.11, p = .008, df =1).
In Los Angeles, the serious LEI rate averaged 18% at OV crash speeds below 25
km/hr and 19% at OV crash speeds over 25 km/hr, a non-significant difference.

30

25 ---m-- Los Angeles =
—e— Thai MC-car
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Percent with serious LE
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Figure 9
Frequency of serious LEI as a fuction of OV type and OV crash speed
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Motorcycle frame type

If serious leg injuries occur when the leg is caught between the side of the mo-
torcycle and another surface such as pavement or part of a car, perhaps motorcy-
cles with step-through frames avoid this potential trapping or crushing because
in the normal riding position most of the leg is not against the side of the mo-
torcycle as it is with a standard frame motorcycle. The Thailand data allow a
convenient comparison of this possibility for two reasons. The first is that step-
through frame motorcycles were common - 62% of the total in Thailand. The
second reason is that nearly all the motorcycles in Thailand were small - under
150 cc - so that comparisons of frame type are not contaminated by differen-
ces in motorcycle mass. Table 13 shows that riders on step-through frame
motorcycles had fewer serious lower extremity injuries overall but the effect fell
short of statistical significance (p ~ .09 for 2-tailed X test, but one-tailed
p = .055 by Fisher’s Exact Test). None of the region-by-region comparisons were
statistically significant. If this effect of fewer serious LEI on step-through frame
motorcycles is a consistent and valid effect, then it could account for about 13
of the 62 “missing” leg injuries in the Thailand data.

Percent with serious injury
Leqg region Standard frame | Step-through frame e p
(N=414) (N=668)
Any LE region 14 82 29 088
Hip 05 07 - T4
Thigh 53 43 054 463
Knee 24 12 232 128
Lower Leg 58 40 175 185
Ankde-foot 07 04 - Gaor

Fisher's Exact Test results

Table 13
Percent of Thailand riders with serious LEI as a function of motorcycle
frame type. For all x> comparison, df = 1

When Thailand accidents are separated into the two categories of collisions with
a car and those that did not involve a car, there were no significant differences
between step-through frame and standard frame motorcycles in the frequency
of serious leg injury - not for any individual leg region and not for the lower
extremity overall (> < 2.26, p > .13, df =1).
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In Los Angeles, almost all the motorcycles had a standard frame. To allow a more
direct comparison of Thailand and Los Angeles accidents, Table 14 compares
only those Thailand crashes that involved standard frame motorcycles with Los
Angeles accidents. In motorcycle-car crashes, Thailand riders again had signifi-
cantly fewer serious LE injuries, but the only specific region with significantly
fewer serious injuries was the ankle-foot region. In crashes that did not involve a
car, Los Angeles and Thailand did not differ significantly in the frequency of
serious LEI, for the lower extremity generally or for any specific region of the leg.

Matorcycle-car collisions

Lower extramity

region LA Thailand %t p
Any LE region 183 146 172 189
Hip 20 04 - 130"
Thigh 55 65 035 553
Knea 20 as 1.70 192
Lower Leg 94 77 064 425
Ankle-foot 5.1 1.2 749 006

Motorcycle-solo or motorcycle-motorcycle collisions
Lower extremity

rogion LA Thailand *? p
Any LE region 75 55 055 453
Hip 0.0 07 - 42
Thigh 35 28 - 766°
Knee 00 o7 - 422
Lower Leg o 14 - By 1%
Ankle-foot 25 0o - 76"

Fisher's Exact Test results

Table 14
Frequency of serious LEI for Thailand standard-frame motorcycles
compared to all motorcycles in Los Angeles

Motorcycle size

Motorcycle mass could conceivably contribute to leg injuries in either of two
ways. One way is that a heavier motorcycle falling on a rider’s leg may be more
likely to cause serious injury than a light motorcycle. The second way is that a
heavier motorcycle has more inertia, more resistance to being moved when
impacted by a car. If the rider’s leg is caught between part of the car and part of
the motorcycle, greater motorcycle inertia might contribute to higher loads
being placed on the rider’s leg. Motorcycle engine displacement can be used as
an indicator of the motorcycle’s mass (or its power) because both mass and
power tend to increase with increasing engine size. Motorcycles under 150cc
have an average mass about 95 kg, while those over 750cc tend to have a mass
in the range of 225 - 350 kg.
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However, the results showed that motorcycle engine size (and, by inference,
mass) had no statistically significant effect on the frequency of serious lower ex-
tremity injuries in Los Angeles. This was true for motorcycle-car crashes
(x> = .39, p ~ .983, df = 4) and MC-solo crashes (x*> = 2.31, p = .679, df = 4).
Figure 10 illustrates these findings.

MLAMC-car  ELAMC-solo |
25 1 G Thai MC-car BlThai - No carf

Percent with serious LEI

0-150 151400 401-550 551-750 > 750
Motorcycle engine size, cc
Figure 10
Frequency of serious LEI as a function of motorcycle size and collision type

Automobile design

When the Los Angeles data was collected in 1976-1977 passenger car bumpers
were almost all made of steel. Since that time, passenger car bumpers have been
redesigned, so that most are now made of a more pedestrian-friendly resilient
plastic foam. Current bumpers also have a less-aggressive shape that avoids con-
centrating impact loads into a small area. This redesign of car bumpers could
account for some of the difference in the frequency of serious LEI between the
Thailand and U.S. studies. (Unlike previous discussions of “cars”, which inclu-
ded any non-motorcycle, the analysis that follows is restricted to passenger cars.
Pickup trucks, buses, vans, SUVs, etc. are excluded.)
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In Thailand, 99 motorcycles struck the front end of a passenger car. Eighteen ri-
ders (18%) suffered 24 serious LEI as a result of these front-end impacts; eight
were due to bumper impact. In Los Angeles, 184 motorcycles struck the car front
end. Forty-eight of those riders (26%) suffered at least one serious LEI. That is,
the serious LEI rate for Thailand riders who struck the front end of a car was
70% as great as the injury rate for riders in Los Angeles. This is shown in Table
15. By comparison in low-threat crashes (MC-solo and MC-MC), Thai riders were
65% as likely to suffer serious LEI as riders in Los Angeles.

Car front impacts
Region Los Angeles Thailand
(n=184) (n=99) % Z
Any LE region 261 18.2 225 134
Hip 3z a0 - 0947
Thigh 16 71 003 B89
Knee 22 10 - 661"
Lower leg 147 141 0.01 803
Ankle-foot 10.9 1.0 9.11 003

Fisher's Exact Test results

Table 15
Percent of riders with serious LEI from frontal and side collisions with
passenger cars in Thailand and U.S. For all x> comparison, df = 1

The sides of passenger cars show much less structural change in the years bet-
ween the Los Angeles and Thailand studies and allow comparison to the car front
end. In Los Angeles, 43 of 311 riders (14%) who made first contact with the side
of a passenger car had a serious LEI.

In Thailand, only 13 of 162 riders (8%) who made first contact with the side of
a passenger car suffered a serious LEIL This is shown in Table 16. That is, riders
in Thailand were 58% as likely as riders in Los Angeles to suffer a serious LEI
from impacting the side of a car. This is somewhat greater than the difference
between Thailand and Los Angeles for impacts with the car front end.

Car side impacts
Region Los Angeles Thailand @ .
(n=311) (n=162)
Any LE region 138 80 343 064
Hip 1.3 00 - 304*
Thigh 51 62 022 B
Knee 19 12 - 7arr
Lower leg 61 25 305 081
Ankle-foot 23 10 059 443

*  Fisher's Exact Test results
Table 16
Percent of riders with serious LEI from collisions with the side of passenger
cars in Thailand and U.S. For all x* comparison, df = 1
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Discussion
Accident causation

Differences

The most significant finding in this study is the relative lack of OV driver error
in Thailand (46% of multiple vehicle crashes) compared to Los Angeles (64%).
Roughly half this difference was the result of the high rate of alcohol involve-
ment in Thailand compared to Los Angeles (37% vs. 12%) and the fact that about
three-fourths of drinking riders in both locations were the primary cause of the
crashes they were in. But half the difference was due to other factors that are
more difficult to quantify because they were not recorded.

Neither the Los Angeles nor the Thailand data forms asked car drivers why they
collided with the motorcycle even though drivers often told investigators what
they had seen - or not seen - just before the crash. Hurt et al. [05/, p. 45] repor-
ted that a typical statement by an OV driver was, “I signaled to turn left and
started out when it was clear. Then something hit my car and later I saw the
motorcycle and the guy lying in the street. I never saw him! Look what he did
to my car.” Drivers in Los Angeles made variations of this sort of statement over
and over. The research experience of interviewing many of these drivers would
suggest that 90-95% of car drivers whose error caused the crash failed to see the
motorcycle at all or saw it just an instant before impact, when it was too late to
avoid a collision. The remainder of at-fault drivers said they had seen the
motorcycle but misjudged its speed or distance and mistakenly thought they had
enough time to complete their maneuver.

By comparison, car drivers in Thailand who violated the motorcycle right-of-
way often insisted that “the motorcycle rider should have yielded to me” or that
they thought the motorcycle would stop for them. Obviously, this points to a
great need for more effective driver training, particularly in right-of-way
issues. However, the interesting thing was that drivers in Thailand almost never
said they hadn’t seen the motorcycle in cases where it was in plain sight. Of
course, there were cases where the motorcycle was not readily visible, such as
when a view obstruction blocked the view of the motorcycle or when the mo-
torcycle was riding at night without a headlamp or tail lamp.
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Conspicuity probably does not account for this difference because motorcycles
in Thailand were, if anything, less conspicuous than those in Los Angeles. Day-
time headlamp use in Thailand multiple vehicle crashes was about 25% compa-
red to 30% in Los Angeles crashes. Thai riders were no more likely to wear
highly conspicuous clothing than their Los Angeles counterparts, and Thai
motorcycles as a group were much smaller than those in Los Angeles. So why
do Thai drivers so consistently see motorcycles while drivers in Los Angeles just
as consistently fail to see motorcycles?

The answer may lie in a hypothesis advanced by Hancock et al. [31/], who su-
ggested that detection of motorcycles in traffic depends partly on how frequen-
tly an “event” (in this case a motorcycle) appears amid the “noise” (other vehicle
traffic on the street). Hancock cited research in sustained attention that suggests
that when the event-to-noise ratio is less than about one in six, or the total num-
ber of events per unit time increases beyond the observer’s capacity, the proba-
bility of detection declines. In Los Angeles, motorcycles accounted for about one
in every 200 (0.5%) vehicles passing by exposure sites. In Thailand, motorcycles
were 29% of the vehicle traffic passing the exposure sites in Bangkok and 49%
of the traffic in “upcountry” areas [06/, 07/]. Hancock’s hypothesis suggests that
Thai drivers were more likely to see approaching motorcycles because they are
so common on the road, while drivers in Los Angeles failed to see the motorcy-
cle they struck because they rarely saw a motorcycle in traffic. The frequency of
motorcycles in traffic appears to shape car driver expectations as well as affec-
ting visual search patterns and failures to detect traffic conflicts with motorcy-
cles.

A second major difference between Thailand and Los Angeles was the signifi-
cant amount of alcohol involvement in Thailand (37% vs. 12%). Despite the dif-
ferences in the frequency of alcohol involvement, the problems created by alco-
hol appeared to be the same in both areas. These will be discussed shortly.

Riders in Los Angeles were much more likely than those in Thailand to lose con-
trol of the motorcycle in either low-side or high-side slide-out crashes (25% vs.
7%). The great majority of slide-out crashes in Los Angeles (20% of all crashes)
occurred during collision avoidance braking maneuvers. In fact, 176 of 603 Los
Angeles riders (29%) who took precrash evasive action suffered some kind of
slide-out loss of control compared to only 48 of the 553 Thai riders (9%) who
took avoidance action. The reasons for the difference are not obvious, and more
research is needed.
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Similarities

The effects of alcohol on crashes were remarkably similar in Los Angeles and
Thailand. About three-fourths of drinking riders in both locations were the pri-
mary cause of their crash. Attention to the riding task plummeted among drin-
king riders while distraction and outright inattention just before the accident
increased. Many drinking riders in both Los Angeles and Thailand simply could
give no explanation of what happened just before they crashed. In both study
areas, the accident configuration most “favored” by drinking riders involved
running off the road or falling on the road in the absence of a threat from any
other vehicle. These characteristics of alcohol-involved crashes, along with a
predominance of alcohol crashes occurring at night, seem to be quite consistent,
as they have been reported in Los Angeles [32/], Hawaii [33/], Australia [34/]
and the United States generally [35/].

Speeds were very similar in both Thailand and Los Angeles. Precrash speeds were
about 10 km/hr higher in Los Angeles than in Thailand and crash speeds about
5 km/hr higher. While these differences were statistically significant, it is not
clear that they had any practical significance since injury severity is only mild-
ly correlated with crash speed.

This report fails to find any support for the popular notion that large displace-
ment motorcycles are more dangerous because they go faster than small motor-
cycles. The great majority of crashes occur at relatively low speeds - more than
three-quarters were going less than 50 km/hr (~30 mph) when they crashed. In
Los Angeles only 2% of motorcycles had a precrash speed of 100 km/hr or faster,
while only 0.8% in Thailand were going that fast - and almost any motorcycle
can reach speeds of 100 km/hr. In Los Angeles, motorcycles with larger engines
tended to be going faster when they crashed, but it appears this was largely
because they crashed on roads with higher speed limits. When motorcycle pre-
crash speed was compared to the speed limit, larger displacement motorcycles
were only slightly more likely to be exceeding the speed limit than smaller
motorcycles.
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Both the Los Angeles and Thailand studies showed that accident-involved riders
had extremely short times to react to traffic conflicts. When a traffic conflict
occurs, the motorcycle rider must detect the hazard, decide on a course of action,
apply the proper control actions, and then monitor the motorcycle as it responds
to those control actions. The great majority of riders (90% in Los Angeles, 82%
in Thailand) had less than 3 seconds between the precipitating event and the col-
lision impact for all these mental and physical processes.

The success or failure of the collision avoidance action depends upon adequate
time to react to the traffic conflict and upon rider skill. Collision avoidance skills
are more complex and difficult to execute properly for motorcycles than for cars
and most motorcycle riders have not developed the necessary skills. The rider’s
detection process can be improved with experience and training to reduce the
amount of time required to respond to a traffic hazard. However, decision and
control application always consume valuable time and many riders make signi-
ficant errors of judgment and execution.

Accident research has shown problems with both swerving and braking as ways
of avoiding a collision [05/-07/]. Ouellet [36/] analyzed braking performance in
typical traffic conflict situations and proposed that a strategic choice of lane po-
sition can allow the rider more time to respond and delay his arrival at the con-
flict point than highly skilled braking. The requirement for "counter-steering”
the motorcycle to turn or swerve is unique to the single track vehicle and many
riders - even experienced and trained motorcyclists - demonstrate dangerous
errors as well as significant delays in control actions [05/, 37/]. Counter-stee-
ring absorbs both space and time - about one-half second - while the motorcy-
cle front wheel “tracks out” and the motorcycle begins to lean before the mo-
torcycle changes direction [38/]. Finally, when swerving is combined with exces-
sive braking, the usual result is a slide-out loss of control.

If lack of time for collision avoidance action is a major determinant of crash
involvement, then it may be useful to teach riders strategies for traffic conflict
avoidance that would allow riders to avoid some risky situations and respond
much sooner in other potential threat situations. The teaching and practice of
braking and swerving is useful, but development of traffic conflict avoidance
skills surely has at least equal importance. The fact that 30% of the Los Ange-
les riders who took evasive action lost control and slid out suggests serious limi-
tations in relying on collision avoidance skills as a way of preventing accidents.
Unfortunately, these errors of collision avoidance persist in current motorcycle
accidents, even for trained and experienced riders.

89



Lower extremity injuries

Serious, and potentially debilitating, lower extremity injuries were significant-
ly more frequent in Los Angeles than in Thailand (15% vs. 9%). Only one fac-
tor consistently explains part of the difference: Thailand had far more “low-
threat” collisions (i.e., MC-MC and MC-solo) than Los Angeles (40% vs. 249%).
Serious LEI occur about 40% as often in these low-threat crashes as in the high-
threat MC-car collisions (4.7% vs. 12.7%).

Other variables had ambiguous or inconsistent effects on the frequency of seri-
ous LEL Intuitively, one would expect serious leg injuries to increase as crash
speeds increase. However, motorcycle crash speed had no consistent effect on
serious LEI in motorcycle-solo and motorcycle-motorcycle crashes in either
Thailand or the U.S. Curiously, it also had no effect in Thailand motorcycle-car
crashes but a very pronounced effect in U.S. motorcycle-car crashes. There is no
obvious explanation why motorcycle crash speed has a powerful effect in one
study area and no effect at all in the other study area. Nor is it possible to deter-
mine from these data which study area is “normal” and which one is “abnor-
mal.”

OV crash speed also had an ambiguous effect on the frequency of serious LEL
In Thailand, if the OV speed was less than 25 km/hr (<16 mph) or less, only 11%
of riders had a serious LEI, compared to 19% of Thai riders who struck a car that
was going over 25 km/hr. However, OV crash speed in Los Angeles failed to show
a similar difference in LEI frequency: 18% of riders suffered serious LEI if the
car was going 25 km/hr or less and 19% if the car was going over 25 km/hr.

Step-through frame motorcycles in Thailand also present an uncertain effect.
Riders on step-through frame motorcycles had fewer serious LEI than riders on
standard-frame motorcycles (8% vs. 11%), but the effect fell short of statistical
significance (p ~.09). Also, it is not clear that the effect can be attributed enti-
rely to the motorcycle frame type. Rider or environment characteristics may play
some role Motorcycles with a standard frame were half the sample in the con-
gested urban streets of Bangkok, but only 12% of those in the upcountry areas,
where females, older persons and children make up a much larger part of the
riding population than in Bangkok.

Motorcycle engine displacement (and its correlates, power and motorcycle mass)
simply had no effect at all on the frequency of serious LEI.
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In both Thailand and Los Angeles, serious LEI were much more frequent in per-
pendicular collisions if the OV struck the motorcycle than if the motorcycle
struck the OV. However, this was not true in crashes where the OV turned across
the path of a motorcycle approaching from the opposite direction.

Passenger car front ends and bumpers have been significantly redesigned in the
past two decades with the intention of reducing the severity of pedestrian inju-
ries. Presumably, motorcyclists ought to benefit from these changes as well.
However, the difference between Los Angeles and Thailand in serious LEI from
car frontal impacts (26% vs. 18%) is less than the difference in serious LEI rates
when the motorcycle struck the side of a passenger car (13% vs. 8%), which has
not undergone the sort of major redesign that car front ends have had.

If riders in Thailand had suffered serious LEI at the same rate as riders in Los
Angeles, there would have been 62 more riders in Thailand with at least one se-
rious LEI - these have been referred to as “missing” LEI cases. Differences in the
distribution of high-threat and low-threat crashes account for about only 15 of
the 62 “missing” cases of serious LEI cases in Thailand. Different injury rates for
motorcycle crash speeds in MC-car collisions would account for 33 of the 62
“missing” Thai riders with a serious LEI Different injury rates for step-through
motorcycles could account for another 13 riders. Unfortunately, while it is possi-
ble to account for some of the “missing” riders, the effect of frame type on se-
rious LEI was statistically insignificant and the wildly differing effect of crash
speed in MC-car crashes defies explanation. The only factor that is consistent is
that riders in low-threat crashes (MC-solo and MC-MC) suffered serious LEI
about 40% as often as riders in high-threat (MC-car) crashes.

The factors selected for analysis here were not chosen randomly. Rather, they
were selected because the experience of analyzing and reconstructing hundreds
of motorcycle accidents suggested these factors might reveal why some riders
suffer serious LEI and others do not. However, almost none of the factors exa-
mined here provide a consistent explanation of how and why serious lower
extremity injuries occur in some accidents and not in others. It seems unlikely
that serious lower extremity injuries occur quite randomly. Alternatively, per-
haps gross evaluation of the data in a large-scale generalized accident data sets
is not detailed enough to explain leg injury causation. That is, more refined ways
of analyzing factors such as impact speeds, contact surfaces, rider post-crash
motion, etc., may be needed. A more detailed reexamination of the original case
files for a specific analysis of leg injury mechanisms might be required.
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The first step in developing effective leg injury prevention methods should come
from identifying the conditions in which serious leg injuries occur - and when
they do not occur. Because serious and debilitating lower extremity injuries are
so common in motorcycle accidents, and because a large database of detailed
crash investigations is now available, a more detailed examination of the data
is both possible and urgently needed.
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Kurzfassung

Eine zuverldssige und gehaltvolle Datenbank ist fiir jeden in allen wissenschaft-
lichen Aspekten des Motorradfahrens Forschenden notwendig. Ein Verstéindnis
der Arten der Datenquellen und deren Sammlung sowie Interpretation ist bei der
Betrachtung (oftmals fiir andere Zwecke als vom Forscher beabsichtigt) der viel-
faltigen Aspekte des Motorradfahrens essentiell.

Missverstdandnisse zwischen den Eigentiimern und den Nutzern verschiedener
Datenbanksitze oder Unklarheiten iiber deren Basis kénnen Sachverhalte bis zu
unterschiedlichster Auslegung der Daten bedeuten. Einige Projekte haben vor
kurzem die in GB verfiigbaren Daten gesichtet und korrigiert.

1. Eine Beratungskommission, bestehend aus Mitgliedern der Motorradindu-
strie und Motorradfahrern, berticksichtigt statistische motorradbezogene
Daten verschiedenster Quellen

2. Entwicklung von Momentaufnahmen und Trendberichten der Motorrad-
industrie

3. Modernisierung der Motorradindustrie-eigenen Datenbanken aus GB sowie
ein Meldeverfahren fiir Motorradneuzulassungen

4. Bewertung und Herstellung von Kreuzbeziigen von unabhéngigen und
offiziellen Datenquellen

Die MaBnahmen kénnen durch ihre Bewertung von relativen Stdarken und
Schwichen ungleicher Datenquellen (die zu mannigfaltigen Improvisationen
fithren) zu einer brauchbaren Anniherung an das Verstindnis von Wert und Be-
deutung verfiigharer Datenquellen charakterisiert werden.

Die Ergebnisse umfassen:

1. Revidierung und Korrektur von Motorrad-bezogenen offiziellen und regie-
rungsamtlichen Aktivititen

2. Schaffung einer offiziellen Motorrad-bezogenen Statistik

3. Schaffung einer umfassenden Datenbank, die offizielle und unabhingige
Erfolgskriterien beinhaltet
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Abstract

For researchers into all aspects of motorcycling, reliable and meaningful bench-
mark data is essential.

Studying the many aspects of motorcycling requires an understanding of the
nature of sources and methodologies by which data are collected and interpre-
ted (often for purposes other than motorcycle researchers have in mind). Disa-
greement between owners or users of different data-sets, or confusion about the
nature of things, can reflect issues with the data as much as alternative reaso-
ning,.

Several projects have recently reviewed and improved available UK data:

1. a government advisory group involving industry and riders to consider
motorcycle-related statistics from various sources

2. modernisation of the UK industry’s data-collection and reporting system
for new motorcycle registrations

3. development of industry snapshot and trend reports

4. assessment and cross-referencing of independent and official data sources

These projects can be characterised by their appraisal of relative strengths and
weaknesses in disparate sources of data (leading to many improvements) and a
comparative approach to understanding the value and meaningfulness of avai-
lable data sources.

Outcomes include:

1. UK government revision and correction of key measures of motorcycle
activity

2. an official compendium of motorcycle-related statistics

3. creation of a comprehensive database combining official and independent
metrics
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Résumé

Pour les chercheurs de tous les domaines du motocyclisme, des données de base
fiables et significatives sont essentielles.

L'étude des nombreux aspects du motocyclisme nécessite une compréhension de
la nature des sources et des méthodologies grace auxquelles les données sont réu-
nies et interprétées (souvent dans des buts autres que ceux que des chercheurs en
motocyclisme). Le désaccord entre ceux qui possédent ou utilisent différentes
séries de données ou la confusion quant a la nature des choses peut refléter les
problémes liés aux données aussi bien que tout autre raisonnement.

Les données disponibles au Royaume-Uni ont récemment été revues et améliorées
dans le cadre de plusieurs projets :

1. un groupe de conseil gouvernemental incluant I'industrie et des motocyclistes
afin d’étudier les statistiques concernant le motocyclisme issues de sources
variées

2. modernisation du systéme de saisie des données et de déclaration de I'in-
dustrie de motos du Royaume-Uni pour les nouvelles immatriculations

3. développement de comptes rendus instantanés et de tendances de I'industrie

4. ¢évaluation et renvois a des sources de données indépendantes et officielles

Ces projets peuvent étre caractérisés par leur estimation de forces et de faibles-
ses relatives de sources de données disparates (ce qui entraine de nombreuses
améliorations) et par une approche comparative pour comprendre la valeur et la
signification de sources de données disponibles.

Les résultats incluent :

1. la révision et la correction par le gouvernement du Royaume-Uni de mesures
clés de I'activité motocycliste

2. un compendium officiel de statistiques concernant le motocyclisme

3. la création d'une base de données complete qui associe des chiffres officiels
et indépendants
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Introduction

For researchers into all aspects of motorcycling, reliable and meaningful bench-
mark data is essential. Where the activities that represent motorcycling are being
studied a number of official indicators are available which, at first sight, seem
to offer a benchmark to guide the construction of sample-frames for rider popu-
lation studies, or for comparing observations made about specific groups, or
behaviours against a norm. Data on the number of vehicles in use, new regis-
trations, total distance travelled by mode and casualty patterns are among the
most common. However, many such basic comparators are compiled for entire-
ly different purposes than those of the researcher into motorcycling. They are
generally collected for regulatory purposes or the collection of taxes. Often these
data offer the best readily-available proxy for the data an investigator really
needs; they may carry the advantage of consistency in data collection method
and are available for long time-series. As such they are used to inform official
policy of governments and motorcycle organisations alike, but the fact that their
terms of reference are for other purposes often creates a distorted picture of the
real world.

Clearly, studying the many aspects of motorcycling requires an understanding
of the nature of sources and methodologies by which data are collected and
interpreted. This knowledge exists (to a greater or lesser extent) among the
managers of such data-sets and researchers or other consumers of it, but such
knowledge is neither perfect nor universal. The owner or manager of a data-set
should well-understand the basis of its collection, processing, expression and
dissemination, but will not necessarily be aware of all factors affecting the ope-
rating environment from which the data is taken. In a perfect world all data
would accurately reflect the nature of its subject so discussion would centre on
the underlying meaning of observations and the inferences that should be
drawn. In reality disagreement between owners or users of different data-sets
and confusion about the nature of things often reflect issues with the data as
much as alternative reasoning.
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Recent work provides a basis for more widespread understanding of common-
ly-used UK data-sets, not just among regular researchers but also for those who
report more generally through the media and even the casual observer. This
paper outlines four major projects that have recently reviewed and improved
available UK data;

e a government advisory group involving industry and riders to consider
motorcycle-related statistics from various sources

e modernisation of the UK industry’s data-collection and reporting system for
new motorcycle registrations
development of industry snapshot and trend reports
assessment and cross-referencing of independent and official data sources

Government advisory group on motorcycling

This group was set-up in 1999 under the auspices of the Department for Trans-
port but including a comprehensive range of groups from the motorcycle com-
munity as well as road engineering, enforcement and road safety education
agencies. Much of the work was informed by a series of working groups, inclu-
ding one which sought to identify the range of statistical information collected
and disseminated by DfT and to consider where that data might be misunder-
stood, deficient or could be improved. Department of Transport Statisticians,
MCI and the two main riders groups initially identified the need for a compen-
dium of data on motorcycles, motorcycle users, journeys and safety which could
be published via the web and updated as new data became available (NB: publi-
cation details have been requested but are not yet available).

Motorcycle traffic

One area of concern was with estimates of traffic levels, which did not appear
to reflect the growth in UK motorcycle activity since the early 1990’s. This led
to a review of counting methods on minor roads and the gathering of new infor-
mation about road lengths and traffic flow. The estimates for motorcycle traffic
volume in recent years were subsequently revised upward in ‘Road Traffic Sta-
tistics 2002’ and it is now accepted that motorcycle traffic grew by 28% between
1993 and 2001 (previously reported as 18%) (figure 1). This finding has since led
to a revision of motorcycle user casualty rates (casualties over distance) for the
same period in ‘Road Casualties in Great Britain 2002’ (figure 2).
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A current quality review of traffic counts is considering how to monitor minor
roads more efficiently; this would provide much more data on the use of minor
roads by motorcycles and other vehicles.
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Motorcycle traffic estimates: GB: 1955 onward
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Motorcycle rider casualty rate: GB: 1990 onward
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Motorcycle stock

Motorcycle stock figures are drawn from registration and vehicle licensing
records and published in ‘Vehicle Licensing Statistic 2003’ The UK Driver and
Vehicle Licensing Agency vehicle database contains a significant amount of
spurious and incomplete records, although it is difficult to quantify the total
extent certain problems are readily apparent, such as the use of identical codes
to identify the tax class for motorcycles and the body-type for scooter/sidecar
combinations. The official figure for the stock of all powered two-wheelers is
based on the number of vehicles taxed as ‘bicycle’ at the end of December. Any
motorcycle taxed in other classes or not taxed for use in winter was ignored, yet
other DfT figures clearly show motorcycle activity to be significantly higher in
summer months. As a result, quarterly stock figures are now published and a
whole-year estimate based on body-type and use of untaxed motorcycles has
been agreed. The draft DfT compendium quotes the number of machines in use
during 2002 as 1414000 kms 50% higher than the official figure currently
published as part of the official time-series based on taxed at year-end. It is un-
likely the basis of the published time-series will change but it is hoped to high-
light the implications of this in DfT publications and to provide a link to the
compendium. New regulations require vehicle keepers to advise if the vehicle is
being kept off-road without tax-paid and roadside surveys of untaxed use (sug-
gesting evasion rates for motorcycles had fallen from 33% to 25% immediately
prior to the change in regulations) are now conducted annually (figure 3).
Ongoing work includes joint-efforts by DVLA and MCI to link the national
vehicle database with MCI data on style to investigate the composition of the
motorcycle stock further.
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Casualties

Casualty statistics were an obvious cause for concern, especially in relation to
under-reporting of cases, classification of the severity of injuries and recording
of factors contributing to crashes. These concerns are generally recognised and
well-established amongst both managers and consumers of casualty data.
Where fatality rates remain steady but the rates for less severe outcomes are fa-
lling, it may be as a result of improvements in road safety or medical care, but
might also reflect a worsening situation in the reporting of casualties. Further
work is underway by DfT to investigate. The question of police reports accurate-
ly classifying severity might be solved by linking police reports to medical
reports, however due to the additional burden on police officers time and the
absence of a centralised record of hospital admissions this is considered imprac-
tical at present. An agreement on creating a common system for all police for-
ces to collect and report contributing factors has been reached however and this
will commence from 2005.
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Theft

Motorcycle theft is a considerable concern for the UK motorcycle community.
However, available data came from the Police National Computer, a system devi-
sed for intelligence gathering rather than incidence monitoring. DfT and Police
worked with the UK Home Office to produce an index of theft reports against
vehicle stock figures (available at www.secureyourmotor.gov.uk). This provides
the basis for performance monitoring and trend analysis revealing that motorcy-
cles are twice as likely to be stolen as cars, with newer scooters, mopeds and
small-capacity motorcycles most at risk.

Journey purpose

Journey purpose, length and frequency data are collected through the ‘National
Travel Survey’ and presented in comparative terms as averages across the whole
population rather than averages across the user groups themselves. This conti-
nuous survey takes place across the country and throughout the year, however
the original sample size of 3000 respondents yielded information on very few
motorcycle trips (the survey does not employ quotas for different user groups).
The sample size has now been doubled, yet the amount of motorcycle trip data
yielded has not risen accordingly. Thus, the main criticisms remain in that mino-
rity modes such as motorcycling (1% of all traffic, 2-3% all vehicles) are not
necessarily represented fully and the notion that average person travels by bike
say once a year does not provide a real-world indication of trips by motorcycle
users.

Other developments which may provide more data on motorcycling in the fore-
seeable future include computerising records of annual roadworthiness tests and
linking databases such as this and the insurers records to vehicle licensing and
registration data.

Rider licensing

This is a key metric for the input of new riders. Unfortunately this source has
been significantly degraded over recent years; data on rider licensing entitle-
ment and throughput of Compulsory Basic Training are no longer published
regularly and in the latter case does not exist since 2000 (figure 4).
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Figure 4
Rider training and testing: GB: 1991 onward

Modernisation of the motor cycle registration information
service MCRIS

Background

The UK motorcycle industry data-collection and reporting system for new mo-
torcycle registrations was created in the 1970’s to record the first registration of
new motorcycles and mopeds in the UK. All motor vehicles used on the high-
way must be registered at the Driver and Vehicle Licensing Agency, the DVLA.
This can be done by completing a paper form or electronically. The application
form is part-completed by the manufacturer or importer listing the unique attri-
butes of the vehicle as well as type specific details required for registration;
make, model, engine number, VIN/Chassis number, colour, dimensions and out-
puts, etc. The registering dealer then completes essential registration data such
as registration mark, date of registration. The paper form consists of 2 sheets,
certain information being copied to the bottom copy for industry statistical use;
this information is sent to MC(I's data services contractor where the data is input
to generate MCRIS figures. For electronic registrations a data file is sent at the
end of each day, this method is currently used for around one-in-four new
motorcycles and is expected to account for the majority by the end of 2005.
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The original MCRIS system successful produced paper reports for a quarter of a
century, but by the late 1990’s the data services contractor announced that the
mainframe computer had become obsolete and difficult to support. In addition,
report techniques had moved on; the original paper reports were produced on a
ten-day and monthly basis, distributed to subscribers via the road. Delays in the
report processing cycle and with the transport system had also meant that sub-
scribers did not always receive vital reports on time. The paper reports limited
subscribers’ analysis of the data and, bespoke reports were costly. The unrelia-
bility of the existing IT and distribution arrangements alongside subscribers’
desire for electronic information accessible at the push of a button and the abi-
lity to mix data from various sources meant a replacement system was urgent-
ly required.

Replacement system

After looking at various options a new data services provider, CACIL, was selec-
ted. The requirement was for a robust, responsive database and reporting struc-
ture for MCRIS using upgradeable technology, to manage the transportation and
punching of the V55 forms and to meet the additional reporting needs of MCI
and its key subscribers, who were invited to develop and endorse the replace-
ment system.

Data collected from the V55 forms or AFRL the original MCRIS system was limi-
ted and MCI had little influence over quality control or validation of the data
input. Although Make and Model codes had to exist, no checks verified whether
the codes were correct for the individual vehicle. Extensive effort went into
making sure the new system had accurate data and over twenty validation rules
were put into place. A particular requirement for the new system was the capa-
bility for MCI to manage reference data and create adhoc reports in-house.
CACI’s ‘Data Manager’ software allows management and correction of the refe-
rence data and individual records, ‘Business Objects’ is bought-in as a versatile
reporting tool. MCI is no longer reliant on its data services provider to load new
models or maintain vehicle reference data, minor changes to report formatting
is done in-house and rejected registration applications no longer need to be
delayed for retuned to manufacturers for correction because MCI is now able to
validate details in real time.



The system went live in January 2003, but carries historical data based on
enhanced data-sets from the original system going back to January 2000 - there
are currently three-quarters of a million records available for analysis. Initial
difficulties in receiving forms from local registration offices had a significant
impact during the first quarter of 2003 but monitoring of local office submissi-
ons and checks against DVLA figures have allowed a high degree of confidence
to be achieved.

Comparison with DVLA system

Again, it is important to understand the differing basis for data to be held by
DVLA and MCI. DVLA produce data for government use and do not record many
items vital for industry to understand. DVLA figures include first registration of
previously used vehicles being brought onto British roads (either as imports or
because they had previously been used off-road) but do not include all licensing
authorities in the UK. MCI collects data from the whole country and filters out
pre-used vehicles. In the course of cleansing and enhancing historic data it beca-
me clear that there are significant problems with the DVLA vehicle record itself.
Use of similar codes to allocate vehicles within different tax and vehicle cate-
gories has created many thousands of spurious records; consequently UK gover-
nment figures over-state the number of scooter and sidecar combinations, or
diesel-powered motorcycles to give but two examples. Moreover, for a consi-
derable period many significant new motorcycle models were not allocated
model codes in the DVLA system so it is very difficult to provide any useful data
on the number of each model currently in use.

Initially, only standard reports were available from MCRIS but a great deal of
time has been spent with individual members to determine their additional
requirements or to provide bespoke reports, text files and data feeds, some of
which are now supplied daily. The natural next steps include allowing subscri-
bers remote access to read non-sensitive data in the live database from their own
PC’s and to enhance the reporting tools with demographic and other data sets.
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Development of industry snapshot and trend reports

The ability to create in-house reports allows MCI to produce focussed reports on
specific aspects of the UK market (figure 5). Emergent sectors such as Supermo-
to machines or large-capacity scooters can be monitored and viewed retrospec-
tively. This also applies to finer degrees of analysis of established sectors, again
including retrospective analysis to pinpoint changes in registration trends. The
effect of major distortions can be assessed, such as the introduction of Type
Approval requirements for new machine registrations after June 2003.

Rolling 3 Rolling 3 Rolling 3
Vehicle Type Style Description Months - | % Change | Months - 1 | % Change | Months - 2
This Year Year ago ‘Years ago
MOPED MNAKED 493 -30.0 704 225.9) 218|
MOPED SCOOTER 6,437 -45.6] 11,830 a7.8| 8,587
MOPED SPORTS 682 -43.8] 1,213 150.1 485
MOPED UNSPECIFIED 23 91.7 12| -96.0 299
MOTORCYCLE | ADVENTURE SPOF 2,260 8.0 2,092 255 1,667
MOTORCYCLE | CUSTOM 3,056 -7.9| 3,317 3.0 2,533
MOTORCYCLE | MAKED 6,024 89| 6,612 6.8] 6,193
MOTORCYCLE | SCOOTER 6,519 -41.3 11,102 44.4| 7,601
MOTORCYCLE | SPORT/TOUR 4,131 -25.1 5,516 -2.3| 5,644
MOTORCYCLE | SUPERSPORT 8,642 -14 8,768 -1 .SI 8911
MOTORCYCLE | TOURING 1,188 245 954 -34.5' 1,456|
MOTORCYCLE | TRAIL/ENDURO 3,048 -17.8] 3,706 '.-"6.3] 2,102
MOTORCYCLE | UNSPECIFIED 264 ?.SI 245 -TG.BI 1,055
Total]  42,765] -237]  56,069] 10.7] 46,839
Figure 5a
Style
Rolling 3 Rolling 3 Rolling 3
Vehicle Type Engine Band Months - | % Change | Months - 1 | % Change | Months - 2
This Year Year ago Years ago
MOPED Moped 7,635 -44.5 13,759 435 9,587
MOTORCYCLE | 0-50cc 23 43.8) 16! #DIVIO) 0
MOTORCYCLE | 126 - 650 cc 9,870 -206] 14,020 17.3] 11,957
MOTORCYCLE | 51-125c¢c 9,547 -31.4]  13.918] 332] 10449
MOTORCYCLE | 651-1000cc 10,022 12.6| 8,899 -1.6| 9,047
MOTORCYCLE | over 1000cc 5,668 3.9 5,457 -5.9 5,799
Total 42,765 -23.7 56,069 19.7] 46,839
Figure 5b
Engine Band
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Assessment and cross-referencing of independent and
official data sources

From the above it is clear that data sets from reliable sources should not be
accepted at face value and are all too often unsuitable for apparently obvious
comparative purposes. For owners and consumers familiar with established time
series and other data sets some of these factors will be taken into account almost
automatically. Where data is gleaned from published in-depth studies there may
well be far more information provided on methodological issues and constraints,
but even here the discussion may not extend to consider third-party data or even
certain aspects of its own original data.
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Even the most rigorous and questioning researcher looking at much of the avai-
lable data would find it difficult to access and assess all the relevant underlying
factors which shape the data (indeed this author accepts that he is unlikely to be
aware of every potential distortion in the cases outlined above). Several organi-
sations and individuals have developed their own libraries of motorcycle-rela-
ted research, but largely rely on personal knowledge when comparing and con-
trasting the findings of disparate sources. Making comparisons between the fin-
dings of different reports on similar subjects has to be a considered process, but
it would be useful to be able to see where broad areas of agreement or gaps in
knowledge exist.

Such an undertaking is not simple. A recent report commissioned to identify cur-
rent knowledge regarding the effect of various traffic management and road
engineering measures on motorcycling used references held by the UK national
collection of published sources as its starting-point. The authors attempted to
indicate the relevance of each item, but this resulted in press-releases from
various interests scoring as more relevant than actual guidance from professio-
nal or regulatory bodies.

Work is progressing to convert the MCI research database into a meta-databa-
se; a database containing essential data about data. A provisional structure has
been developed following good practice from other disciplines (figure 6).

A | | C | E F
| 1 ITITLE AUTHOR |PUBLISHER |PERIOD |KEY WORDS KEY FINDINGS
_2 |Vehicle Licensing Statisites DIT DfT annual | 2000 on !

3 |Draft Compendium of Motoroycle Statistics Ballard | DT 2003 1980 on jAccident, Aleohol, Casualty,
| 4 | | CBT, CC, Emissions, Injury,
5 1Joumney, Keeper, Licence,
| 6 | 'MOT, Ownership, Region,
=7 1Registration, Risk, Speed,
BN | Spending, Stock, Style, Test,
| 9 | 1 Theft, Traffic, Trip, VED

| 10 |Wehicle Excise Duty Evasion DT DfT annual 1984 on |

11 ]

1z :

13| 1

4 i

[E155] 1

16 | |

A7 1
Figure 6
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Conclusion

Each of the projects described are characterised by their appraisal of relative
strengths and weaknesses in disparate sources of data (leading to many improve-
ments) and a comparative approach to understanding the value and meaning of
available data sources.

The value of the projects has been in raising the level of understanding and con-
sequent discussion between regulators, industry and users, but also through
wider practical outcomes such as the revision and correction of key measures of
motorcycle activity by UK government, the publication of a UK Department for
Transport compendium of motorcycle-related statistics and development of
industry statistics and information.

A key near-future outcome is the proposed UK government strategy for
motorcycling arising from the Advisory Group on Motorcycling: final report to
government report. This is likely to set-out future public policy in relation to UK
motorcycling, an agenda which is too important not to be based on the best avai-
lable current knowledge.
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Analyse eines exemplarischen schweren
Alleinunfalls anhand eines zufallig
aufgenommenen Video-Spots

Analysis of an exemplary serious
single-vehicle accident on the basis
of an incidentally filmed video-sequence

Analyse d’un grave accident exemplaire
sans participation extérieure a l'aide
d’un spot vidéo tourné par hasard

Bernt Spiegel, Mannheim
Institut Spiegel
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Kurzfassung

Die biotische Beobachtung - bei schnellen Abldufen vorzugsweise mit Hilfe fil-
mischer Aufzeichnung - gilt als eine der ergiebigsten Methoden in der Verhal-
tensforschung. Im Gegensatz zu Motorradstiirzen im Rennen werden allerdings
Motorradstiirze im Alltag naturgemiB nur in den seltensten Féllen filmisch
erfasst.

Rennstiirze und Alltagsstiirze unterscheiden sich jedoch erheblich voneinander.
So kommt zum Beispiel im Rennbetrieb der im Alltag hiufige Paniksturz ohne
erkennbaren (AuBen-)Anlass so gut wie nicht vor. Bemerkenswert ist vor allem
die wesentlich langere Genese vieler Alltagsstiirze.

Aus einer Analyse der Einzelbilder wird ersichtlich: Der Fahrer erschrickt offen-
bar ohne ernsthaften AuBenanlass, er gerit in Panik, gibt darum zu einem viel
zu frithen Zeitpunkt die Situation verloren, verzichtet dementsprechend auf
durchaus noch erfolgversprechende GegenmaBnahmen und greift stattdessen
auf quasiatavistische Verhaltensmuster aus der Kindheit zurtick.

Die immer wieder postulierte, aber nie ausreichend nachgewiesene Fehlerkas-
kade wird ebenso unmittelbar sichtbar wie die lange Genese und die frithzeitige
Auflosung der Fahrer-Maschine-Einheit. Panikstiirze sind Selbstblockadestiirze.
Die Moglichkeiten, die Zahl solcher Stiirze einzuschrianken, werden diskutiert.
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Abstract

Observations of real life situations - fast sequences will preferably be recorded
on film or video - are viewed as one of the methods of behavioural research pro-
viding the deepest level of insight. Contrary to falls in motorcycle races every
day falls are obviously very rarely recorded on film or video.

Racing falls are fundamentally different to every day falls. An example is the
quite frequent panic fall, an every day fall without detectable external cause,
that hardly ever occurs in motorcycle races. Noteworthy in particular is the
considerably longer evolution of every day falls.

Analysis of individual frames reveals: the rider gets frightened without serious
external cause, panics, gives up on the situations at a far too early stage, refrains
accordingly from very promising counter measures and falls back to quasi-
atavistic behavioural patterns of his childhood days.

The frequently postulated but never sufficiently proven cascade of errors
becomes evident as well as the long evolution and the very early separation of
the driver-machine unit. Possibilities of reducing the number of such falls are
discussed.
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Résumé

L'observation biotique - en cas d’événements rapides de préférence a I'aide d'un
enregistrement filmé - est considérée comme une des méthodes les plus renta-
bles dans la recherche comportementale. Contrairement aux chutes de moto pen-
dant des courses, les chutes de moto au quotidien ne sont par nature filmées que
dans les cas les plus rares.

Les chutes pendant des courses et les chutes quotidiennes sont cependant tres
différentes les unes des autres. Ainsi, par exemple, la chute due a la panique sans
raison (extérieure) reconnaissable, fréquente au quotidien, est pour ainsi dire
inconnue dans les courses. La genése nettement plus longue de nombreuses
chutes quotidiennes est en particulier remarquable.

L'analyse des différentes images le montre : le pilote est effrayé sans raison
extérieure sérieuse apparente, il panique, pense pour cette raison a un moment
beaucoup trop précoce que tout est perdu, renonce par conséquent a des
contre-mesures encore tout a fait prometteuses et a au lieu de cela recours a des
modeles de comportement quasi atavique issus de I’enfance.

La cascade d’erreurs toujours présupposée mais jamais suffisamment prouvée
devient tout aussi directement visible que la longue genese et le détachement
précoce de 'unité conducteur/machine. Les chutes dues a la panique sont des
chutes d’autoblocage. On discute des possibilités de limiter le nombre de ces
chutes.
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aufgenommenen Video-Spots

123



Die alten Griechen waren der Meinung, dass die Anwesenheit oder mindestens
die Ndhe des Hirten- und Waldgottes Pan die Ursache sei fiir die plotzliche Angst,
die den Menschen, wenn er allein ist in der freien Natur, manchmal unversehens
tiberfalle und die zu kopfloser Reaktion bis hin zu vélliger Lihmung fiihre. Von
daher stammt der Begriff Panik, der fiir kopfloses Handeln in einem Zustand
angstvoller Erregung steht.

Entsprechend bezeichnen wir als Panikstiirze solche, bei denen es in einer
Schreck- oder Angstsituation zu inadédquaten Verhaltensweisen kommt, worun-
ter auch das Nichthandeln - die Handlungsblockade - féllt. Inaddquate Verhal-
tensweisen, das sind also nicht nur Handlungen, die an sich sinnvoll sind, aber
unter dem Druck der Situation fehlerhaft durchgefiihrt werden (bestes Beispiel:
Uberbremsen), sondern dazu gehort auch das Zuriickfallen in atavistische oder
archaische Verhaltensweisen, ebenso wie das Erstarren, das Nichthandeln - eben
die Selbstblockade.
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Filmaufnahmen von Motorradstiirzen gibt es in groBer Zahl, aber das sind fast
ausschlieBlich Rennstiirze; kaum ein Sturz bei einem Rennen, der nicht gleich
mehrfach aufgenommen wiirde. Rennstiirze und Alltagsstiirze unterscheiden
sich jedoch grundséitzlich voneinander: Bei Rennen kommen Panikstiirze so gut
wie nie vor, im Alltag dagegen sind sie fast die Regel - sicherlich nicht immer
in einer so extremen Form wie das hier vorzustellende Fallbeispiel, aber doch in
der Weise, dass zunichst ein Fehler gemacht wird, der noch gut zu bewéltigen
wiére, der jedoch den Fahrer erschreckt. Und dieser Schreck ist es dann, der eine
ganze Serie weiterer Fehler in dichter Folge auslost - die so genannte Fehler-
kaskade -, die ab einem bestimmten Punkt nicht mehr zu beherrschen ist. Die
Fehlerkaskade, die sich erst aufbauen muss, ist auch die Ursache dafiir, dass die
Genese dieser Stiirze, im Vergleich zum Rennsturz, in der Regel von wesentlich
ldngerer Dauer ist.

Solche Alltagsstiirze werden aber so gut wie nie filmisch erfasst, denn es miis-
sen zwei Ereignisse, die man beide in der Statistik als seltene Ereignisse bezeich-
nen wiirde, gleichzeitig eintreten: Einmal, dass einer stiirzt und einmal, dass
zufillig an diesem Ort, mit diesem Blickwinkel und in dieser Sekunde gefilmt
wird.

Der Paniksturz ist am eindrucksvollsten dann, wenn tiberhaupt kein duBerer An-

lass als Schreckausléser zu erkennen ist. Das ist beim folgenden Fallbeispiel
gegeben.
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Bild 1: Das erste Bild eines zufillig entstan-
denen Videofilms, aufgenommen von einem
Video-Amateur, der hinter dem Sturzopfer
hergefahren ist.” Ein Motorradfahrer auf
einer Spazierfahrt. Sonne, gute Sicht, ebene
Fahrbahn, trocken. Die StraBe fiihrt, von
einer niedrigen Mauer eingefasst, in einer
leichten Linkskurve {iber eine Schlucht hin-
weg. Geschwindigkeit circa 70 km/h, Schrig-
lage deutlich unter 30 Grad. Die Welt scheint
noch in Ordnung. Aber: Der Fahrer sitzt hier
nicht etwa besonders ,sportiv® auf seinem
Motorrad, also absichtlich leicht nach innen
versetzt, sondern das Unheil hat bereits
begonnen. Das hat zwar der Cutter nicht
bemerkt, sonst hitte er nicht so knapp
geschnitten, aus dem Folgenden aber wird
ersichtlich, dass der Fahrer bereits heftig
erschrocken ist und - das ist das Schlimmste
- dass er bereits aufgegeben hat.

Noch allerdings wére alles miihelos zu
bewiltigen. Aber es verlduft anders. Wie, das
geht aus dem folgenden Video hervor.

(Start Video)

Man sieht den Ablauf mit Entsetzen, aber
aufschlussreiche Details waren in den 0,8
Sekunden bis zum Aufschlag auf die Mauer
nicht zu erfassen. Auch die folgende Zeitlupe
reicht nicht zur Analyse.

Man bemerkt jetzt zwar eine erhebliche
Unruhe um die Léngsachse des Motorrads
und man sieht, dass der Fahrer den linken
FuB von der FuBraste nimmt, aber viel mehr
nicht. Erst die Einzelbilder sind ergiebig.
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Zuriick zu Bild 1, bei dem oben behauptet wurde, dass der Fahrer bereits aufge-
geben hat: Er hat unmittelbar vorher die Linkskurve mit der Briicke iiber die tiefe
Schlucht erblickt und ist, begleitet von einem heftigen Schreck, im gleichen
Augenblick zu der irrigen Gewissheit gelangt, dass die Kurve nicht zu meistern
ist. Dass das tatsdchlich so abgelaufen ist, kann man aus den néchsten Phasen
ersehen. Er unternimmt ndmlich Schreck gelahmt nicht das Geringste zur Bewal-
tigung, auBer dass er bereits anfangt, sich vom Motorrad zu 16sen.

Bild 2: Dieses Losen vom Motorrad wird hier - wenige zehntel Sekunden spéter
— schon viel deutlicher: Er schwenkt mit dem GesaB nach auBen, der Riicken
rundet sich, der linke FuB ist bereits von der FuBraste genommen und schwebt
knapp tiber dem Boden. Dabei verreiit er etwas die Lenkung, das Motorrad
richtet sich auf, der Kurvenradius wird groBer statt kleiner. Der hinterher fah-
rende Filmer hat seine Schriglage dagegen geringfiigig erhoht.

Bild 3: Der Fahrer macht immer noch die Kurve auf statt weiter zu. Das linke
Bein wird leicht abgespreizt, das Gesil folgt dieser Bewegung nach auBen.

Bild 4: Jetzt endlich vergroBert sich die Schriglage wieder. Das linke Bein wird
noch weiter abgespreizt, der FuBl hat inzwischen Bodenkontakt, das GesiB3 wan-

dert noch etwas mehr nach auf3en.

Bis hierhin wahrscheinlich wire die Situation immer noch durch ein entschlos-
senes Eingreifen zu retten gewesen.
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Bild 5: Das GesiB hebt von der Sitzflache ab.
Das linke Bein ist nun belastet, Rauch und
Staub unter der Sohle, der FuB3 wird nach hin-
ten verschoben. Der Aufprall auf die Mauer
ist endgiiltig nicht mehr zu vermeiden.

Bild 6: Die Hauptlast ruht jetzt auf der rech-
ten FuBraste, das GesidB wird noch mehr
angehoben, der Fahrer steht fast schon auf-
recht, das Motorrad befindet sich bereits im
Schmutz des StraBenrandes beziehungsweise
der Wegeinmiindung von rechts.

Nirgends sieht man eindringlicher als bei ei-
nem solchen Paniksturz, wie wenig Handeln
mit Wissen zu tun hat:

e Der Fahrer weiB3, dass er die Schriglage
erh6hen muss, um den Kurvenradius zu
verkleinern;

e er weib, dass er wenigstens bremsen soll-
te, wenn er auf ein festes Hindernis zu-
fahrt;

e er weiB, dass er mit den FiiBen nicht nen-
nenswert abbremsen kann;

e er weiB, dass er keine Chance hat, bei die-
sem Tempo abzusteigen.

Bild 7: Das Vorderrad lduft iiber die Bord-
steinkante, das Motorrad springt vorn fast 40
Zentimeter hoch.

Bild 8: Beim Aufprall auf die Mauer, die etwa
45 Grad schridg zur Fahrtrichtung verlauft,
knickt die Flugbahn des Motorrads nach links
ab (was dem Fahrer den Sturz in die Tiefe
erspart) und wirft den Fahrer in die Luft.
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Bild 9, 10, 11, 12: Motorrad wie Fahrer gera-
ten in eine Rotation um die Langsachse.

Es fallt auf:

An keiner Stelle gibt es auch nur den
geringsten Versuch, das Motorrad abzu-
winkeln, also stiarker zu legen, um den
Kurvenradius zu verkleinern, sondern im
Gegenteil sogar ein zeitweises Aufrichten.

Nicht fiir einen Augenblick ist das Auf-
leuchten des Bremslichts zu sehen, also
kein Versuch, den Aufprall wenigstens zu
vermindern.

Der Fahrer klinkt sich stattdessen friithzei-
tig aus dem System Fahrer-Maschine aus.
Er versucht, sich auch koérperlich vom
Motorrad freizumachen, jedenfalls 16st er
die Mensch-Maschine-Einheit vollstindig
auf und unterbricht damit zahlreiche
Regelkreise, die durch beide Subsysteme
gemeinsam verlaufen. ?

Er geht aus dem Sattel und fillt in kind-
liche Verhaltensmuster in Gestalt des
Bremsens mit den FiiBen zuriick.
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Die beiden wichtigsten Beobachtungen allgemeiner Art sind folgende:

1. In Panik wird die Einheit Fahrer-Motorrad sofort schwer beeintrdchtigt
und, wenn es bis zur Blockade kommt, vollstindig aufgelost.

2. Die Fehlerkaskade, von der man ja lingst weiB3, die sich aber nur selten zuver-
lassig beobachten lésst, hat sich nahezu in ihrer Idealgestalt gezeigt:
Schreck - Aufgeben - totale Verspannung (siehe den sich rundenden
Riicken!) - VerreiBen der Lenkung - Handlungsblockade beim Bremsen
- Handlungsblockade beim Abwinkeln — FuBl von der FuBraste - Anpres-
sen des FuBes auf den Boden - Aufstellen.

Freilich war die offizielle Unfallursache, wie immer in solchen Fillen, unange-
passte Geschwindigkeit, was natlirlich tiberhaupt nichts aussagt. War die
Geschwindigkeit unangepasst im technisch-physikalischen Sinne? - Ganz
gewiss nicht. War sie vielleicht nur unangepasst in Bezug auf die fahrerischen
Fertigkeiten? — Auch das will man nicht ohne weiteres bejahen, denn der Fah-
rer hat in seinem Motorradfahrerleben wohl schon Hunderte oder Tausende von
Kurven in diesem Tempo durchfahren, die schwieriger zu meistern waren. Allen-
falls unangepasste Geschwindigkeit in Bezug auf die augenblickliche psychische
Belastbarkeit des Fahrers — vor allem in Bezug auf seine affektive Stabilitét
- kénnte man einrdumen.

Immerhin deutet sich da der wohl einzige Weg an, die Wahrscheinlichkeit der-
artiger Stiirze zu vermindern. Er fiihrt zum mentalen Training im Sinne einer
fortgesetzten virtuellen Konfrontation mit Angst auslésenden Situationen zum
Abbau ihres Schreckpotenzials; und er fiihrt weiter zu einem realen Gefahren-
training in Sicherheits- und Perfektionstrainings, in denen der Teilnehmer mit
kontrolliert herbeigefiihrten schwierigen Situationen konfrontiert wird, die bei
nur geringem objektiven Risiko mit einem anfangs hohen subjektiven Gefahr-
dungserlebnis verbunden sind.

Aller Erfahrung nach wird freilich nur ein kleiner Teil der Gefihrdeten von sol-
chen Trainingsangeboten Gebrauch machen.
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Ich verdanke den Video-Spot der Aufmerksamkeit von Herrn Kollegen Eber-
spacher, Heidelberg, der ihn im Fernsehen aufgespiirt hat.

Spiegel, Bernt: Die obere Hilfte des Motorrads. Uber die Einheit von Fahrer
und Maschine. 4. Aufl. Stuttgart 2003, S. 112 - 141
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Kurzfassung

Die Reaktion von Motorrddern bei Manévern vor einem Sturz hangt sowohl von
der Geschicklichkeit des Fahrers als auch von den dynamischen Eigenschaften
des Motorrads ab. Das Kénnen des Fahrers und seine Kenntnis grundlegender
Parameter der Motorradhandhabung sind fiir das Ausweichen vor Hindernissen
jedoch unter Umstédnden wesentlich wichtiger als die eigentlichen dynamischen
Reaktionseigenschaften des jeweiligen Motorrads.

Die vorliegende Studie stellt die Ergebnisse einer Reihe von Spurwechsel- und
Unfallvermeidungsmandévern vor, die auf mit Datenerfassungssystemen ausge-
riisteten Motorrddern durchgefiihrt wurden. Zu den untersuchten Parametern
gehoren die durch den Fahrer ausgetibte Kontrolle (Gasgriff, Bremse, Lenkkraft)
und die dadurch hervorgerufene Reaktion des Motorrads (Lenkwinkel, Rollwin-
kel sowie Quer- und Lingsbeschleunigung). Die Tests wurden mit typischen
StraBenmotorridern unterschiedlichen Typs (schwere Maschinen bis Sportmo-
torrdder mit 600 ccm) und Fahrern mit unterschiedlicher Erfahrung (Anfanger
bis Experte) durchgefiihrt.

Die durch die Fahrer vorgenommenen Steuerungsvorginge reichen von kleine-
ren bis zu extremen Unfallvermeidungsmanévern. Die Reaktionsparameter der
Motorrader werden wie folgt analysiert: Reaktionszeit und Schwere des Mano-
vers als Funktion der durch den Fahrer ausgeiibten Kontrolle. Die Gesamtreak-
tionszeit des Systems wird in Hinblick auf eine steigende Kontrolleinwirkung
durch den Fahrer gepriift. Die vorgestellten Ergebnisse leisten einen Beitrag zur
Untersuchung und Rekonstruktion von Motorradunféllen: Sie geben einen Ein-
blick in die Reaktionszeiten von Motorrdadern bei unterschiedlich starker Kon-
trolle durch den Fahrer. AuBerdem helfen die Testergebnisse bei der Aufstellung
von Richtlinien zum Unfallvermeidungstraining fiir Anfanger und Fortgeschrit-
tene im Rahmen der Ausbildung von Motorradfahrern.

136



Abstract

Motorcycle response in pre-crash maneuvers is dependant on both rider skill and
motorcycle dynamic properties. However, rider skill and the rider’s understan-
ding of basic motorcycle handling parameters may have a much greater influ-
ence on the ability to avoid obstacles than the actual dynamic response charac-
teristics of the individual motorcycle. The current research presents results from
a series of lane change and accident avoidance maneuvers conducted on instru-
mented motorcycles equipped with a data acquisition system. Parameters
under study include both rider control input (throttle, brake, steering force) and
motorcycle response output (steering angle, roll angle, and lateral and longitu-
dinal acceleration).

The testing is conducted with typical street motorcycles of varying types (large
cruisers through 600cc sport) and riders of varying ability (novice to expert). The
rider control inputs are varied from minor through hard accident avoidance
maneuvers. Motorcycle response parameters are studied for time response and
maneuver severity as a function of rider control inputs. The total response time
of the system is studied for increasing rider control input. The presented data
will assist in the investigation and reconstruction of motorcycle crashes by
increasing the understanding of motorcycle response times under varying
control inputs. The presented data will also assist in providing guidelines for
rider education at the beginning through advanced levels of accident avoidance
training.
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Résumé

La réaction d'une moto dans une manceuvre qui précede un accident dépend a
la fois des compétences du motocycliste et des propriétés dynamiques de la moto.
Cependant, en ce qui concerne la capacité du motocycliste a éviter les obstacles,
ses compétences et sa compréhension des parameétres de maitrise d'une moto
sont des facteurs beaucoup plus importants que les caractéristiques dynamiques
propres a la moto. Les résultats exposés ici ont été obtenus a partir d'une série
de manceuvres effectuées pour changer de file ou éviter un accident, sur des
motos équipées de systeémes d’acquisition de données.

Nous avons étudié divers parametres pour évaluer d’'une part les conditions de
contréle de la moto par le motocycliste (accélération, freinage, amplitude de la
direction) et d’autre part la réponse de la moto (angle de direction, angle de
roulis, accélération latérale et longitudinale). Les tests ont été réalisés avec des
motos de ville classiques de divers types (des gros calibres aux gammes sport
600 cc) et des motocyclistes aux compétences variées (de débutant a expert). Les
interventions de contréle de la moto par le motocycliste varient d’actions
simples a des manceuvres effectuées pour éviter un grave accident. Les paramet-
res de réponse de la moto sont étudiés en termes de temps de réponse et de gra-
vité de la manceuvre en fonction des interventions de contréle de la moto de la
part du motocycliste.

Le temps de réponse total du systeme est étudié¢ pour des situations de controle
de la moto de plus en plus critiques. Les données exposées faciliteront les recher-
ches effectuées suite aux accidents de moto et aideront a les reconstituer, en per-
mettant d’avoir une meilleure compréhension des motos selon les conditions de
controle de la moto. Les données exposées fourniront également des éléments
pour apprendre aux motocyclistes dés le début a éviter des accidents, grace a
une formation approfondie.
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Introduction

The ability of a motorcyclist to avoid an obstacle in front of him is dependant
on many parameters. The riders training, education and experience collectively
act to program the rider. A rider’s programming in performing normal lane
changes and the resulting motorcycle response may significantly influence the
choices made when placed into an emergency situation. This paper studies the
rider inputs and the motorcycle response for a series of lane change maneuvers
conducted well below the absolute limit performance of the rider-motorcycle
combination.

Background - Physics

The physics of motorcycle dynamic response to rider control input is well esta-
blished. Theoretical as well as empirical studies have clearly established that a
motorcycle steers in response to the rider input of a countersteer torque which
causes a directional change (opposite to the countersteer) of the motorcycle. The
rider inputs a countersteer and through a combination of inertial, geometric and
gyroscopic effects, the motorcycle responds and begins the cornering maneuver.
A brief discussion is presented but it is not the intention of the present research
to derive these well established relationships in detail.

The inertial and geometric effect can be understood by examining the rider steer
input during the corner entry maneuver. When faced with a desired left turn, the
rider applies a clockwise torque (left bar push - clockwise headset rotation) at
the handlebar which causes the front tire to steer to the right. This generates a
lateral force at the front tire contact patch which causes a yaw response of the
motorcycle to the right (clockwise when viewed from above). This results in roll
motion to the left due to the inertial forces acting at the center of mass. This roll
to the left, combined with the rider’s subsequent steering to the left, directs the
motorcycle in the desired left turn direction. This effect is easily seen when nego-
tiating large radius turns where the desired directional change can occur over a
long distance. Because of inertial characteristics, this effect (causing a lean) has
a time delay when compared to the more rapidly responding gyroscopic effects.

The gyroscopic effect occurs whenever the axis around which a body is rotating
is itself rotating around another axis. In the context of motorcycle directional
change, the rider inputs a steering torque which causes the rapidly spinning
front wheel to undergo a precession.
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This precession causes the motorcycle front tire to lean in the opposite direction
of the rider initial steering torque input. This applies a roll moment to the
motorcycle through the steering head and causes the entire motorcycle to lean
in the desired turn direction. For example, a rider steer input to the right would
cause the wheel to lean over to the left which contributes to the motorcycle
desired lean into a left hand corner. When entering high speed turns, the gyros-
copic effect is readily seen. Additionally, the gyroscopic response is present
immediately after the rider initial steer input resulting in a rapid lean in the
desired turn direction.

Background - Rider training in the united states

Rider training and education presents many challenges to the safety community.
Motorcycle riders have varying education, technical knowledge, experience and
physical coordination. Providing a consistent training methodology to teach
complicated two wheeled turning dynamics has been well recognized and is
important in order to have a skilled riding population. In the United States, state
laws differ concerning the requirements for motorcycle licensure. Some states
have training requirements while others do not. Additionally, riders can gain
knowledge through various sources, including licensing handbooks, Motorcycle
Safety Foundation (MSF), motorcycle owner’s manuals and enthusiast’s maga-
zines. European licensing requirements also vary geographically [Tomlins, 1988]

California, the state with the most motorcycle operators and registrations in the
United States [MSF, 2001], has a licensing procedure for adult motorcycle opera-
tors that does not require any formal instruction in the operation of the motorcy-
cle. The motorcycle licensing procedure requires a written test combined with a
basic skills test. The written test covers some basic safety operation of the mo-
torcycle and the applicable state laws applicable to motorcycles. The basic skills
test is performed at extremely low speed in a parking lot. While the basic skills
test ensures that a motorcyclist is capable of maneuvering the vehicle in simple
maneuvers, and ensures basic familiarity with the motorcycle controls, it does
not test the rider’s ability to quickly avoid obstacles and to ride appropriately at
higher speeds.
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The licensing instruction handbook published by this state agency does provide
some instruction for the motorcyclist performing turning maneuvers [DMV,
2003]. The handbook states, “To turn, the motorcycle must lean. To lean the
motorcycle, push on the handgrip in the direction of the turn. Push left-lean left-
go left. Push right-lean right-go right. Higher speeds and/or tighter turns requi-
re the motorcycle to lean more.” The handbook also states, “The trick to making
a quick turn is to apply a small amount of hand pressure on the handgrip in the
direction you wish to go to get the motorcycle to lean quickly. The sharper the
turn, the more the bike has to lean.” This handbook, therefore, describes the tech-
nique of a counter-steer torque.

The rider’s guide of a new sport bike states, “To get the motorcycle to lean in a
normal turn, press the handlebar in the direction of the turn and maintain slight
pressure on that handlebar to take you smoothly through that particular turn.
In other words, press right to go right; press left to go left.” [Honda, 2000]. This
guide clearly identifies the countersteer torque required to negotiate a turn and
is functionally accurate with respect to the motions required.

In 1992, Motorcyclist Magazine provided an accurate description of the counter-
steering behavior of the motorcycle [lenatsch, 1992]. After an accurate discus-
sion of both the inertial and gyroscopic effects of the front countersteer torque,
Motorcyclist wrote, “Whether changing lanes or slamming into Laguna Seca’s
turn five, the force exerted at the bar is what actually turns the bike.” For those
motorcyclists who read enthusiast magazines, education is available concerning
these issues. However, not all motorcyclists read these periodicals and licensing
certainly doesn’t require this useful information.

Rather than describe motorcycle directional change as requiring a countersteer,
most consumer oriented publications describe the action as a pushing on the bar
(inside of the turn) in the direction of the turn. While this is functionally
correct, the rider may not recognize that the actual torque is achieving a coun-
tersteer in order to enter the turn. Combining that with the gyroscopic effects
(another counter-intuitive phenomenon) and the rider may be incorrectly inter-
preting the actions necessary to steer any two wheeled vehicle. In his book,
Motorcycle Dynamics, Cossalter describes the initial counter-steer as an “almost
unconsciously” performed maneuver that is “counter-intuitive” [Cossalter,
2002]. It appears that many of the instructions that are directed at consumers
are describing a push on the inner bar in order to assist the rider in performing
this counter-intuitive maneuver.
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Background - Engineering research

Numerous studies have been presented and published in engineering forums
worldwide. While a thorough literature review is outside of the scope of the
present research, the following papers were found to have similar conclusions
to the data presently observed.

Watanabe [Watanabe, 1973] presented results from a series of evasive turn
maneuvers conducted by riders of varying ability. The motorcycle banking angle
response as a function of rider input was presented for a low skilled and
highly skilled rider. It is found that the response observed in our current research
displayed rider characteristics that fell in an area bounded by the two skill levels
observed by Watanabe. This is consistent with the current test procedure where-
by there was no attempt to perform limit maneuvers. Rather, we are presenting
a typical lane change by a competent rider.

Zellner [Zellner, 1978], in some seminal research, discussed the utility of a single
lane change maneuver and presented both the rationale behind such a simple
maneuver and a proposed test procedure. The present research was concerned
with the overall response time for a given rider input; the issues of repeatabili-
ty are of less importance than in a development of a test procedure as attemp-
ted in the Zellner research. The Zellner research was an attempt at achieving
objective performance criteria and therefore presented suggestions for constrai-
ning the maneuver. Our present research looks at different motorcycles with res-
pect to the response time for the test riders; we made no attempt to rate or cha-
racterize the motorcycles against an objective standard. It is of interest that the
64 kph lane change data presented in the Zellner research closely resembled
some of the present research results.

Rice [Rice, 1978] presented a series of lane change maneuvers conducted with a
single motorcycle ridden by riders of varying ability. Rider input was measured
and vehicle response was also monitored. Whereas our present research was not
conducted to determine the limit at which the motorcycle lane change could be
performed, the response characteristics reported by Rice had some correlation
with the present results. Rice correctly identified the initial countersteer maneu-
ver that initiates the lane change.
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Sugizaki [Sugizaki, 1988] presented research aimed at identifying vehicle para-
meters that have an influence on the rider’s perception of vehicle performance.
These tests were done with a repeatable test pattern in order to isolate motor-
cycle qualities and decrease variability between runs. Tests included single and
double lane change and obstacle avoidance maneuvers. The roll rate response to
the applied steering torque resembled the results in the present test series.

Kuroiwa [Kuroiwa, 1995] presented a series of lane change maneuvers conduc-
ted on a constrained course. That is, the entry and exit points were constrained
with pylons on the test course. While detailed data was not presented, the timing
relationships between rider input and motorcycle response was found to be simi-
lar to our current results.

Statistics

Motorcycle accident avoidance skills have been well studied in the motorcycle
crash statistics. In 2000, the NHTSA (National Highway Traffic Safety Admini-
stration) in conjunction with the MSF published a ‘National Agenda for Motor-
cycle Safety’ [NHTSA, 2000]. In this document, they concluded that crash in-
volved riders lacked critical crash avoidance skills that had been previously
identified in the Hurt Report. They stated, “the Hurt Report identified prevalent
skills absent among crash-involved riders as braking, cornering and swerving”.

If, in fact, accident involved riders lacked these critical accident avoidance skills,
then one would expect the accident statistics to feature a predominance of fron-
tal motorcycle crashes into obstacles. In the Hurt Report, collision contact occurs
to the front of the motorcycle in 62% of the studied crashes [Hurt, 1981]. A simi-
lar study performed in Thailand in the late 1990’s found that 70% of crashes
were frontal [Kasantil, 2001]. In Traffic Safety Facts 2001 64% of all fatal
crashes were frontal [NHTSA, 2002]. This predominance of frontal crashes indi-
cates that motorcyclists are failing to avoid objects in front of them.
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Another startling trend are the reported collisions with fixed objects. NHTSA
again reported [NHTSA, 2002] 28% of fatal motorcycle collisions were with fixed
objects. Another study, the Geo-demographic Analysis of Fatal Motorcycle Cras-
hes [NHTSA, 2001] found 28% of fatal motorcycle crashes are with a fixed
object, compared to 23% for passenger cars, 18% for light trucks and 6% for
large trucks. The Geo-demographic study also noted that motorcyclists accoun-
ted for 1% of police reported traffic collisions yet this same population accoun-
ted for 5% of the total traffic fatalities and 2% of all injured occupants. This
over-representation of motorcyclists in the fatal and injured traffic statistics is
troubling.

When examining motorcycle evasive action, the Hurt Report indicates 31% of
riders took no evasive action, 36% of riders took evasive maneuvers that invol-
ved braking only while 17% involved swerving. Upon closer examination, it was
found that 50% of the evasive maneuvers were not properly executed and 36%
of the maneuvers were not proper for the situation. Twenty years later the ‘Thai
Report’ [Kasantikul, 2001] reports that 37% take no action, 39% involve some
form of braking, and 21% involved a swerve. Despite the vast technological
improvements in motorcycle design and performance, riders have not signifi-
cantly improved their crash avoidance skills.

Test procedures

In this first phase, a total of 53 tests were conducted over several days in order
to study the response of typical riders in lane change maneuvers on modern
motorcycles. Instrumented motorcycle lane changes were performed on a public
roadway with straight 3.7 meter lanes. The roadway was smooth and had recent-
ly been repaved. The test riders were instructed to maintain a constant speed and
change lanes on the straight test section. The lane change maneuvers were single
and double lane changes. The presented maneuvers represent normal lane chan-
ges and are not intended to demonstrate the limit performance of the vehicles
and riders.

Test vehicles

Test results of three motorcycles are reported. These include an off road motor-
cycle, a sport motorcycle, and a touring motorcycle. Further results of the
cruiser and other motorcycle types will be reported in future publications.
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The off road motorcycle was a four-stroke single cylinder 2002 Honda XR 650R
equipped with knobby off road tires. On the street, the off road tires of this
motorcycle do not provide the same traction that a street tire provides. This
motorcycle was chosen due to its popularity for dual purpose applications.

The sport motorcycle was a 2003 Honda CBR 600 RR. This highly tuned motor-
cycle has a 4-cylinder, four-stroke engine and is optimized for performance,
horsepower and responsive handling.

The touring motorcycle was a 1987 BMW R80. The touring motorcycle is a two-
cylinder, four-stroke, shaft drive machine equipped with removable luggage, a
fairing and designed to carry two passengers.

Test riders

In the presented tests the off road motorcycle was operated by a rider who has
extensive dirt bike experience, and limited road bike experience. The sport and
touring motorcycles were operated by a rider who has mostly road bike expe-
rience and limited off road experience. Both riders are licensed to operate
a motorcycle on the street and have participated in additional rider training
courses.

Instrumentation

The motorcycle instrumentation package consists of an optical speed sensor,
tri-axial accelerometer, roll angular rate sensor, steering angle sensor and a stee-
ring torque cell. The sensor data was collected at 100 Hz into a 12 bit data acqui-
sition system and stored as ASCII data for subsequent analysis. A small moto-
rcycle battery was used to power the instrumentation.

The data acquisition system, battery, roll rate sensor and tri-axial accelerometer
were mounted at the rear of the motorcycle at seat height on the passenger sec-
tion of seat and rear cowl, Figure 1. Both the accelerometer and roll rate sensor
were positioned on the centerline of the motorcycle.

The steering angle was determined through the use of a string pot, Figure 2. This
device was mounted between the main body and the moving headset.
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The torque cell was located between the steering head of the test motorcycle and
a parallel second set of handlebars, Figure 3. During the testing process the rider
had to remove their hands from the primary motorcycle controls to the second
bar. The hand position remained the same laterally while vertically the hand
position is slightly raised. The objective of this paper was to measure steering
inputs and motorcycle reaction, and not to exactly duplicate exact hand positi-
on on each motorcycle.

The optical speed sensor was mounted on the centerline of the motorcycle,
Figure 4.

All tests were videotaped using a Mini-DV camera monitoring the tests from a
viewpoint watching the motorcycle approach.

Figure 2
Steering sensor

2

Figure 3 Figure 4
Steering torque sensor Speed sensor

147



Results / Analysis / Discussion

From the test series one single lane change maneuver with each motorcycle was
selected for discussion.

Touring motorcycle

Figure 5 gives a visual representation of the maneuver from a head-on view-
point. As can be seen, the motorcycle is performing a left lane change from the
right lane to the left lane. The lateral movement of the motorcycle was 2.8 meters
but the lanes are 3.7 meters. The average speed during the maneuver was 86 kph
and the lane change was completed in approximately 80 meters. The lateral
deviation has been accomplished before the motorcycle has returned to the
upright position.

Figure 5
Lane change of the touring motorcycle

The top of Figure 6 gives a graphic portrayal of the maneuver, while the lower
section plots three of the measured dynamics. The data plotted is the steering
torque applied, the steering angle (x10) of the headset, and the lean achieved.
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Graph of the input and response of the touring motorcycle

In order to initiate the left lane change maneuver, the rider applies a clockwise
torque. The torque input increases from zero to T1 then decreases to T2. The
countersteer torque ends at T2. At T2, the torque reverses to a CCW torque as
the rider follows the bike into the turn. From T2 to T3, the torque increases to a
maximum value, and then decreases as the vehicle aligns with the road. Note
that the peak CW and CCW torques are of similar magnitude.

The steering angle is magnified by a factor of 10 to allow visualization of the
small motions of the headset. This left lane change maneuver begins with a right
steer angle to a maximum of S1 and returns to the neutral position at S2. The
maximum countersteer angle at S1 is significantly less than 1 degree. From S2,
a maximum steer angle is achieved at S3 and returns to neutral at S4. From S4
to the end of the maneuver, a minor steering adjustment is performed to com-
plete the alignment with the roadway.
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The lean was determined by integrating the output of the roll angular rate sen-
sor. The lean of the motorcycle smoothly increases along L1, to a maximum at
L2. As the lane change maneuver continues the motorcycle returns to a nomi-
nally upright position from L2 to L3. From L3 to L4, the motorcycle is in a right
lean to complete alignment with the roadway.

Examining the interrelationship of the plotted parameters reveals that the coun-
tersteer torque that ends at T2 is significantly longer in duration than the steer
angle that ends at S2. The peak left lean at L2 occurs shortly after the counter-
steer torque is complete at T2.

Off road motorcycle

Figure 7 gives a visual representation of the maneuver from a head-on view-
point. As can be seen, the motorcycle is performing a left lane change from the
right lane to the left lane. The lateral movement of the motorcycle was 2.6 meters
but the lanes are 3.7 meters. The average speed during the maneuver was 63 kph
and the lane change was completed in approximately 82 meters. This maneuver
was conducted at the slowest speed of the three presented, but took the longest
distance to complete. The lateral deviation has been accomplished before the
motorcycle has returned to the upright position.

Figure 7
Lane change of the off road motorcycle

The top of Figure 8 gives a graphic portrayal of the maneuver, while the lower
section plots three of the measured dynamics. The data plotted is the steering
torque applied, the steering angle (x10) of the headset, and the lean achieved.
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Graph of the input and response of the touring motorcycle

In order to initiate the left lane change maneuver, the rider applies a clockwise
torque. The torque input increases from zero to T1 then decreases to T2. There
is a deviation in the applied torque between T1 and T2 that was due to the knob-
by characteristic of the off road tires. The countersteer torque ends at T2. At T2,
the torque reverses to a CCW torque as the rider follows the bike into the turn.
From T2 to T3, the torque increases to a maximum value, and then decreases as
the vehicle aligns with the road. This 32 Nm maximum was the highest torque
recorded in the presented tests. Note that the peak CW torque is significantly less
than the CCW torque in magnitude.

The steering angle is magnified by a factor of 10 to allow visualization of the
small motions of the headset. This left lane change maneuver begins with a right
steer angle to a maximum of S1 and returns to the neutral position at S2. The
maximum countersteer angle at S1 is almost 1 degree. From S2, a maximum
steer angle is achieved at S3 and returns to neutral at S4. From S4 to the end of
the maneuver, a minor steering adjustment is performed to complete the align-
ment with the roadway. The uneven nature of the rider inputs, when compared
with the other motorcycles, can be attributed to the knobby tires.
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The lean was determined by integrating the output of the roll angular rate sen-
sor. The lean of the motorcycle increases along L1, to a maximum at L2. As the
lane change maneuver continues the motorcycle returns to a nominally upright
position from L2 to L3. From L3 to L4, the motorcycle is in a right lean to com-
plete alignment with the roadway.

Examining the interrelationship of the plotted parameters reveals that the coun-
tersteer torque that ends at T2 is similar in duration to the steer angle that ends
at S2. The peak left lean at L2 occurs shortly after the countersteer torque is com-
plete at T2.

Sport motorcycle

Figure 9 gives a visual representation of the maneuver from a head-on view-
point. As can be seen, the motorcycle is performing a left lane change from the
right lane to the left lane. The lateral movement of the motorcycle was 2.8 meters
but the lanes are 3.7 meters. The average speed during the maneuver was 74 kph
and the lane change was completed in approximately 55 meters. The lateral devi-
ation has been accomplished before the motorcycle has returned to the upright
position.

Figure 9
Lane change of the sport motorcycle

The top of Figure 10 gives a graphic portrayal of the maneuver, while the lower
section plots three of the measured dynamics. The data plotted is the steering
torque applied, the steering angle (x10) of the headset, and the lean achieved.
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Graph of the input and response of the touring motorcycle

il

In order to initiate the left lane change maneuver, the rider applies a clockwise tor-
que. The torque input increases from zero to T1 then decreases to T2. The coun-
tersteer torque ends at T2. At T2, the torque reverses to a CCW torque as the rider
follows the bike into the turn. From T2 to T3, the torque increases to a maximum
value, and then decreases as the vehicle aligns with the road. Note that the peak

CW torque is significantly greater than the CCW torque in magnitude.

The steering angle is magnified by a factor of 10 to allow visualization of the
small motions of the headset. This left lane change maneuver begins with a right
steer angle to a maximum of S1 and returns to the neutral position at S2. The
maximum countersteer angle at S1 is greater than 1 degree. From S2, a maxi-
mum steer angle is achieved at S3 and returns to neutral at S4.
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The lean was determined by integrating the output of the roll angular rate sen-
sor. The lean of the motorcycle increases smoothly along L1, to a maximum at
L2. As the lane change maneuver continues the motorcycle returns to a nomi-
nally upright position from L2 to L4. After L4 is a right lean to complete the
motorcycle alignment with the roadway.

Examining the interrelationship of the plotted parameters reveals that the coun-
tersteer torque that ends at T2 is similar in duration to the steer angle that ends
at S2. The peak left lean at L2 occurs shortly after the countersteer torque is com-
plete at T2.
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Kurzfassung

Die Studie untersucht Faktoren, die sowohl Entwicklungen und Erwartungen
von Motorradfahrern als auch Auswirkungen von Fahrereinstellungen beein-
flussen. Ein Zwischenbericht tber frithe Untersuchungsergebnisse ist bereits an-
lasslich der Konferenz 2002 in Miinchen vorgestellt worden. Der vorliegende
Vortrag behandelt die quantitativen Untersuchungselemente der Gesamtunter-
suchung, und beschreibt Erwartungen, Wahrnehmungen und Reaktionen auf
Fahrertrainings, und gibt abschlieBend Schlussfolgerungen und Empfehlungen.

Die Untersuchung zeigt, dass eine wichtige Motivation fiir gefahrliche und risi-
koreiche Aktivititen wie z.B. Motorradfahren in dem Reiz liegt, die jeweilige
Fahigkeit und deren praktische Umsetzung zu verbessern. Beziiglich Motorrad-
fahren ist hier eine verbesserte Wahrnehmung risikoreichen Fahrverhaltens eines
der Hauptergebnisse. Ein weiteres Ergebnis der Untersuchung ist, dass positive
Erfahrungen bei Sicherheits-/Fahrtrainings nicht nur zu einem erhéhten Inte-
resse an weiteren Fahrtrainings fiihrt, sondern ebenso zu dem Vorsatz weiterhin
Motorrad zu fahren und auch alternative Formen des Motorradfahrens kennen
zu lernen (z.B. Touring oder Crossfahren). Dieser Aspekt ist besonders wichtig
fiir die weitere Diskussion um die zukiinftige Rolle von Sicherheitstrainings fiir
Motorradfahrer.

Die Ergebnisse dieser Studie haben wichtige Auswirkungen fiir Veranstalter von
Motorrad-Trainings— sowohl fiir die entsprechende Offentlichkeitsarbeit als
auch fiir deren Durchfiihrung. Es ergeben sich hier gute Gelegenheiten Fahrer-
einstellungen und -sichtweisen weiterzuentwickeln und zu verbessern.
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Abstract

This study examines the factors that shape rider choice of development pathway
and the expectations and outcomes of engagement. An interim report based on
these early stages of the study was reported at the 2002 Munich conference. The
paper presented here considers the quantitative elements of the study identify-
ing expectations, perceptions and responses to advanced rider training along
with final conclusions and recommendations.

The research reveals that an important motivation for continuing to engage in
any high-risk activity such as motorcycling is to develop technical skill and con-
fidence in executing the activity. Enhanced awareness of unsafe motorcycling
is a key outcome. Another is that a positive initial experience of post-test trai-
ning not only leads to increased willingness to participate in further develop-
mental training, but also an intention to ride further and try alternative forms
of motorcycling experience; (e.g., touring or off-road riding). This has particu-
lar relevance to the wider debate surrounding the role that rider training might
play in shaping the future health of motorcycling.

The results of the study have clear consequences for those involved in marke-
ting and delivering motorcycle rider development programmes. Opportunities
exist for creating and modifying consumption visions of riders and shaping
development outcomes.
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Résumé

L'étude examine des facteurs qui influencent tant des évolutions et des attentes
de motocyclistes que des effets de points de vue de ces derniers. Un rapport inter-
médiaire sur les premiers résultats de I'enquéte a déja été présenté lors de la con-
férence 2002 a Munich. Le présent exposé traite des éléments quantitatifs
examinés dans I'’ensemble de I'enquéte et décrit des attentes, des perceptions et
des réactions a des formations motocyclistes, pour terminer par des conclusions
et des recommandations.

L'enquéte montre qu'un motif important pour des activités dangereuses et ris-
quées comme par ex. le motocyclisme est I’attrait d’améliorer la capacité corres-
pondante et sa mise en ceuvre pratique. En ce qui concerne le motocyclisme, une
perception améliorée d'un comportement de conduite risqué est un des résultats
principaux. Un autre résultat de I'enquéte est que des expériences positives dans
le cadre de formations de sécurité/de conduite suscitent non seulement un intérét
accru pour d’autres formations de conduite mais encore, également la résolution
de continuer a faire de la moto et a apprendre également a connaitre des formes
alternatives du motocyclisme (par ex. le touring ou le cross). Cet aspect est par-
ticuliérement important pour la suite de la discussion sur le role futur de for-
mations de sécurité destinées aux motocyclistes.

Les résultats de cette étude ont des répercussions importantes pour les organi-
sateurs de formations de motocyclisme - tant pour le travail de relations publi-
ques correspondant que pour leur réalisation. De bonnes occasions de continuer
a perfectionner et d’améliorer les points de vue et les opinions des motocyclistes
s’ensuivent.
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Introduction

Motorcycling in the UK is mostly a hedonic pursuit involving the search for the
dynamic joys of controlling a motorcycle that absorbs riders and results in flow
moments. This leisure experience contrasts with the confinements of workplace
and home and offers participants numerous rewards both social and personal.
In common with other skill based adventurous pursuits such as canoeing and
mountaineering there is a wide range of advancement opportunities on offer.
Whilst many of the pathways open to motorcyclists are informal, such as
choosing a group of friends to ride with on a weekend tour, an increasing assort-
ment of prepared packages are available for riders to choose from according to
their perceived needs and aspirations. Advanced rider training is but one of
many possible ways for motorcyclists to progress and is defined in this study as
an intervention or voluntary action designed to extend rider skills beyond those
that need to be demonstrated for rider licensing purposes.

Recent growth and changes in the motorcycle market in the UK have been
accompanied by pressure to encourage the maximum number of riders to im-
prove their riding skills enabling them to gain more fulfilment from motorcyc-
ling experiences safely. To achieve this goal further knowledge is required about
the way motorcyclists engage with development opportunities such as advanced
training so that they can be attracted to rider-oriented schemes through effec-
tive communications programmes (1). The main aim of the study was to explore
patterns of motorcycle rider development and the means used by riders to
handle the risks involved in motorcycling. This required exploration of the cul-
tural context of contemporary motorcycling and the directions of value change
amongst motorcyclists regarding safety. A key focus for the study was to
examine the expectations, perceptions and emotions of motorcyclists involved
in rider development programmes.
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Stage one summary

Motorcycling is a pursuit that represents serious leisure to adherents whilst offe-
ring a sanctuary in which to experience temporary self transformation. In the
search for authentic experiences motorcycle riders search out products, services
and activities that tell stories resounding with symbolism and expressing a
variety of meanings. Stage One of the study examined these processes through
interaction with both riders and suppliers of rider development opportunities
and associated goods and services. The latter anticipate and respond to the de-
mands of motorcyclists for development opportunities with repertoires of offers
supported by marketing and communication programmes.

Special emphasis in Stage One of the study was placed upon the stories that
motorcyclists tell of their development through discourse where engagement in
motorcycling represents narrative accomplishment. It was noted that marketing
communications play a significant role in the construction and maintenance of
mythologies in the motorcycle market from which biker narratives derive their
nourishment. In the UK a fundamental element of the current motorcycling
ethos derives from a racing heritage that continues to exert pressure on rider’s
machine preferences together with their riding styles and aspirations.

The study identified a number of psychological factors contributing to the reluc-
tance of many motorcycle riders to participate in advanced rider training (2).
They choose instead alternative ways to manage the risks associated with
motorcycling including the use of protective equipment such as body armour.
This was cited by many motorcyclists as a personal response to potential threats
when riding. However, protective equipment represents only part of an extensi-
ve repertoire of further actions to handle risk. The second stage of the research
study focused on rider training as a formal pathway of rider development. This
was selected on the basis that it represents an intervention in the motorcycle
market that many experts believe contributes positively to safer motorcycling
and represents a route for additional motorcyclist goal fulfilment.
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Methodology

The research study employed a mix of qualitative and quantitative approaches

over a four year period; see table 1 below.

Stage One Stage Two
1999 -2000 2001-2003
Qualitative Depth Interviews Depth Interviews
Research Providers of rider Track-day organisers,
training courses m/eycle instructors
Depth interviews Depth Interviews
Motorcyeling industry Providers of rider
experts training courscs
Depth interviews Depth interviews
Motorcyclists Motorcyclists
Focus Groups Focus Group
Motorcyelists Track day riders
Quantitative Survey Questionnaires
Research Motorcyelists
Table 1

Research methodology

Stage One of the research study provided a rich, descriptive insight into various
elements of motorcycling development through systematic, episodic participant
observation and depth interviewing. Access was gained to informants under
investigation in the attempt to recognise the core narratives of rider develop-
ment shared by motorcyclists. At Stage Two the research undertook to pursue
the key topic areas that emerged from Stage One through a combination of fur-
ther qualitative approaches and a survey of motorcyclist expectations and per-
ceptions of formal rider training.
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Survey

A questionnaire was issued to participants in rider training schemes for them to
respond to before and after the training experience. A total of 127 motorcyclists
provided useable responses that included of a full profile of their riding history
and demographic details.

The key topics for investigation were:

Obstacles &t triggers to participation in rider training
Expectations of rider training

Emotions about rider training

Expected outcomes of rider training

Rider development aspirations

Obstacles to participation in rider training

The reluctance of motorcyclists to participate in formal training programmes
was revealed in the qualitative research stage of this study. In order to identify
why riders were choosing NOT to participate in formal rider development activi-
ties respondents were asked to acknowledge possible reasons; these are shown
in table 2.

Obstacles % claiming
I wasn’t aware of the programs available 40
Riding on the road seemed the best way to learn 25
I thought the training would cost too much 24
I thought my skills were adequate enough 21
The possibility of being unsuccessful stopped me 8
The training appeared dull 6
I was influenced by my friends negative opinions 0
Table 2

Obstacles to participation in rider training
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A claimed lack of awareness of rider training programmes suggests that the cur-
rent marketing of such schemes within the UK may require consideration to the
creative content, branding and targeting within their communications.

Triggers for participation in rider training

The researchers considered it essential to clarify why decisions to participate in
rider development had been made. Table 3 sets out the triggers that respondents
claimed had influenced their decision to participate in rider training.

% claiming
Triggers

Most important iriggers

Ride safer 88
Skill development 85
Build confidence 75
Least important friggers

Ride faster 21
Meet other motorcyclists 20
Acquire benefits (e.g. insurance discount) 18
Friends recommended 17
Recent accident 6

Table 3
Triggers for participation in rider training

The prime motivators for participation are instrumental for the continued de-
velopment of motorcycle riders; that is, to ride safely and skilfully with confi-
dence. The social aspects of participation in motorcycle training are clearly
important factors influencing a significant proportion of participants.
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Expectations of motorcycle training

The vast majority of participants anticipated that the course would be delivered
properly and would be value for money. Most also thought that they would gain
useful feedback, it would be fun and safe and conducted by an enthusiastic
motorcyclist.

Emotional feelings prior to training

Motorcycling is an activity that engages riders both physically and emotional-
ly. Since motorcycling demands high levels of personal commitment it is inevi-
table that riders demonstrate emotional engagement when involved in develop-
ment experiences. A catalogue of seven emotional states drawn from Stage One
was listed for respondents to consider. They were asked to indicate if they felt
any of the following prior to training:

anxious
stressed
apprehensive
confident
challenged
vulnerable
excited

Overall, as table 4 shows, riders prior to training were feeling challenged and
excited but confident. Many felt slightly anxious & stressed with a fair level of
apprehension and though few felt any vulnerability.
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Anxious 43%

Stressed - 16%
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Table 4 ﬁ

Emotional feelings prior to training
Percentage admitting emotional response

Expectations & outcomes of rider training

Rider expectations about the anticipated impact of training on their motorcyc-
ling were measured before training. After training respondents were asked again
about the impact of training on their motorcycling. Table 5 contrasts the expec-
tations of riders about the impact of rider training before and after participation
providing pre and post training means and the p value for a comparison by
t-test.

Perceived Impact Mean pre Mean post r
Ride faster 231 224 Ns
Ride safer 3.78 371 0.004
Better crash avoidance 336 3.68 0.006
skills

Improved social standing 2.04 201 Ns
More enthusiasm 2.62 3.17 0.018
Greater confidence 2.98 3.49 0.017
Aware of unsafe biking 347 3.82 Ns
Aware of hazards 3.03 3.85 0.009
More skilful 318 3.58 0.024

Table 5

Pre and post training means for perceived
Impact of rider training on riding behaviour
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The study found significant differences in pre and post training expectations about
the perceived impact of rider training on riding behaviour for the following:

ride safer

better crash avoidance skills
more enthusiasm

greater confidence

aware of unsafe biking
aware of hazards

more skilful

Motorcycle training costs riders in a number of ways including not only finan-
cial expense but also the time and effort required to participate and gain from
the experience. Consequently it is the expected benefits of training that draws
riders into involvement in the anticipation of gaining positive outcomes. Prior
to participation in rider training riders almost unanimously expected to emerge
safer, with more confidence, more aware of unsafe biking, crash avoidance and
hazards, with more skills and greater enthusiasm for motorcycling. About half
of the respondents expected to be riding faster, and few considered that their
social standing would improve as a result of rider training.

The expectation that rider training would lead to safer motorcycling was sup-
ported by a high proportion of riders prior to training (849%). After rider training
this figure increased to 95%. Perhaps one of the most impressive contributions
of advanced riding courses appears to be the development of crash avoidance
skills. Just less than half of riders anticipated this outcome from further training,
whilst over 90% claimed they had learnt such skills after training.

Motorcycle training appears to make riders more enthusiastic about their motor-
cycling. Whilst almost one half or riders anticipated this outcome, after training
almost two thirds felt that going on the courses had increased their levels of
enthusiasm for motorcycling. Riders were almost unanimous in their view that
participation in further training had increased their levels of confidence, made
them more aware of unsafe biking, more aware of hazards and had made them
more skilful when riding. The proportion of motorcycle riders who felt that the
further training had influenced their riding to make it safer was almost unani-
mous (95%); prior to training this figure was 84%. A lower mean for riding faster
reflects the shift in perceptions from a 62% of riders who anticipated riding
faster before training to 37% after training.
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Rider development aspirations

Motorcyclists frequently past motorcycling activities through their memories
and in their imaginations envision future possibilities for their continuing riding
careers. In making their choice of development pathway, riders synthesize a
blend of formal and informal episodes to create highly personal routes through
motorcycling. This dynamic picture reflects a maze of development trajectories
available to modern motorcyclists from stunt schools to packaged round-the-
world tours.

Respondents in the survey were asked what they expected to be doing more of
in motorcycling over the next three years. Overall riders’ aspirations reflect that
most of them expect to be riding more safely, further distances and probably
touring too. For most riders (67%), further training was “very likely”. The pros-
pect of faster riding and track days appealed to about a third of riders. Off road
riding opportunities beckoned only a few riders and the possibility of racing was
particularly unpopular.

Conclusions & marketing implications of study

The results of this study provide an insight into the range of expectations, per-
ceptions and responses of motorcyclists in relation to advanced rider training,.
The research revealed that an important motivation for continuing to engage in
motorcycling is to develop technical skill and confidence in executing the activi-
ty. The obstacles to participation to formal rider training were, in order of impor-
tance, a lack of awareness of the programmes available, the perceived cost of
training and the perception of gathering experience on the road as the best way
to learn. Further training appears particularly attractive to those who have
recently entered motorcycling and wish to progress rapidly up the learning curve
regarding skill development.

High levels of emotional excitement amongst motorcyclists prior to training
reflect an alert state of arousal indicating a readiness for challenge and new
experiences. This situation is beneficial for rider training and perhaps to be
expected of riders who voluntarily participate in such programmes. In circum-
stances of compulsory rider participation the pattern of emotions may be
entirely different and have alternative training outcomes.
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The most important triggers to participation in rider training were the need to
ride more safely, to develop motorcycling skills and to build confidence.
Protective clothing and the actions of other road users were seen to be most
important in relation to personal safety on the road when motorcycling. For the
majority of motorcyclists the best way to learn was perceived to be gaining
experience through riding on the road; a situation abetted by the perceived high
cost of training.

Marketing opportunities

Opportunities exist to intervene to assist riders to pursue pathways of develop-
ment pathways that include programmes contributing to safer motorcycling.
Evidence in this study suggests that formal motorcycle training not only serves
to generate safer riding intentions accompanied by heightened levels of riding
skills, but also leads to enhanced levels of confidence and greater enthusiasm
for motorcycling.

The research findings suggest that upon completion of training the majority of
riders believe that they still have a capacity to improve their motorcycling com-
petency and have in mind a range of optional pathways for further personal
development. Marketers of advanced rider training need to position their offers
carefully to ensure that rider’s aspirations are met and development sustained.
Alternative pathways such as packaged tours, track days, off-road riding cour-
ses and wheelie schools compete for the resources of riders who are seeking ways
to develop their motorcycling vocation.

Risk compensation may result in some riders feeling that their best protection
lay in minimising crash consequences rather than seeking to ensure crash avoi-
dance. The significant emphasis on protective clothing by riders found in the
study reflects an acknowledgement of the need to prepare for crash circum-
stances. In contrast rider training in the UK places emphasis on crash avoidance
through the development of skilled responses of riders to challenges inherent in
motorcycling. Motorcycle crashes represent a threat that serves to jeopardise
prolonged and successful biking careers. Riders should be encouraged to per-
ceive advanced training as a key ingredient of their aspirations for sustained
enjoyment of motorcycling.
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Communication of programmes

Marketers of rider development programmes should ensure that the use of
targeted media is maximised and that messages are designed to stimulate rider
involvement with the message(s). Consideration should be given to the stimula-
tion of inter-biker influence to generate positive beliefs about training and to
bring about attitudinal shift to increase rider predisposition to participate in ad-
vanced training. Attention should be given to the end goals of motorcyclists, the
majority of who seek to maximise the hedonic aspects of motorcycle consump-
tion and who seek to find ways to maximise sensation, to enjoy flow, and to
gain full enjoyment from their chosen form of personal transport.

Consumption visions of motorcyclists

An opportunity exists to create in the minds of rider’s consumption visions of
training outcomes that include confident, safe and skilful motorcycling as ele-
ments of their motorcycling. Where advertising copy explicitly invites people to
imagine themselves performing a variety of product-related behaviours within
a consumption vision, they may be more likely to imagine themselves perfor-
ming a variety of product-related behaviours within a consumption vision.
Accordingly, bikers may be more likely to construct consumption visions that
involve potentially safe and skilful motorcycle riding if their imaginations and
fantasies about motorcycling are appropriately stimulated and engaged. Com-
munication promoting training that concentrates on the process itself rather
than on the outcomes and aspirations important to motorcyclists is likely to fail
to engage with them.

Configuration of training

The research has shown how motorcyclists entering advanced rider training
bring with them a wide variety of aptitudes, experiences and development
expectations and in such circumstances, those who design courses should seek
out ways to respond flexibility to this position. A differentiated response would
serve to add perceived value to course programmes and could be met through
developing repertoires allowing access at varying levels according to existing
skills or requirements combined with rider-centred delivery.
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Delivery of training

Rider development programmes such as training should seek to maximize, and
thereby fully exploit, the social needs of riders in order to reinforce learning and
to provide added value. An impact of enhancing the social aspects of training
would be to contribute to word-of-mouth influence leading to successful pro-
gramme diffusion amongst the motorcycling community. Souvenirs of partici-
pation and accomplishment have a key role to play in demonstrating to riders
and their peers that successful engagement has occurred.

Whilst such artefacts may have only token value the symbolic significance to
those who have undergone training should not be underestimated. The reassu-
rance of riders who have completed rider training will reinforce beliefs about
their decision to participate as well as provide stimulation for them to engage
with rider training in the future. Sustaining rider intentions to develop skills and
to ride more safely requires a repertoire of programmes linked to clear sets of
outcomes.
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Kurzfassung

Motorradfahren war nicht immer eine Freizeitbeschéftigung. Zu Beginn der
technischen Perfektion der Zweirdder waren diese ein finanziell attraktives Fort-
bewegungsmittel als Alternative zum teuren Pkw. Erst die Massenfertigung und
damit verbundene Erschwinglichkeit der Autos fiir alle dnderte dies. Ahnlich
verlief die Anderung in Bezug auf die Ausbildung der Fahrschiiler und spéteren
Fahranfénger. Die bis dahin relativ strukturlos gestalteten Unterrichtsvarianten
bedurften einer Anpassung vor allem in Bezug auf die Fahrermotivation und in
erster Linie waren es die Fahrlehrer, die bei der Neuformung maBgeblich mit-
wirkten. Denn anders als frither kam es nun nicht darauf an, die anwendbare
Technik zu verstehen, zu beherrschen oder zuweilen auch instand zu setzen: Das
Vermitteln des Sicherheitsbewusstseins stand bei diesen Reformen im Vorder-
grund.

Ein hinreichend bekannt gewordenes Beispiel ist die Erstellung eines Curricula-
ren Leitfadens in der Fahrschulausbildung. Erst spiter entwickelten sich aus die-
sen Ausbildungsregularien Systeme, die fiir die Nachbetreuung ehemaliger Fahr-
schiiler gedacht waren: Das Motorradsicherheitstraining war geboren. Teilweise
anders als im Pkw-Bereich entwickelten sich diese Schulungsprogramme zu
sicherheitsbezogenen Varianten nicht zuletzt deshalb, weil dem Motorradfahr-
schiiler und Teilnehmer am Motorrad-Sicherheitstraining (SHT) sicherheitsrele-
vante Ubungen wichtiger sind als dynamische Schleudererfahrungen im Pkw-
Bereich. Umso wichtiger ist die Verantwortung der Fahrlehrer und Trainer im
Umgang mit den ihnen anvertrauten Fahrerinnen und Fahrern.

Eine professionelle Fahrschulausbildung beginnt mit der richtigen Auswahl des
Fahrzeuges und einer spezifischen Schutzbekleidung. Die Ausbildung und Schu-
lung der Sicherheitsmultiplikatoren nimmt also einen erheblichen Stellenwert
ein. Hier sind wieder Fahrlehrerverbinde, DVR, und Umsetzer von Motorrad-
Sicherheitstrainings gefordert, diese Sicherheitsbediirfnisse zu erfiillen.

In letzter Zeit gibt es in diesem Zusammenhang einige bemerkenswerte Aktivi-
taten. Die Erkenntnis der gréBeren Verantwortung durch die Erstausbilder der
zukiinftigen Motorradfahrer hat zur Bildung einer Konferenz der Motorradrefe-
renten der Fahrlehrerverbinde gefiihrt. Aber auch die Neuordnung der Ausbil-
dung zum Trainer fiir Motorradsicherheitstrainings schliet den Kreis der bereits
erwdhnten modernen Ausbildungssysteme.
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Abstract

Riding the motorcycle has not always been a spare time activity. When the indus-
try started to improve motorcycles technically they were - as means of transport
- an alternative to cars, as they were at that time extremely expensive. Only when
the mass production of cars began, and therefore their prices sank, this situation
changed. In the same way the training of learners and future drivers changed.

Until then, methods of training had been quite unstructured and were in need
of change; especially as far as the driver’s motivation is concerned. In the first
place, there were the driving trainers who played an important part in this pro-
cess. Now it was not only necessary to understand the technical structures, nor
to be able to control them, nor to repair them if necessary. It became more and
more important to get across the conciousness of security. A very well known
example hereof is the creation of a curricular guideline in the driving-school
business.

Later on, systems were established that were raised upon these conditions. The
actual purpose was the care for the former driving students. The security trai-
ning for motocyclists was born. Partly different from what was trained in sec-
curity trainings for car drivers these programs developped into security-related
measures, especially because motocyclistes usually put special emphasis on
security measures itself.

The more importance has to be given to the driving trainers and their way of
dealing with their students. Here you will also find differences between
powered two-wheelers and cars; as a professional driving education starts by
choosing the right vehicle and special protective clothing,.

Even the introductory part before really driving demands the trainers’ whole
expert knowledge and his consiousness of security. The educational training of
these security features is therefor very important. This concerns especially the
associations of driving trainers, DVR and others who have to fulfill the valid
security conditions. Lately there have been quite some outstanding develop-
ments in this direction. Accepting the trainer’s higher responsabilty lead to the
formation of a conference of the motocycles representatives. Also the reforming
of the motocycles security training has added a great value to these efforts.

With this presentation I would like to introduce the innovations to an interna-
tional audience at Intermot.
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Résumé

Aller en motocyclette n’etait toujours un loisir. Quand on commencait a amélio-
rer les motocyclettes elles devenaient une alternative aux voitures, lesquelles étai-
ent tres cheres. Seulement a cette époque quand on etablissait la production de
voitures en grande quantité cette situation changeait car il y avait une chute des
prix. De la méme manicre, I'éducation des moniteurs motocyclistes changeait.

Jusqu’ a ce moment 13, les méthodes de I’entrainement n’étaient pas assez struc-
turées et il a fallu les changer. Particulierement concernant la motivation du con-
ducteur. Au premier plan, c’était les moniteurs d’auto-école qui ont fait beau-
coup d’efforts a cet égard. Donc, ce n’ était pas seulement important de com-
prendre la technique, (I’ application ou de la réparation) , mais aussi de créer une
conscience de sécurité. Un exemple trés connu pour ce développement est la
création d’ une directive curriculaire pour les moniteurs d’auto-école. Plus tard,
certains systémes ont été établis sur de telles regles.

La vraie intention, c’était le soin donné aux éléves et futurs conducteurs. L’ ent-
rainement de sécurité motocycliste était né. En partie différents de ce qui était
pratiqué dans les entrainements pour les conducteurs de voitures, ces program-
mes sont devenus des mesures concernant la sécurité, en majeure partie parce
que les motocyclistes mettent spécialement I’accent sur les mesures elles-mémes.

Il faut mettre la méme importance aux moniteurs d’auto-école et leur maniére
de relations avec leurs éleves. Ici surtout les différences se montre entre des voi-
tures et des deux-oues a moteur. Un entrainement proféssionnel commence avec
le choix du véhicue adéquat et des vétements de protection.

Méme I'introduction des éleves avant I'entrainement réel demande toute la con-
naissance professionelle de moniteur. Et I’¢éducation de cette capacité est
évidemment important. C’est la chose qui concerne les associations de moniteurs
d’auto-école, le DVR et les autres qui doit remlir les conditions de sécurité vala-
bles. Récemment, il avait des developpement remarquables a cet égard.

Accepter le responsabilité plus haut de conducteur a donné la création d’une
conférences des représentatives motocyclistes. Et encore, la transformation de
I’éducation de securité motocycliste a été tres important pour cet effort. Par ma
présentation, je voudrais bien montrer ces innovations a une audience interna-
tionale au Intermot.
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Historisch gesehen war das Einspurfahrzeug nicht immer eine motorisierte Mog-
lichkeit, sich mehr oder minder die Freizeit auszufiillen, wie es in der heutigen
Zeit eher der Fall ist. Damals galt das Zweirad als kostengiinstige Alternative
zum Kraftwagen, den sich nur privilegierte Schichten der Bevélkerung kaufen
konnten. Manche dieser ersten Motorrdder von Rasmussen und Co. erinnerten
eher an Fahrrdder mit einer Verbrennungsmaschine. Demzufolge geringfiigig
war dann auch der Umfang der Einweisung und Ausbildung der zukiinftigen
Zweiradlenker und sie beschriankte sich eher auf technische Unterweisungen zur
Reparatur der Fahrzeuge, dhnlich wie es auch im Personenkraftwagenbereich zu
verzeichnen war.

Niemand beschiftigte sich damals ernsthaft mit einer effizienten Gefahrenbrem-
sung oder gar einer durch Lenkimpuls eingeleiteten Ausweichiibung. Erst in der
~Neuzeit®, als das moderne Kraftrad zu einem festen Bestandteil in der SpaB3-
und Freizeitbeschaftigung wurde, traten die Gefahren der Inbetriebnahme eines
solchen potenten Balancefahrzeuges schnell zu Tage. Nun waren die Fahrlehrer
gefragt, die richtige Handhabung im Umgang mit so manchem Kraft strotzen-
den Gefidhrt zu vermitteln und die ihnen anvertrauten Probanten mit méglichst
minimiertem Risiko auszubilden. Es rekrutierte sich dadurch ein neuer Industrie-
zweig des ideellen und materiellen Sicherheitsbewusstseins, galt es doch, den
Zweiradpiloten professionell auszubilden, einzukleiden und eine weiterfiihren-
de Fortbildungsbetreuung anzubieten, um damit zu gewéihrleisten, dass das
Erlebnis, allein oder in der Gruppe mit einem Motorrad zu fahren, nicht zum
Sicherheitsrisiko fiir Umwelt und Mensch wird.

Verantwortungsbewusste Fahrlehrer, Ausbilder und Trainer schufen gemeinsa-
me Programme zur Steigerung der Sicherheit fiir Biker in ganz Europa. Denn es
galt, ein anfangs verfilschtes Bild von ,herumrasenden Horden motorisierter
Querulanten® dahingehend zu veridndern, damit die iibrige nicht Motorrad
fahrende Bevdlkerung die scheinbare ,Gefdhrlichkeit” der Motorrader relativiert
und damit den Nihrboden schafft fiir eine gesunde, sichere, umweltfreundliche
und akzeptierte Motorradhersteller- und Ausbilderindustrie.

Heute sind es unsere Kinder im jugendlichen Alter, die erstmals mit der Ausbil-
dung der Klassen M und A1 ihre Erfahrungen mit dem Fiihren eines Kleinkraft-
rades machen. Die Motorradfahrlehrer haben diese Verantwortung erkannt und
sind bestrebt, die Aus- und Fortbildungsprogramme zu perfektionieren und den
aktuellen technischen Innovationen, die uns die Techniker bereitstellen, anzu-
passen. Ebenso wird eine enge Verkniipfung mit Institutionen und Vereinen
angestrebt mit dem Ziel, die Vielfalt der Unterrichts- und Trainingsmethoden zu
biindeln und nicht zuletzt europaweit zu vereinheitlichen.
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Aber um in der Reihenfolge zu bleiben, beginnt der Weg zum Fahrlehrer der
Klasse A bekanntlich mit der Schulung in der Fahrlehrerausbildungsstitte. Die
Spezialisierung zum Ausbilder der Klasse A setzt sich aus folgenden Kompo-
nenten zusammen: Der Anwirter fiir die Klasse A Fahrlehrberechtigung muss im
Besitz der Klasse B/E sein. Dann erfolgt die theoretische Schulung in den Stoff-
gebieten Verkehrsverhalten mit 45 Stunden, der Technik eines Motorrads mit 30
Stunden, dem Fahren des Zweirades mit 10 Stunden und einer verkehrspidago-
gischen Unterweisung mit 55 Stunden Dauer. Insgesamt umfasst die Theorie-
ausbildung 140 Stunden, die innerhalb eines Monats absolviert werden miissen.
Eine Unterbrechung ist nicht statthaft. Nun folgt die praktische Ausbildung in
einer Fahrschule von mindestens 10 Stunden. Die nun nétige Fachkundepriifung
umfasst drei Teile, ndmlich die fahrpraktische Priifung, &hnlich wie beim Fahr-
schiiler mit 60 Minuten Dauer, einem schriftlichen Teil mit 2,5 Stunden Zeitum-
fang und einer 30-miniitigen miindlichen Priifung. Wird diese Fachkundeprii-
fung drei Mal nicht bestanden, muss eine Wartezeit von mindestens fiinf Jahren
vergehen, bevor der Bewerber fiir die Klasse A Fahrlehrerlaubnis die Fachkunde-
prifung erneut ablegen kann.

Die moderne Motorradausbildung gewinnt insofern an Bedeutung, weil auf
Grund des zunehmenden Sicherheitsbediirfnisses der zukiinftigen Motorrad-
fahrer eine Spezialisierung der Fahrlehrerkollegen erfolgt. Das Sicherheitsbe-
diirfnis wird gefordert durch einige politische Zusammenhénge, die eine Umkehr
im Denken und Tun der Motorradindustrie zur Folge hatten. Addquat dazu wer-
den die Programme und Vorschriften zur Ausbildung und Priifung angepasst
und sorgen fiir stetige Verdnderung fiir den gesamten Motorradbereich. Beispiele
hierfiir sind die Zulassung von ABS- und kombigebremster Ausbildungs- und
Priifungsmaschinen durch die VdTUV.

Hier sind wir beim Kernpunkt angelangt, der Neuordnung und ideellen Biinde-
lung der Fachkréfte des Fahrlehrerkollegiums. Es kam zu einer Einladung aller
Motorradreferenten der einzelnen Fahrlehrer- Landesverbinde im Januar 2003,
der 15 Landesverbdnde zum Sachsenring folgten. Nach einer anfénglichen
Bestandsaufnahme wurden hier in die Probleme der Zweiradausbilder aufgezeigt
und beraten mit dem Ergebnis, einige Punkte als Empfehlung an die Bundesver-
einigung der Fahrlehrerverbinde weiterzugeben. Am wichtigsten erschienen die
Sicherheit der Fithrungsfunkanlagen, die Verfahrensweise nach einem Unfall in
der Ausbildung, die noch viel wichtigere priventive Aufzeichnungsméglichkeit
vor allem der anfinglichen Ausbildung im Schonraum und nicht zuletzt die
Definition einer ausreichenden Motorradschutzbekleidung fiir die Fahrschiiler.
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Die Motorradreferenten erkannten die Schwierigkeit der Umsetzung dieser ge-
nannten Ziele, denn wirtschaftliche Interessen und Unkenntnis, zuweilen auch
Unverstindnis der eigenen Kollegen, sind Hemmnisse aller Verinderungen, fiir
die wir einstehen. Hier wird umso deutlicher, dass es eine enge Zusammenarbeit
mit den Sachverstindigen, den Sicherheitstrainern und natiirlich mit den Part-
nern aus Politik und Wirtschaft geben muss, wollen wir unserer Verantwortung
nach einer professionellen Zweiradausbildung in vollem Umfang gerecht wer-
den. Bei der Folgeveranstaltung des Jahres 2004 in Altenburg waren die Thiirin-
ger Kollegen Gastgeber. Fiir das Jahr 2005 ist die Konferenz der Motorradrefe-
renten in Linthe geplant, der Fahrlehrerverband Brandenburg erklérte sich zu der
Ausrichtung bereit.

Ein weiterer wichtiger Abschnitt zur Perfektion der Klasse A Ausbildung ist die
stindige Fort- und Weiterbildung der Kolleginnen und Kollegen, um aufzu-
zeigen, wie wichtig die eigene Kenntnis von beispielsweise neuen modernen
Bremssystemen, dem Einfluss von geringen AuBentemperaturen auf die Haft-
fahigkeit der Motorradbereifung oder modernster Schutzbekleidung fiir die eige-
ne Arbeit der Fahrlehrer ist. Und natiirlich die Fihigkeit, die theoretisch erklér-
baren technischen Innovationen der modernen Kraftrader selbst zu beherrschen.
Zwar schreibt das deutsche Fahrlehrergesetz eine Teilnahme an solchen Weiter-
bildungsmaBnahmen im Abstand von vier Jahren vor, aber das Interesse der
Ausbilderinnen und Ausbilder an solchen Veranstaltungen zeigt uns, wie wich-
tig solche Hilfestellungen sind. Oft kommen Fahrlehrer deutlich hiufiger als im
Vierjahres-Rhythmus zu ihren Landesverbidnden zur Motorradweiterbildung.
Und hier schlieBt sich der Kreis, beginnend mit einer Zentralisierung aller Pro-
bleme und ihrer Weitergabe an die Landesverbdnde und Aufnahme dieser
Schwierigkeiten in Form von Ubungen und technischen Detaildemonstrationen
wéahrend der darauf folgenden Fortbildung,.

Als Beispiel dafiir seien genannt: Hochgeschwindigkeitsbremsversuche mit ABS-
Motorradern bei nasser Fahrbahn, Enduro- und Trialitbungen im Geldnde oder
die Aufriistung von Demonstrationsfahrzeugen mit Bremsverzégerungsmessge-
raten und Seitenausleger-Stiitzradern. Haufig werden diese hochkaritigen Ver-
anstaltungen in Verbindung mit Pkw-Sektionen angeboten, um den Bezug zu
der wohl haufigsten Ausbildungsform, der Klasse B-Ausbildung, herzustellen.
Hier erhalten die Organisatoren grof3e Unterstiitzung durch die Pkw-Industrie.
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Natiirlich steht das Trainieren der Motorrad-Grundfahraufgaben der einzelnen
Ausbildungsklassen im Mittelpunkt der Beobachtung. Hier wird vielen Kolle-
ginnen und Kollegen deutlich, mit welchen Besonderheiten die Schiiler beim
Fahren der Grundfahraufgaben beschéftigt sind. Die folgenden Beispiele zeigen
die Brisanz von ausgewihlten Problemen.

1. Das Auskuppeln wird aus der Fehlerbewertung bei den Grundfahraufgaben
Ausweichen und Ausweichen nach Abbremsen herausgestrichen

2. Motorridder mit Vollintegral-ABS kénnen mit nur einer Hebelbremse
verzogert werden

3. Die angeratene Vorsicht beim kurzen Slalom und der Verwendung von
Kraftradern mit Kombibremssystemen

4. Aktuell nach Inkrafttreten von Annex 2 folgt endlich eine hoherwertige
Vorschrift tiber die Motorradschutzbekleidung

5. Der Bewerber oder die Bewerberin miissen ihr Krad in der Ausgangsort
der Grundfahraufgabe schieben kénnen

6. Die Frage taucht auf, ob ein Motorrad mit Antiblockiersystem bei der
obligatorischen Gefahrenbremsung immer im Regelbereich des Systems
gebremst werden muss

Ohne diese Fragen bei den Fortbildungen oder gar im Rahmen dieser Darstellung
beantworten zu wollen sollen diese Beispielen aufzeigen, wie interessiert die
Fahrlehrerschaft — zuweilen auch kritisch - den Neuerungen, die sich aus poli-
tischen und technischen Verdnderungen der modernen Ausbildung ergeben,
gegeniiber steht.

Spétestens jetzt wird umso deutlicher, wie wichtig ein folgender Wirkungskreis
funktionieren muss, ndmlich das Zusammenspiel aller an der Ausbildung Be-
teiligten, die zu einem verniinftigen Konsens finden miissen. Beginnen sollte ein
solcher Wirkungskreis mit der Evaluation der Motorradunfille. Hier haben wir
hervorragende praxisnahe Unfallforscher, die alle eingehenden Daten in Statis-
tiken fassen und die wirklich existierenden Gefahren deutlich machen. Nun ge-
hort es zu den Aufgaben der Ausbilder, diese Erkenntnisse zu verarbeiten und in
die Fiihrerscheinausbildungsprogramme einzuarbeiten und anschlieBend diese
gednderten Programme mit den politischen Entscheidungstragern abzustimmen,
um feste Regularien fiir eine moderne Klasse A-Ausbildung zu garantieren. Hier-
bei stehen die Anpassung der besonderen Ausbildungsfahrten wie beispielsweise
Fahrstunden im Uberlandbereich, auf Autobahnen und nachts sowie die Grund-
fahraufgaben als wichtige Basis fiir eine Gefahrenbewiltigung auBerhalb des
Schonraumes im Focus der Supervision.

185



Nun muss noch ein stindig angepasster Modus zur Bewertung einer Leistung des
Fahrschiilers gefunden werden. Hier sind alle Sachverstindigen von TUV und
DEKRA gefordert, ihren Sachverstand zu nutzen, um eine gerechte, sachdien-
liche und nachvollziehbare Einschitzung der Leistung der zukiinftigen Motor-
radfahrer abzugeben. Auch die Nachbetreuung der ehemaligen Fahrschiiler mit
Hilfe eines Sicherheitstrainings stellt einen ganz wesentlichen Teil der Akzep-
tanz unserer gesamten Fort- und Ausbildung fiir den Motorradfahrer.

Hier fallt es erstaunlicherweise leichter, feste Spielregeln und Ablédufe eines sol-
chen Trainingstages festzulegen. Dies lief3 sich kiirzlich anlésslich eines Trai-
nings im neuen Leipziger ADAC Zentrum in Délzig feststellen, als die Schutz-
bekleidung der Teilnehmer iiberpriift wurde. Es ist bekannt, dass unangemessene
Bekleidung der Biker beim SHT kaum als Problem bekannt ist. Trotzdem stand
in der Einladung zum Training bis dahin eine dhnlich unkonkrete Formulierung
wie in der giiltigen Priifungsrichtlinie zur Fahrschulausbildung. Aber recht
schnell lieB sich der Text der Einladung zum SHT &ndern, ndmlich in ,Protekto-
ren fiithrende motorradspezifische Schutzbekleidung®. Mit Sorge denke ich an
den Kampf, die jetzige Erlduterung der Annex 2 der genannten Priifungsricht-
linie neu zu formulieren, die bisher heif3t:

~Bei Zweirddern ist auf ist auf das richtige Tragen der geeigneten Schutzklei-
dung (Schutzhelm, Handschuhe, anliegende Jacke, mindestens Kndchel hohes
festes Schuhwerk, z.B. Stiefel) zu achten.”

Hier stellt sich die Frage, was im Detail dies nun alles bedeutet, doch die Mehr-
zahl der Motorradfahrlehrer benétigt keine unkonkreten Formulierungen in
Gesetzen, um ihre Verantwortung zu erkennen, den anvertrauten Fahrschiiler
weitestgehend schiitzen zu kénnen.

Die Fahrlehrerschaft ist bestrebt, eine hoch qualitative, professionelle Ausbil-
dung zu gewihrleisten und die Unfallhdufigkeit wihrend und nach der Ausbil-
dung zu verringern, in Partnerschaft mit TUV und DEKRA, politischen Ent-
scheidungstrigern und der Zweiradindustrie. Es soll hier nicht unerwéhnt blei-
ben, dass viele Motorradfahrlehrer und vor allem die genannten Referenten der
Bundesliander sich mit weiterfithrenden Programmen beschiftigen, die Unfille,
die vom Motorradfahrer selbst, aber nicht zuletzt auch durch andere im StraBen-
verkehr verschuldet werden, zu mindern.
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Viele interessieren sich fiir eine Ausbildung zum Motorradsicherheitstrainer, um
in neuen, modernen Verkehrssicherheitszentren Biker mit gré8eren Erfahrungen
zu schulen und zu trainieren. Hier sei der Appell an alle Umsetzer gerichtet, die
Bediirfnisse der Traineranwirter zu erfiillen und den Weg zum Motorrad-Sicher-
heitstrainer zu ebnen. Um einer weiteren Anforderung an die Klasse A-Ausbil-
der gerecht zu werden, existieren viele freundschaftliche Kontakte zu den Kolle-
ginnen und Kollegen in den anderen Staaten der Europdischen Union.
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25 Jahre Motorrad-Sicherheitstraining
25 years of motorcycle safety trainings

25 ans d’entrainement pour la sécurité de motocyclistes

Horst Heider

Fahrlehrer, Verkehrslehrer, SHT-Trainer
Referent fiir Verkehrssicherheit des ADAC Schleswig-Holstein
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Kurzfassung

25 Jahre sind Anlass, zuriickzublicken in die Anfinge des ADAC-Motorrad-
Sicherheitstrainings.

Dass dies von einem Trainer - frither ,Instruktor” - der ersten Stunde geschieht,
gibt dem Riickblick eine besondere Note. Hat er doch, aus der ersten Ausbil-
dungscrew im April 1978 hervorgegangen, iiber alle Jahre aktiv das Motorrad-
Sicherheitstraining umgesetzt.

Neben der Entwicklung des zunédchst ADAC-, dann DVR-Motorradsicherheits-
training, geht der Autor auch auf die Entwicklung der Akzeptanz bei den Teil-
nehmern und die technische Entwicklung bei den Motorrdadern ein.

Er beschreibt die Vorgehensweise in der Anfangsphase mit Wippe, Kiesbett und
Schaum-stoffmauer ebenso wie das spitere ,Turnen“ als ,warm up”“ fiir den
Praxisteil des Trainings. Dabei dienen Bilder aus der Praxis zur Veranschauli-
chung der Entwicklung.

Eine besondere Trainings-Variante fiir Motorrader mit Seitenwagen bzw. Motor-
radgespanne wurde in Schleswig-Holstein entwickelt und angeboten.
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Abstract

A period of 25 years is an occasion to look back at the beginnings of ADAC
motorcycle safety trainings.

The fact that this review is being undertaken by a pioneer trainer (or
“instructor” as they used to be called) makes it a special one. Since April 1978,
when the first group of trainers qualified, the author has throughout the years
actively put motorcycle safety trainings into practice.

Apart from the development of first ADAC and later DVR motorcycle trainings,
the author also has a look at the development of participants’ acceptance and
technical developments in motorbikes.

He describes the training concepts of the first years, which included obstacles
like a see-saw, a gravel bed and foam rubber walls, as well as the later idea of
doing “gymnastics” on the motorbikes as a “warming up” for the practical parts
of the training. Several photos will serve to illustrate the different stages in the
development of motorcycle safety trainings.

A special training variant for motorbikes with sidecars has been developed and
offered in the federal state of Schleswig-Holstein.
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Résumé

25 ans sont une occasion de se rappeler les débuts de I'entrainement pour la
sécurité de motocyclistes.

Le fait que ce regard en arriére est entrepris par un entraineur ( autrefois :
instructeur ) donne a cet événement une qualité particuliere. Membre de la pre-
miere équipe d’entraineurs fondée en avril 1978, il a, en effet, réalisé activement
I’entrainement pour la sécurité de motocyclistes pendant toutes ces années.

En outre du développement de I'’entrainement pour la sécurité de motocyclistes,
d’abord dans ’ADAC, puis dans le DVR, I'auteur parlera aussi du développement
de 'acceptation par les participants et du développement technique a I'égard des
motos.

Il décrira la méthode d’entrainement des premiéres années, qui utilisait la
balancoire, unique couche de cailloux et le mur en caoutchouc mousse, aussi
que l'idée développée plus tard de faire de la gymnastique sur la moto comme
réchauffement avant les parties pratiques de l’entrainement. Des photos
montreront 1’évolution dans la réalité de 'entrainement.

Une variante spéciale d’entrainement pour les motos avec side car ou remorque
a ¢été inventée et offerte aux conducteurs en Schleswig-Holstein.
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25 Jahre Motorrad-Sicherheitstraining
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Als Motorradfahrlehrer seit 1963 und Motorradtrainer seit 1978 ist es mir mog-
lich, sowohl Ausbildungsentwicklung als auch die Entwicklung des Motorrad-
Sicherheitstrainings zu vergleichen und abzugleichen.
Aus dieser Sicht méchte ich den folgenden Riickblick verstanden wissen:
e Die Entwicklung des Motorrad-Trainings von 1978 bis heute
e Der Motorradfahrer” im Wandel der Zeit:

- Der Motorradfahrer und sein ,Werkzeug*

- Die Altersstruktur der Motorrad-Sicherheitstrainings-Teilnehmer

(Mot-SHT)
- Das Sicherheitsbediirfnis und -verstdndnis

e Die Methode der Moderation und Instruktion

e Ausstrahlung des Motorrad-Trainings auf die Fahrausbildung von Fahran-
fangern und Priifungskriterien

e Das ganz andere Gefiihl - Motorrdder mit Beiwagen oder als Motorrad-
Gespann

e Variante zur Akquisition von Trainingsteilnehmern* (Initiative der Kreisver-
waltung Schleswig-Flensburg)

e Personliches Fazit

e Literatur / Quellennachweis

* Die im Text aus Griinden der Ubersichtlichkeit gewdiihlte ménnliche Form gilt fiir
Minner und Frauen gleichermaBen.
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1. Die Entwicklung des Motorrad-Trainings von
1978 bis heute

Einer der Griinde, die den ADAC zum Ende der 70er Jahre veranlasst hatten, das
ADAC-Motorrad-Sicherheitstraining zu konzipieren, Instruktoren auszubilden
und das Training als Weiterbildungsangebot an die Motorradfahrer heranzu-
tragen, waren die hohen Unfallzahlen, vor allem die todlichen Unfille.

a) ADAC-Analyse von Unfillen motorisierter Zweiradbenutzer 1975-1979

Die Tabellen zeigen die Entwicklung der Unfille motorisierter Zweirader. Wur-
den 1975 noch 36.053 registriert, stieg diese Zahl 1979 auf 46.886 um +30.0
Indexpunkte an. Die gleiche Entwicklung konnte bei den Verungliickten - Ge-
totete und Verletzte - registriert werden. Verungliickten 1975 72.639 Benutzer
motorisierter Zweirdder, so waren es 1979 bereits 94.479.

Unfalle mit Personenschaden motorisierter Zweirader

Jahr 1975 1976 1977 1978 1979
Absolut 36.053 | 41.459 | 43.939 | 44.982 | 46.886
Index 100,0 115,0 121,9 124,8 130,0

Abbildung 1

Todlich verungiuckte Benutzer motorisierter Zweirader

Jahr 1975 1976 1977 1978 1979
Absolut 1.932 2.091 2.150 2.000 2.050
Index 100,0 108,2 1133 103,5 106,1

Abbildung 2
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Verungliickte - Getotete und Verletzte - Benutzer
motorisierter Zweirader

Jahr 1975 1976 1977 1978 1979

Absolut 72.639 | 84.511 | 88.330 | 90.920 | 94.479

Index 100,0 116,3 121,6 125,2 130,1

Abbildung 3

Unfallrate motorisierter Zweirdder im Vergleich pro 100.000 zugelassener
Motorréader:

im Jahre 1975 - 266 Tote/Jahr
im Jahre 2001 - 27 Tote/Jahr
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b) Stat. Bundesamt 2001, Zweiradunfille im StraBenverkehr 1979-2001
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Abbildung 4
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Dies wiederum war auf die zum Teil schon vergleichsweise stark motorisierten
Produkte und die mangelnde fahrerische Ausbildung ihrer Fahrer zuriickzufiih-
ren.

Aber auch die Integration der schnellen Motorridder in die seinerzeit noch we-
sentlich langsameren Verkehrsabldufe durch die anderen Verkehrspartner war

schwierig und ist ja eigentlich heute noch nicht abgeschlossen.

Deshalb galt auch das Herausstellen der Gefahren, die alleine das Fahren dieser
Maschinen mit sich bringt, als Hauptanliegen.

Das Motto war und ist auch heute noch:

,Gefahren erkennen, Gefahren vermeiden, Gefahren bewiltigen.*

noch Raum und Zeit
fiir
Vermeidungsstrategien

" O fhind

Abbildung 5

Das Kernziel bestand im Bewusstmachen der Gefahren, der Gefahrenantizipation
und schlieBlich darin, durch das Uben von Bewiltigungstechniken und Strate-
gien unter fachkundiger Anleitung die Motorradfahrer in die Lage zu versetzen,
souverdner mit kritischen Fahrsituationen umzugehen.

Dabei mussten erhebliche Ausbildungsdefizite alleine in der Grundausbildung
aufgearbeitet werden.
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SchlieBlich hatten die meisten Motorradfiihrerscheinbesitzer ihre Fahrerlaubnis
nach fiinf bis zehn Minuten Priifdauer erhalten. Eine Bremsung und das Fahren
einer Acht waren die einzigen Fahrfertigkeitsaufgaben.

1. Stufe

Das waren die Anfinge und sie wurden im ersten Konzept ,,Sicherheit fiir Motor-
radfahrer” umgesetzt. So waren sich die Initiatoren 1977/78 von vornherein da-
riiber im Klaren:

Dozieren, Mahnen und Appellieren niitzt nichts!

Besser ist es, auf jeden einzelnen Teilnehmer, seine Motive und Vorkenntnisse
einzugehen sowie Theorie und Praxis eng miteinander zu verkniipfen. Trai-
ningsphilosophie ist, dass alle Teilnehmer die Mdéglichkeit haben miissen, im
Schonraum verschiedene Fahrmandver auszuprobieren und alles zu trainieren,
was im StraBenverkehr auf sie zukommen kann.

Das pad; h des M d-Si

Sicherheitstraining ]
[~ l \
s - '
setzt an bey l verbessar ‘ Initilert intendiert
I — } - —
| |
Fahrenauomispriifung Selbst- angemessenes
Vorertahrungen / Enebnissen reflexionen mm-
bewdltigren Situationen mentales o aal
Training |
Motivationen ] )
) eigene private |
Einstellungen It on

Abbildung 6
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Motorrad-Sicherheitstraining

Ein 1ages-Froaramm

® Bremsen @ Fahrbann lesen
® Ausweichen ® Diskutieren

@ Kurventahren @ Erfahrungen sammein
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- Slalom o it Gelande
o |- BromsenimGetase ) f( ¢}
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Fanmhyak - Kontroltfunktion des h| E . b K - Brwn A b
Fahrars - Bremssystema - Bremsen in Kurven = Ubariahren von Hindemissen
- Fahrwark - - Physikalische Einflubgrogan ~ Rogein Fahrvarhalten
- Barsitung
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wersiste zum Bramsan Twingen = ¥on dar Masching trennen - rorialaufpralls
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—— e woom Bt | |I2 - R
mibghchkeiten ,zu Hause” wanne und hinten - Rechtstahren in Linkskurven
"= | - Bramsan in Gatsse et et bt

Abbildung 7

Zu Beginn des ADAC-Motorradtrainings stand neben Bremsen und Ausweichen
vor allem das Vermitteln von Fertigkeiten im Langsamfahrbereich im Vorder-
grund. So verlangte beispielsweise das Fahren iiber eine Wippe vom Fahrer
dosiertes Spiel mit Gas, Kupplung und Bremse, wihrend beim Uben in einem
Kiesbett besonders Feinmotorik und Gleichgewichtssinn angesprochen wurden.
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Abbildung 8

Die Entwicklung ging weiter, der Motorradboom spiilte mehr Motorridder auf die
StraBen. Aber auch die Motorrdder haben sich hinsichtlich Gewicht und Leis-
tung, Fahrwerk, Bereifung und Bremsen weiter entwickelt.

Die tédlichen Unfallzahlen waren zwar deutlich zuriickgegangen, aber auch das
Rettungswesen war deutlich effektiver geworden. Sicher hat das breit gefacherte
Netz von Rettungshubschraubern manchem Motorradfahrer die Leben rettenden
Minuten gebracht.

1991 wurden die ADAC-Instruktoren mit einem neuen Instruktoren-,Handbuch*
fiir das ADAC-Motorrad-Training vertraut gemacht. Das Handbuch (auch hand-
licher) hatte den alten ,Instruktoren-Leitfaden, Sicherheit fiir Motorradfahrer®
ersetzt.
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Vi.

Kapitel 1: o
Einfuhrung, Padagogische Grundlagen

Uberlegungen zum neuen Handbuch

(=1

Wichtige

Inhaltliche Erweiterungen
Vereinfachung

Das im

W=

Zur Qualifikation der Instruktoren

=Y

€ Nk wihH

=
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Das padagogische Konzept

Zielgruppe

Zielsetzung

Das Dilemma der subjektiven und
objektiven Sicherheit
Ubergreifende methodisch-didaktische Elemente
Didaktik der Fahriibungen
Instruktionspsychologie
Mentales Training

Theoretisches Erarbeiten

nicht trainierbarer Notmanover
Gedankliches Durchspielen
potentieller Notsituationen
Ubung nach dem Training

Der Kursablauf im Uberplick

Zeitplane

VI

Instruktionen und Handlungsmuster

Abbildung 9
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2. Stufe

Eingearbeitet waren nun Ergebnisse aus der Kollisionsforschung, der Sensomo-
torikforschung und inhaltliche methodische Erweiterung auf der Basis von
Padagogik und Psychologie.

Die fahrphysikalischen Erkenntnisse mussten auf die technische Entwicklung
abgestimmt werden (z.B. ABS fiir Motorrader), die Gefahrenlehre orientierte sich
stark an der Unfallstatistik. Die Broschiire ,So kommt man sich entgegen - Tipps
flir Auto- und Motorradfahrer im StraBenverkehr* der Autoren Falk und Ruh-
dorfer gaben wertvolle Hinweise fiir die Diskussionen {iber das Erkennen und
Vermeiden von gefiahrlichen Situationen in den Trainings.

Das neue Handbuch stellte sich in vier Hauptkapiteln dar:

Grundlagen
Fahrpraxis
Gefahrenlehre
Fahrphysik

Um den neuen Anforderungen an die verschiedenen Zielgruppen der Teilnehmer
Rechnung zu tragen, wurde das Kursangebot erweitert. Es gab nun:

e Standardkurse
e Auffrischungskurse
e Zweitageskurse

Der Ausbildungsweg fiir Instruktoren und deren Qualifikation wurde festgelegt;
regelmaBige Fortbildungen waren nun verbindlich vorgegeben.

Im Kapitel Instruktionspsychologie wurde die Instruktionssprache als kurze und
knappe Anweisung eingefiihrt.

Auch das mentale Training im Zusammenhang mit dem theoretischen Erarbei-
ten nicht trainierbarer Notmanover wie das Aufstehen kurz vor einer Kollision,
um die ,Flughbahn® zu beeinflussen, oder das richtige Trennen von der Maschi-
ne beim Sturz, fand Eingang in das Training. Auch wenn sich diese Moglich-
keiten nur ,,im Kopf* abspielen, so erweitern sie doch das Handlungsrepertoire
und kdénnen iiberlebensnotwendig werden.

Fiir alle unterschiedlichen Kurse wurden Rahmenzeitplédne vorgegeben.
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3. Stufe

Im Jahr 1999 kam die 3. ,Ausbaustufe” des Mot-SHT. Dieses Mal in Kooperati-
on mit dem Deutschen Verkehrssicherheitsrat (DVR).

Das Impressum weist sowohl den DVR als auch den ADAC als Herausgeber aus.

Der Titel des neuen und damit auch heute noch aktuellen Handbuchs lautet:
»~Motorrad-Sicherheits-Training“, Handbuch fiir Kursleiter/innen nach den
Richtlinien des DVR.

Was ist nun neu an dem neuen Konzept mit dem DVR als Dachorganisation und
dem ADAC als Umsetzer? Das Vorwort gibt zum einen an, dass die Wurzeln des
neuen Programms das ADAC-Motorrad-Training aus den siebziger Jahren bil-
den.

Weiter heiBt es wortlich, dass auch heute die 1991 im gelben Instruktoren-Hand-
buch des ,ADAC-Motorrad-Trainings* dargelegten Uberlegungen und Fakten
zum Sicherheitstraining noch so aktuell sind, dass sie weitgehend fiir das aktu-
elle Handbuch tibernommen wurden.

Mit der Ubernahme des Programms méchte der DVR zum einen das Kursange-
bot auf einen gemeinsamen ,Qualititsnenner” bringen. Die Richtlinien sollen ein
neues Verfahren prézisieren: Die Qualitit eines Kurses wird festgemacht am
beobachtbaren Verhalten des Kursleiters.

Die Bemerkung zielt auf eindeutige Vorgaben der Kursinhalte, aufgeteilt in
,Pflicht- und Kiirteile* fiir die Umsetzung eines Motorrad-Sicherheits-Trainings
ab.

Im Kapitel 1 wird ,,Motorradfahren heute“ angesprochen und werden die Fragen
gestellt:

Was macht Ende der 90er Jahre das Motorradfahren eigentlich aus?
Wer fahrt Motorrad und warum?

Wie ist die Unfallsituation?

Was muss dementsprechend das SHT leisten?
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Kapitel 2 stellt die Grundlagen des Mot-SHT aus Sicht der Pddagogik, Psycho-
logie und Unterrichtstheorie (Didaktik) vor.

Kapitel 3 erortert die Handlungsentscheidung fiir die Durchfithrung eines Mot-
SHT. Fiir jede Phase, jeden Schritt durch einen Kurs werden die Ziele und Inhalte
beschrieben sowie Hinweise zur Durchfithrung gegeben. Das entwickelte Ver-
laufsmuster reprisentiert den Standard-Kurs eines Mot-SHT. Weitere Uberle-
gungen befassen sich mit Kursvarianten.

Kapitel 4 ist dem 125-ccm-Zweiradtraining gewidmet. Diese Kursvariante rich-
tete sich zunichst ausschlieBlich an 16- bis18-jihrige Fahrer von Motorrddern
bis 125 ccm. Da fiir diese Jugendlichen besondere psychologische Voraus-
setzungen beachtet werden miissen, unterscheiden sich die Planungsiiberlegun-
gen und -entscheidungen von denen, die fiir dltere Motorradfahrer in Kapitel 3
vorgestellt wurden.

Im Jahr 1996 hat sich das Fiihrerscheinrecht dahingehend geédndert, dass im
Rahmen einer gesetzlichen Besitzstandsregelung alle Fiihrerscheinbesitzer mit
Ausnahme der Klassen M und L, wenn die Fahrerlaubnis vor dem 1. April 1980
erworben worden ist, automatisch den neuen Fiihrerschein Klasse A1 (bis
125ccm) besitzen.

In einem Motorrad-SHT fiir Angehorige einer fliegenden Marineeinheit hatte ich
einmal einen Phantom-Piloten, der eine 125er mitgebracht hatte und eigentlich
alles, vor allem das Bremsen, erst an diesem Tag so richtig gelernt hat. Nach die-
sem Training war fiir ihn nicht mehr nachvollziehbar, wie er sich so unvorbe-
reitet in den StraBenverkehr begeben konnte, wo er doch als Pilot tagtiglich die
Erfahrung machte, dass jeder Start mehrfachen Sicherheitsvorkehrungen unter-
liegt.

In Kapitel 5 (Fahrphysik) und 6 (Gefahrenlehre) wird noch einmal auf das fach-
liche Hintergrundwissen, das fiir alle Kursleiter auch Pflichtwissen sein sollte,

hingewiesen.

Irgendwann in den letzten 5 Jahren erfolgte dann die Entwicklung vom Instruk-
tor iiber den Kursleiter zum Motorrad-Sicherheits-Trainer.
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Aktuell existiert ein vielfiltiges Trainingsspektrum mit Angeboten fiir (Wieder-)
Einsteiger ebenso wie fiir Routiniers. Stets steht neben der Vermittlung von prak-
tischem Know-how die Gefahrensensibilisierung an erster Stelle. Schlagworte
fiir das moderne Training sind: Blickschulung, optimales Bremsen und Kurven-
fahren, schnelles Ausweichen mit Lenkimpulstechnik, Notmanéver, dazu Fahr-
physik und Fahrzeugtechnik. Zielsetzung: Kennen lernen der realistischen Mog-
lichkeiten und Grenzen der Maschine sowie der personlichen Limits.

Das klassische ADAC-Motorrad-Training wird bundesweit auf allen Plitzen
angeboten.

Regional gibt es weitere Kursvarianten:

- ADAC Motorrad-(Wieder-) Einsteiger-Training
- ADAC Motorrad-Intensiv-Training

- ADAC Motorrad-Perfektions-Training

- ADAC Motorrad-Kurse mit Ausfahrt

- ADAC Motorrad-Training fiir Gespanne

- ADAC Frauen-Training

- ADAC 125er-Training

- ADAC Roller-Training

Eine weitere Variante ist das ADAC-Sicherheits- und Fahrertraining.

Dieses Training, das vom ADAC und einigen Regionalclubs angeboten wird, fin-
det auf Rennstrecken statt. Dort besteht das ,Warm-up“ am Vormittag aus den
Trainingseinheiten Slalom, Bremsen, Ausweichen und Kurvenfahren auf
Ubungsstationen der Rennstrecke.

Abbildung 10 Abbildung 11
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Abbildung 12 Abbildung 13

Am Nachmittag kdnnen dann {iber den Verlauf des ganzen Kurses unter Fithrung
der Trainer mehr oder weniger schnelle Runden gefahren werden - Kurventrai-
ning vom Feinsten mit dem ,,Sicherheitsnetz* der Gruppe.

Teilnehmerentwicklung

Und wie steht es mit den Trainern?

Wie haben sich die Teilnehmerzahlen entwickelt?

36 Instruktorenanwiérter absolvierten 1978 das 1. Ausbildungsseminar in Kirch-
heim/Teck. 205 betridgt die Anzahl der ADAC-Motorrad-Trainer im Jahr 2004.
Von 1979 bis 2003 waren es insgesamt 183.346 Teilnehmer, die ausschlieBlich
tiber den Umsetzer ADAC ein Training absolvierten.
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Teilnehmerzahlen 2003

Teilnehmerzahl am ADAC Motorrad-Training bis 2003

m Teilnehmer in 2003:

20.027 Teilnehmer

m Teilnehmer 1979 bis 2003: 183.346 Teilnehmer
m Im Vergleich zum Vorjahr ergibt dies eine Steigerung von 9,3%

20,000
a.000 -

LR -

Abbildung 14

ADAC Motorrad-Trainings:

Trainingsvariante

Teilnehmerzahl 2003

ADAC (Wieder-) Einsteiger-Training 905

'ADAC Motorrad-Basis/Intensiv-Training 16.035

ADAC Motorrad-Aufbau/Perfektions-Training 1.631 ]
Weitere ADAC Motorrad-Trainings 1.081

Abbildung 15
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2. Der Motorradfahrer im Wandel der Zeit

2.1 Der Motorradfahrer und sein ,Werkzeug”

Waren es in der Anfangsphase des ADAC-Motorrad-Sicherheitstrainings fast
ausnahmslos minnliche Teilnehmer, so zeigt sich die Zusammensetzung heute
eher gemischt. Hin und wieder kommt es vor, dass reine Frauengruppen zu-
sammen trainieren und moglichst auch von einer Trainerin betreut werden
wollen.

Allgemein betrachtet liegen die groten Probleme der Frauen zum einen in der
weitaus geringeren Fahrerfahrung (Kilometerleistung). Ein weiteres Problem
ergibt sich oftmals aus der Wahl des falschen Fahrzeugs. Da das im Fahrver-
halten labile motorisierte Einspurfahrzeug sowohl von der Sitzposition, der
Motorcharakteristik, dem Gewicht und dem Handling, um nur vier wesentliche
Merkmale fiir eine zufrieden stellende Motorradauswahl zu nennen, stark indi-
viduellen Charakter aufweist, sollten diese fiir eine gute Beziehung zwischen
Fahrerin und Fahrzeug auch berticksichtigt werden. ,,Die obere Hélfte des Motor-
rads“, wie es Prof. Bernt Spiegel ausdriickt, passt nicht zum unteren Teil oder
umgekehrt. Und dies ist hdufig der Fall.

Eine der oft genannten Auswahlkriterien ist die Ubernahme der ,alten“ Maschine
vom Partner aus emotionalen, praktischen oder wirtschaftlichen Griinden. Ein
Fahrzeugtausch mit ,Probefahrt” beim Training, nur aus Test- und Vergleichs-
griinden, bewirkt dabei wahre ,,Gefithlswunder®. Von Aussagen, wie ,jetzt weil3
ich erst, wie viel SpaBl Motorradfahren machen kann*®, bis zu ,,auf dem Motor-
rad habe ich ja gar keine Angst mehr®

Natiirlich wird das Motorrad auch sehr oft nach dem Aussehen gekauft oder
welchen Eindruck man damit machen kann (Café Racer, Harley-Davidson oder
~Rennziege").

Diese Betrachtungen treffen durchaus auch auf viele Manner zu. Ihnen fallt es

aber schwerer zuzugeben, dass sie sich in der Auswahl ihres Motorrades geirrt
haben.
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Vielleicht ein Anlass fiir die Zweiradindustrie, einmal grundsétzlich iiber eine
Synthese aus Kaufangebot und Einfiihrungstraining nachzudenken, um so den
stagnierenden Absatz {iber die potenziell vorhandenen Fiihrerscheininhaber der
Klassen A1 (automatisch ab dem Ausstellungsdatum 01.04.1980 auch fiir die
Klassen B und C) anzukurbeln.

Sicherheit und fahrerische Kompetenz sollten der Anreiz sein.

Das Unfallrisiko hemmt heute viele Jugendliche schon seitens der Familie, den
Motorradfiihrerschein zu machen. Es werden von den Eltern Versprechungen in
anderen Bereichen gemacht, wenn auf den Motorradfithrerschein im Alter von
16 (A1) oder 18 (A begrenzt) verzichtet wird.

Dabei kann der Erfahrungsschatz, der zwischen 16 und 18 Jahren gesammelt
wird, fiir die weitere unfallfreie Entwicklung von nicht zu unterschétzender
Bedeutung sein.

2.2 Die Alterstruktur der Mot-SHT-Teilnehmer

In einem Beitrag tiber die ,Verdnderungen in der Altersstruktur der Motorrad-
fahrer” geht Dr. Hubert Koch im Tagungsband der 4. Internationalen Motorrad-
konferenz 2002 auf die Altersentwicklung der Motorradfahrer ein.

Waren es zu Beginn noch mehr junge Teilnehmer am Sicherheitstraining, die
offensichtlich auch einen sportlichen Aspekt in der Beherrschung der Maschine
durch das Training sahen oder Ausbildungsdefizite korrigieren wollten, so sind
die ,, dlteren Semester” heute weitaus stirker vertreten. Die Altersentwicklung
der Motorradfahrer spiegelt sich durchaus auch in der Zusammensetzung der
Trainingsgruppen wider. Hier stellen heute die Altersgruppen ab 35 bis 65 Jahre
im Allgemeinen das grofite Kontingent. Dagegen sehen offensichtlich die tiber-
wiegend gut ausgebildeten jugendlichen Motorradfahrer zunachst keinen Bedarf
an einem weiterfiihrenden Motorrad-Training. Die vergleichsweise (Pkw)
umfangreiche Ausbildung mit den trainingsdhnlichen Grundaufgaben fiihrt zu
der Annahme, auf ein zuséitzliches Training verzichten zu kdnnen.

210



Motorradbestana zum 1. Juli eines Jahres in Deutschland 1985. 1990, 1995 und
2000 nach Altersklassen
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Abbildung 16

2.3 Das Sicherheitsbedurfnis und -verstédndnis

Auf keinen Fall zu kurz kommen darf beim Thema Sicherheit die Entwicklung
iiber die mittlerweile 26 Jahre Mot-SHT. Nimmt man sich einmal die Ausristung
der Teilnehmer vor, so hat sich die Einstellung zur Schutzkleidung zum Positiven
gedndert. Sieht man einmal von einigen Jugendlichen und ,outfit-abhdngigen*
Chopper- oder Harley-Fahrern ab, so hat der verbindende Sicherheitsgedanke
nicht nur die Beherrschung des Fahrzeuges erfasst, sondern auch den positiven
Schutz durch eine optimale Sicherheitskleidung mit eingeschlossen. Dies gilt
insbesondere fiir die Fahrer von StraBensportmaschinen.

Im Praxisheft 3 des ifz geht Wolfgang Stern 1985 auf die Schutzkleidung fiir
motorisierte Zweiradfahrer ein. Und 1994 bringt das ifz im Rahmen seiner
Motorrad-Tipps weitere Informationen tiber Schutzkleidung und Helme. Dies
waren alles wertvolle Hilfen in Broschiirenformat fiir unsere Trainingsteil-
nehmer.
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Abbildung 17 Abbildung 18

Heute findet man in den Zubehdérkatalogen der groBen Héndlerketten fiir Motor-
radzubehor ausreichend Tipps zum Schutz durch entsprechende Kleidung. Auch
die Diskussion, ob Leder oder Textil, ist hinreichend gefiihrt.

3. Die Methode der Moderation und Instruktion

Als ich im Jahr 1978 vom ADAC Schleswig-Holstein, meinem Regional-Club,
zum ersten Ausbildungsseminar nach Kirchheim bei Stuttgart geschickt wurde,
waren meine motorsportlichen Ambitionen auf dem Pkw-Sektor (nationale und
internationale Rallyes) und der Beruf als Fahrlehrer die entscheidenden Kriterien
fiir die Kandidatenauswahl.

Am meisten imponiert hat mir auf diesem Seminar, wie Dr. Hubert Koch mit der
gesamten Gruppe der Instruktorenanwirter das fertige Programm im damals
zumindest in Fahrlehrerkreisen noch weit gehend unbekannten Moderationsstil
erarbeiten lieB.
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Abbildung 19
Dr. Hubert Koch

Damit wurde uns eine Lehrmethode in Verbindung mit der herkémmlichen
Methode der Instruktion nahe gebracht, welche die Teilnehmer und ihre Erfah-
rung vom Beginn des Trainings an bis zum Abschlussresiimee mit einbindet.

Abbildung 20 Abbildung 21
Und gerade diese Methode der eigenen aktiven Mitgestaltung des eintdgigen
Trainingsprogramms, ausgehend von realen Erlebnissen zum Thema Fahren,
Kurvenfahren, Bremsen und Ausweichen wird ausgesprochen dankbar umge-
setzt.
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Immer wieder wird der wertschéitzende, Wissen vermittelnde, aber nicht beleh-
rende pddagogische Stil als Ziel fithrendes und angenehmes Miteinander und
Lernklima in der Gruppe empfunden. Natiirlich gehoért auch die fahrerische Kom-
petenz des Trainers dazu, ohne dass das Vorfahren der Ubungen zur zwingen-
den Nachahmung verfiithren darf. Weniger ist dann oft mehr.

Eine wichtige Erkenntnis und vielerorts bei der Zusammenstellung der Trai-
ningsgruppen organisatorisch noch nicht geldst, ist die angestrebte Homogenitat
der Gruppe. Selbstverstindlich versucht der Trainer mit der Vorstellungsrunde
die Vorerfahrungen der Teilnehmer und die selbst gemachten Erfahrungen in
geschilderten Situationen fiir die Einschitzung der Teilnehmer auszuwerten.
Einen weiteren Uberblick kann er durch die erste fahrerische Ubung, das ,Warm-
up“ oder auch Turnen auf dem Motorrad bekommen. Was trauen sich die Teil-
nehmer zu? Was lassen diese lieber aus?

Hier bietet sich fiir den Trainer eine unverfangliche Méglichkeit, auch bei grof3e-
ren Altersunterschieden zwischen Trainer und Gruppe fahrerische Kompetenz zu
demonstrieren. Und trotzdem gelingt es dem Trainer nicht immer, alle Teil-
nehmer dort abzuholen, wo sie stehen und jedem in der Gruppe das Gefiihl zu
geben, weder unter- noch iiberfordert zu sein.

Bei der Zusammenstellung der Gruppen nach Vorerfahrung und Leistung besteht
Handlungsbedarf. Dies umso mehr, wenn auch Wiederholer im Trainingskurs
sind, die dann unter Umstinden klare Vorstellungen aus dem vorhergehenden
Training mitbringen und sich in ihrer Erwartungshaltung nicht bestétigt sehen.

Das krasseste Beispiel war eine junge Motorradfahrerin, die von ihrem Vater mit
dem Auto (das Motorrad stand auf einem Anhinger) zum Trainingsplatz
gebracht wurde. Hier bestand auch eine klare Erwartungshaltung: Wenn ich
meine Tochter morgens beim Trainer abgebe, hole ich abends eine ,fertige und
sichere” Motorradfahrerin wieder ab.
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4. Ausstrahlung des Motorrad-Trainings auf die Fahraus-
bildung von Fahranfdangern und Prifungskriterien

Bereits 1979 habe ich zusammen mit einigen Kollegen, die nach mir ausgebildet
worden sind, eine Fahrlehrer-Fortbildung {iber unseren Landesverband ange-
boten. Motorrad-Gespannfahren war ebenso Bestandteil wie Roller, Trial oder
Moto-Cross. Und auch die schnellen Runden auf einer Rennstrecke sollten den
Fahrlehrer-Kollegen die fahrerische Weiterentwicklung bieten, um im harten
Wettbewerb durch fachliche Kompetenz zu bestehen.

Nachtriglich betrachtet hat das ADAC-Motorradsicherheitstraining die Initial-
ziindung fir die neuen und auch anspruchsvollen Ausbildungsinhalte der Fahr-
schiiler-Ausbildungsordnung in ihrer jetzigen Form gegeben. Die heutige Aus-
bildung bietet nunmehr fiir den Ausbilder eine weitaus groBere Grundlage, als
dies noch in den siebziger und achtziger Jahren der Fall war.

Als Fahrlehrer und Mitautor habe ich seinerzeit im Ausschuss ,Kraftradaus-
bildung“ der Bundesvereinigung der Fahrlehrerverbdnde e.V. an der Entwick-
lung eines Leitfadens fiir die Kraftradausbildung mitgearbeitet. Damit wurde ein
Stufenlehrplan entworfen, der den Band 5 der Schriftenreihe der Bundesverei-
nigung vom Mai 1976 ,Kraftradausbildung - 10 Stufen zur Fahrzeugbe-
herrschung® erginzte.

) H
Leftfaden | F oo
urdie B e
KRAFTRAD S
AUSBILDUNG
L | E
Abbildung 22 Abbildung 23
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AU CURRICULARER LEITFADEN

AUSBILDUNG

Abbildung 24

Dieser Vorldufer bildete die Grundlage fiir die Schriftenreihe Nr. 10 vom Juni
1988 ,,Curriculum fiir die Kraftradausbildung*

SchlieBlich rundete die 3. iiberarbeitete Auflage vom September 2000, der ,,Cur-
riculare Leitfaden fiir die theoretische und praktische Ausbildung Motorrad“ die
Ausbildungsvorgaben der Fahrlehrer-Verbande ab. Auch das ifz hat im Juni
1990 mit seinem ,Praxisheft Zweiradsicherheit Nr. 5 einen wertvollen Beitrag
zur Motorrad- und Motorrad-Gespannausbildung geleistet.
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Abbildung 25
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Leider gibt es auch heute noch Fahrlehrer, die nicht in der Lage sind, die
anspruchsvollen Grundfahriibungen ihren Schiilern und Schiilerinnen auch vor-
zufahren. Es fehlt einfach die klassenspezifische Verpflichtung zur Fortbildung
mit Praxisteil.

5. Das ganz andere Gefihl - Motorrdader mit Beiwagen
oder als Motorradgespann

Aus dem Angebot des ADAC ragt eines besonders heraus, weil es eigentlich kein
richtiges ,Motorrad-Training*“ ist: das Motorrad-Gespanntraining.

Urspriinglich als zuséatzliche Ladekapazitdt in der Vor- und Nachkriegszeit als
,Mitldufer" angebaut, entstand das ,Motorrad mit Seitenwagen®. Das Motorrad-
gespann, ein volliger Umbau mit Pkw-Bereifung, anderen Radern, Radauf-
héngung und Fahrwerksmodifikation erfordert ein vollig anderes Fahrverhalten.
Und da der Fahrer die asymmetrische Konzeption bei jedem Beschleunigungs-
und Bremsvorgang ebenso berilicksichtigen muss wie das unterschiedliche
Kurvenverhalten bei Rechts- und Linkskurven, aber nirgendwo ein Schulungs-
zwang besteht, ist das Gespannfahren eine spannende Sache.

Wer fihrt nun solch ein Fahrzeug? Der oder die Motorradfahrer, die das Motor-
radfahren wegen der Kinder nicht aufgeben wollen (auch der Hund war schon
ein Grund), oder fiir eine lingere Tour mehr Ladekapazitit zur Verfligung haben
wollen. Oder einfach nur das ganz andere, aber nicht minder faszinierende Fahr-
verhalten als Herausforderung ansehen?

Abbildung 26
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Egal, mit welcher Motivation Gespannfahrer unterwegs sein wollen: Sie haben
nur ganz geringe Ausbildungsméglichkeiten. Zum Teil tiber die Gespannbauer,
die Einweisungskurse anbieten. Und da sich zwei Trainer des ADAC Schleswig-
Holstein mit der Materie auseinandergesetzt haben und selbst Gespanne fahren,
gibt es auch ein Angebot des ADAC im nérdlichen Bereich.

Abbildung 27

Um dem Familien-Gedanken zum Erfolg zu verhelfen, wurde das Motorrad-
Gespann-Camp mit Lagerfeuer und Ubernachtungen auf dem Platz etabliert.
Natiirlich fehlt auch die gemeinsame abschlieBende Gruppenausfahrt nicht,
bevor man wieder in die Heimatorte zuriickfahrt.

Abbildung 28 Abbildung 29

Sicherheits- und Fahrerlehrgidnge auf den Rennstrecken sind auch fiir Gespann-
fahrer offen und werden gerne angenommen.
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Abbildung 30

6. Variante zur Akgquisition von Trainingsteilnehmern
(Initiative der Kreisverwaltung Schleswig-Flensburg)

Seit 1993 fiihrt die StraBenverkehrsbehérde des Kreises Schleswig-Flensburg
zusammen mit der Polizeiinspektion Schleswig, dem Fahrlehrerverband, dem
ADAC und der Kreisverkehrswacht unter dem Motto ,fair und fit“ auf dem
Geldnde der Kaserne ,,Auf der Freiheit" in Schleswig und seit April 2004 auf dem
Flugplatz in Eggebek ein Motorrad-Sicherheitstraining durch.

Da weder MaBnahmetridger ADAC noch die Landesverkehrswacht in den Kreis-
veranstaltungen eine Konkurrenz sehen, stellen beide Organisationen das Know-
how und die Trainer und sichern damit den DVR- und ADAC-Standard.

Die Qualitat des Trainings hat sich herumgesprochen, so dass die Anzahl der
Teilnehmerinnen und Teilnehmer von Jahr zu Jahr gestiegen ist. Betrug sie im
Jahr 1993 gerade einmal 48 Personen, so konnten in diesem Jahr 485 Biker und
6 Beifahrer/innen zum Training begriiBt werden (siehe Teilnehmerentwicklung).

219



R e
i e

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Abbildung 31

Fiir die beispielhafte Verkehrssicherheitsarbeit ist der Kreis Schleswig-Flensburg
in den Jahren 1993, 1995, 1996, 1997 und 1999 vom Landesministerium fiir
Wirtschaft und Verkehr als Sieger ausgezeichnet worden. Eine Auszeichnung,
die auf die gemeinsame, partnerschaftliche Verkehrssicherheitsarbeit zurtick zu
fiihren ist.

Da die Preise jeweils mit einem namhaften Betrag dotiert waren, konnte der Kreis
diese Gelder fiir ein Sponsoring der Teilnehmergebiihren einsetzen und somit
auch Motorradfahrer erreichen, die ein giinstiges Angebot suchen.

Diese Arbeit fiihrte auch zur persénlichen Auszeichnung von Herrn Wilfried
Caspers, Polizeiinspektion Schleswig, sowie von Herrn Volkert Eisele, StraBen-
verkehrshehorde Kreis Schleswig-Flensburg, mit dem Deutschen Verkehrssicher-
heitspreis in Bronze der Deutschen Verkehrswacht und der Bjorn Steiger Stif-
tung.
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1993 93 3 4,787
1994 102 2 5.418
1995 127 3 5.917
1996 96 1 6.425
1997 93 2 7.116
1998 92 2 7.887
1999 105 66 30 3 8.649
2000 112 62 38 4 9.327
2001 108 55 39 4 10.105
2002 77 46 29 2 10.751
2003 142 89 46 1 11.032
2004 35 20 9 0 **)

*} Uber die Anzahl der Leicht- und Schwerverletzten liegen fir die Jahre 1993 bis 1998 keine Daten vor,
**) Aktuelle Zulassungszahlen Jannuar 2005,

Abbildung 32

Fazit: Nur durch das Engagement des zustindigen Verkehrsamtsleiters Volkert
Eisele ({ibrigens kein Motorradfahrer!) ist eine derartige Aktion méglich gewor-
den.

7. Personliches Fazit

Zum Abschluss der Betrachtungen bleibt als personliches Fazit:

Die Tatigkeit als Mot-SHT-Trainer hat mir iiber alle Jahre immer sehr viel Spa
gemacht. Die durchweg positiven Riickmeldungen der Teilnehmer haben mir
immer gut getan und den anstrengenden Tag mit innerer Zufriedenheit auf dem
eigenen Motorrad auf der Heimfahrt vom Training ausklingen lassen.

Meine beruflichen Qualifikationen sind dabei iiber Aus- und Fortbildungen stets
gefordert worden. Deshalb mochte ich mich an dieser Stelle vor allem fiir die
gute Zusammenarbeit und das Umfeld bei Hubert Ruhdorfer von der ADAC-Zen-
trale und dem Verkehrsleiter des ADAC Schleswig-Holstein, Hans-Giinter Otzen,
bedanken.
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Kurzfassung

Qualifizierungsnachweise werden allgemein genutzt, um festzustellen oder zu
bestitigen, dass etwas korrekt durchgefiihrt worden ist. In Ausbildung und Trai-
ning werden sie gebraucht, um zu bestétigen, dass jemand oder etwas einen Test
bestanden oder eine bestimmte Leistungsstufe erreicht hat. Eine Abschluss-
bescheinigung zum Beispiel wird oft genutzt, um zu zeigen, dass eine Person von
einer iibergeordneten Organisation, die als zuverléssig anerkannt wird, ausgebil-
det worden ist. Ein Qualifikationsnachweis kann somit auch als Qualitdtskon-
trolle/Qualitétssicherung angesehen werden.

Eine Qualifizierung kann auch als Nachweis benutzt werden, um den Inhaber
dieses Nachweises zu autorisieren, bestimmte Dienste auszufiihren. Allgemein
gesagt dient sie somit dem Zweck der Einfithrung und Aufrechterhaltung von
Standards. In mancher Hinsicht also schaffen Qualifizierungsnachweise ein Mo-
nopol, das weitere potenzielle Anbieter dieser Dienstleistung ausschlieBen kann
und in dieser Hinsicht ein Mechanismus zur Kontrolle von Inhalten und Zielen
ist. Allgemein giiltige und anerkannte Qualifikationen genieBen das Vertrauen
der Offentlichkeit, da der Verbraucher denkt, dass sie gute Vorbereitung und eine
gewisse Professionalitdt garantieren konnen.

Ein Vorteil dieser allgemein anerkannten Qualifizierungen und Zertifikate ist
deren Austauschbarkeit, die auf die vermutete Einheitlichkeit und Ubereinstim-
mung von Inhalten und Zielen zuriickzufiihren ist. Hier ist Schutz [oder eine
Kontrollinstanz] wichtig, der [die] garantiert, dass der Inhalt einer Qualifizierung
allgemein giiltig ist und nicht personlich und individuell ausgelegt wird.

Qualifizierungsnachweise sind innerhalb eines bestimmten kontextuellen
Bereichs gebunden, und auch der Dienstleistungsempfianger bringt bestimmte
Erwartungen und Vertrauen in diese Leistung mit. Es ist somit wichtig fiir eine
Stelle, die Qualifizierungen anbietet, genau festzulegen, was zertifiziert wird, so
dass sich die Offentlichkeit iiber Inhalt und Qualitit informieren kann und diese
Qualitit somit iberprifbar wird. Sowohl der Verbraucher als auch gut qualifi-
ziertes Schulungspersonal muss vor Inkompetenz und vor moglichem Wettbe-
werb mit unqualifizierten Anbietern geschiitzt werden.
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Die vorliegende Untersuchung bietet Einblicke in MSF- Qualifizierungsabliufe,
indem sie die Geschichte der Schulungspraxis beschreibt, Einblicke in ausge-
wéhlte sicherheitsorientierte Organisationen und deren Qualifizierungspraxis
gewihrt und die MSF Schulungs- und ZertifizierungsmaBnahmen fiir Fahrer-
trainer und deren Moderatoren vorstellt.

Das Ausbildungs- und Trainingsprogramm der MSF (MSF RETS) bietet Struktur
und Aufbau eines kompletten Trainingsablaufs fiir verschiedene Fahrergruppen
fiir Einsteiger und bereits erfahrene Fahrer. Das MSF Trainingsprogramm erfor-
dert eine hohe Qualitit der Lehrer — Schiiler - Interaktion und stellt die Ent-
wicklung von Wissen, Fihigkeiten, Einstellungen, Gewohnheiten und Wertig-
keiten in den Vordergrund. Die Wirksamkeit und Leistungsfihigkeit dieses Fah-
rerprogramms hingt weitgehend von der Professionalitit der offiziell geschul-
ten Fahrertrainer und Moderatoren ab.
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Abstract

Certification is generally used to state or confirm that something is correct. From
the education and training perspective, it is used to declare that somebody or
something has passed a test or achieved a certain standard. A certificate of com-
pletion, for instance, is often used to verify that a person is endorsed by an over-
arching organization that has been acknowledged as a recognizable and verifia-
ble source of knowledge. A certificate may be considered a safeguard of quality.

A certificate may be used as a process of legal sanction, authorizing the holder
of a credential to perform specific services. Generally it serves the purpose of
establishing and maintaining standards for the preparation of employment. In
some ways though, certification creates a monopoly that could exclude poten-
tial stellar performers, and in that regard can be a self-serving mechanism for
control of processes and procedures. But overall certification has earned the con-
fidence of the public, as it is believed to ensure preparation and status of a pro-
fessionally qualified individual.

An advantage of general certification is reciprocity. This is because there is an
assumed level of consistency of process and results. Safeguards are necessary to
ensure that the integrity of certification remains intact and does not lead to a
forum for personal agendas. While certification is somewhat contextual within
a given field, the recipient of services must have a level of understanding and
trust. It is necessary for a certifying agency to clearly articulate what its certifi-
cation means so the public can ascertain the degree of quality to be expected.
The public must be protected from incompetence, and so too, a professional
membership made up of certified individuals must be protected from competiti-
on from the unqualified.

This paper provides a background for certification by looking at the history of
certification practices, provides a snapshot of certification procedures of select
safety-related organizations, and outlines the Motorcycle Safety Foundation’s
certification and recertification processes for its RiderCoaches and RiderCoach
Trainers.
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The Motorcycle Safety Foundation’s Rider Education and Training SystemSM
(MSF RETS) provides the structure and processes of a complete training system
designed to provide entry-level as well as lifelong learning experiences for pros-
pective and current motorcyclists. The MSF RETS requires a quality of teacher/
learner interaction that will ensure the development of learner knowledge, skills,
attitude, habits and values.

The efficacy and effectiveness of the Motorcycle Safety Foundation education

programs, to a large extent, depends on the professional effectiveness of certi-
fied RiderCoaches and RiderCoach Trainers.
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Résumé

Les justificatifs de qualification sont généralement utilisés pour constater ou
confirmer que quelque chose a été correctement effectué. Pendant la formation
théorique et pratique, on en a besoin pour confirmer que quelqu'un ou quelque
chose a réussi un test ou atteint un niveau de performance déterminé. Un
certificat final est par exemple souvent utilisé pour montrer qu'une personne a
été formée par une organisation supérieure, qui est reconnue comme digne de
confiance. Un justificatif de qualification peut donc également étre considéré
comme un controle de la qualité / une assurance de la qualité.

Une qualification peut également étre utilisée comme justificatif pour autoriser
le titulaire de ce justificatif a proposer certains services. D'une maniére générale,
elle sert ainsi I'objectif de la mise en ceuvre et du maintien de standards. Donc,
d’un certain point de vue, les justificatifs de qualification créent un monopole
qui peut exclure d’autre offrants potentiels de cette prestation de service et sont,
de ce point de vue, un mécanisme de controle de contenus et d’objectifs. Des
qualifications généralement valables et reconnues bénéficient de la confiance du
grand public, étant donné que le consommateur pense qu’elles peuvent garan-
tir une bonne préparation et un certain professionnalisme.

Un avantage de ces qualifications et certificats généralement reconnus est la
possibilité de les intervertir, qui est due a leur uniformité et a la coincidence sup-
posées des contenus et des objectifs. Ici c’est la protection [ou une instance de
contrdle], qui garantit que le contenu d’'une qualification est généralement vala-
ble et non interprété de maniere personnelle et individuelle, qui est importante.

Les justificatifs de qualification correspondent a un engagement au sein d'un
domaine contextuel déterminé et le bénéficiaire de la prestation de service
apporte également une attente et une confiance déterminées dans cette presta-
tion. Il est donc important pour un organisme qui propose des qualifications de
déterminer avec précision ce qui est certifi¢, de maniere a ce que le grand public
puisse s’informer sur le contenu et la qualité et a ce que cette qualité soit donc
vérifiable.

Le consommateur, de méme que du personnel de formation bien qualifié,

doivent étre protégés contre I'incompétence ainsi que contre la concurrence pos-
sible d’offrants non qualifiés.
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Cette enquéte offre des apercus de déroulements de qualification de MSF en
décrivant I'historique de la pratique de formation, en donnant des apercus d’or-
ganisations sélectionnées orientées sur la sécurité et en présentant les mesures
de formation et de certification de MSF pour les formateurs de conducteurs et
de leurs modérateurs.

Le programme de formation théorique et pratique de MSF (MSF RETS) propose
la structure et 'organisation du déroulement complet d’'un stage pour différents
groupes de conducteurs, pour les débutants comme pour les conducteurs expéri-
mentés. Le programme de formation de MSF nécessite une grande qualité de I'in-
teraction enseignant/éleve et met en premiére ligne 1’évolution des connais-
sances, des capacités, des points de vue, des habitudes et des valeurs. L'effica-
cité et la performance de ce programme destiné aux conducteurs dépend pour la
plus grande partie du professionnalisme des formateurs de conducteurs et des
modérateurs ayant bénéficié d'une formation officielle.
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Certification processes for motorcycle safety
training professionals
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Introduction

The purpose of this paper is to provide a framework for certification processes
as it relates to motorcycle safety training specialists generally, and to provide
the policies and procedures of the Motorcycle Safety Foundation’s certification
and recertification processes for its RiderCoaches and RiderCoach Trainers spe-
cifically. The paper is divided into three parts. Part 1 notes the development of
educational processes in the United States, both for public schooling and for
vocational training. It traces the roots of teacher certification that has become
an acceptable acknowledgement of competencies and provides a credential that
verifies expertise in a given discipline. Part 2 presents the findings of a limited
survey of select organizations that certify personnel to conduct training. It pro-
vides a comparison of products and processes for initial certification training as
well as ongoing processes for maintaining standards and vitality. Part 3 provi-
des the fundamental structure of the Motorcycle Safety Foundation’s RiderCoach
Trainer Certification System, which is designed to provide initial certification
and professional development opportunities for certified RiderCoaches and
RiderCoach Trainers who conduct RiderCourseSM training related to the MSF
Rider Education and Training System. MSF’s certification system may serve as
a template for the development of certification processes for motorcycle safety
education and training specialists.

Part 1 - The development of teacher certification processes

Formalized teacher certification in the United States is a rather recent pheno-
menon. It was borne out of the need to ensure a community of civilized and
culturally adept citizens. While European history demonstrates a dichotomy of
structure that divides education into bourgeois requirements and aristocratic
offerings, the United States education systems sprung from religious training
needs and transformed into its current educational processes for mass develop-
ment with equal opportunity and diversity. Meyer in Morris (1963, p. 17)
provide a history of education in the United States and notes: “You will find,
after a little bookwork and meditation, that, strictly speaking, our Republic is
not graced - as are some other lands - by a national system of education.” In
the United States, schools are connected like rungs on a ladder from elementary
to higher education and the opportunity is open to anyone. American educatio-
nal developments mirrored Renaissance-type energy. There were simultaneous
developments from several viewpoints.
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The primary issue is that development and expansion were couched in localized
control, which eventually became a modern cohesive landscape as the speed and
quality of media and communication processes expanded.

Religious training was the primary reason for education in the United States. In
1647 Massachusetts passed the “Old Deluder Law,” a puritanical anti-Satan
effort that set the stage for what was to become the American state school
system. Teachers were chosen and paid most often by parents in an unorganized
system of opinion by local inhabitants. “The only specific restriction imposed by
the state in the employment of teachers during the colonial period was a ‘secu-
rity clearance’ on religious and political loyalty” (Kinney, 1964, p. 39). The
premise that government can require parents to school their young became an
acceptable practice. This was not true for all the ea