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CHAPTER 1

INTRODUCTION

Wien choosing to ride a notorcycle, individuals place
thensel ves at greater potential risk than when traveling in
other nodes of transportation. This increased risk has
historically resulted in a greater death and injury rate for
notorcyclists than for other types of nmotor vehicles. In
dealing with this problem public policy decisions have
generally taken the form of either wvehicle equipmrent
requirenents or education. This research shall examne the

effectiveness of the education alternati ve.

Satenent @ The Probl em

Mot or cycl es typical ly have hi gh perfornance capabilities,
including very rapid acceleration and high top speeds. In
emer gency braki ng, notorcycles can be | ess stable than cars
and notorcycles have less conspicuity in traffic. Further,
when notorcyclists crash, they lack the protection of an

encl osed vehicle. These factors are obvious contributors to



the 3,036 notorcycle operator deaths nationw de in 1989.

(I nsurance Institute For H ghway Safety, 1990)

To put this national problem in perspective, the nunber
of deaths in 1989 per 100,000 registered notorcycles was
sixty-eight conpared with twenty deaths per 100,000 for
regi stered passenger cars. Per vehicle mles traveled, the
nunber of deaths on notorcycles was approxinmately ei ghteen
times that for cars. (Insurance Institute For H ghway
Safety, 1991) Mtorcycle traffic accident statistics for

Texas refl ect these samne di sproportionate rel ati onshi ps.

Texas Mbtorcycle Traffic Accidents

In Texas in 1989, approxinmately 6% (719, 204) of Texas
notor vehicle operators had a notorcycle endorsenent for
their driver license. During the sane year, notorcycles
represented 1.4% (187,687) of the total notor vehicles
registered with the Texas Mtor Vehicle Dvision. (Texas

Departnent of Public Safety, 1989, p. 30)

Wile licensed Texas notorcyclists represent only a
mnimal percentage of resident drivers and total Texas
registered notor vehicles, 7.2% of the 1989 traffic
fatalities wer e per sons riding notorcycles. This

di sproportionate nunber caused the 1989 notorcycli st



fatality rate to be 12.9 per 10,000 regi stered notorcycl es
conpared with 26 notor vehicle fatalities per 10,000
registered notor vehicles other than notorcycles. (Texas
Departnment of Public Safety, 1989, p. 2) Examnation of the
factors contributing to notorcycle traffic accident

disparity reveal s very diverse characteristics.

Characteristics 9t Mtorcycl e Accidents

Mtorcycle traffic accidents are the result of a
conbi nation of factors. These include, but are not limted
to, a lack of appropriate know edge and skills on the part
of motorcyclists and |imted notorcycle conspicuity.
Consunption of alcohol also contributes to crashes. (US
Departnent of Transportation, 1985-1986) Examning the
physical factors of accidents further illustrates the

di versity of the problem

In Texas, in 1989, 55% of notorcycle crashes involved
another vehicle while 40% involved colliding with the
roadway or sone other fixed object. At least 2% of the
crashes involved a collision with a person or aninmal. The
remai nder (3% collided with a railroad train or parked
vehicle. Mre than 48% of the nmotorcycle traffic accidents
occurred on city streets. The majority (61% occurred

during daylight on dry road surfaces (93% and during cl ear



weat her (96%. (Texas Departrment of Public Safety, 1989)
Wile mnor yearly fluctuations in the nunber of traffic
fatalities occur, they remain a serious problem This has
resulted in a predomnant role for rider education prograns

as an enphasis on safety. {Rothe and Cooper, 1987, p. 15)

Motorcycle Education Eval uati on Studi es

A disproportionate crash rate for notorcyclists has been
the inpetus for notorcycle training prograns designed to
reduce the Ilikelihood of notorcycle traffic accidents.
Rothe and Cooper observed that the najority of notorcycle
training eval uati ons were designed to judge effectiveness in
reducing notorcycle traffic accident or violation rates.
Met hods of data collection have typically included survey
guestionnaires or accident statistics. Accident statistics

have been derived fromself-reporting or official reports.

Ef f ecti veness Eval uati on

Met hods of effectiveness evaluation normally follow a
retrospective, post hoc research design conparing graduates
of training prograns with untrained notorcyclists. This
occurs due to the difficulty of conducting a | ongitudinal

study using random group assi gnnents before comrencenent of



a driver education course. A naor weakness of this
evaluation design is a lack of control for self-selection
bias and pretraining differences between groups. However,
"A wel | designed retrospective post hoc research design can

produce rel evant data." (Rothe and Cooper, 1987, p. 27-28)

Appl i ed Research H enents

The intervention process evaluated by this study is the
Texas Departrment of Public Safety notorcycle operator
training program Mtorcycle operator training prograns are
specific applications of driver education. They are
admnistered wth the assunption that inprovenent in
know edge, skills and attitudes will reduce the Iikelihood
of crash invol venent through i nproved performance in traffic
situations. The Departnment of Public Safety program
attenpts to acconplish these goal s through use of a training
curricul um(Mtorcycl e RiderCourse:Riding and Street Skills)
created and nmaintai ned by the Mtorcycle Safety Foundati on.
During the target year of this study (1988) nore than 1, 700
students conpleted the Mtorcycle RiderCourse:Riding and

Street Skills programin Texas. (Burdette, 1992)

Thi s study conpares the crash rate experience (January 1,
1989 t hrough Decenber 31, 1991) of notorcyclists licensed in

Texas in 1988. The experinmental group consisted of |icensed



notorcyclists at least eighteen years old who conpleted
notorcycle operator training in one of five netropolitan
areas in Texas in 1988. The control group consisted of
licensed nmotorcyclists who never conpleted notorcycle
operator training in Texas. The control group was conpri sed
of an equal nunber of randomy selected |icensed notor-
cyclists frequency matched by age, sex and place of
residence. The five netropolitan areas designated by this
study (Austin, Dallas-Fort Wrth, B Paso, Houston and San
Ant oni 0) accounted for nore than seventy-five percent of all
civilian nmotorcycle operator training program participants

during 1988 in Texas. (Palma, 1991)

This experinmental design essentially replicates an
earlier study of the Texas Departnent of Public Safety
not orcycl e operator training program conducted by Doctor
Linda Lloyd in 1989. The notorcycle operator training
program at that time consisted of the 1984 edition of the
Mtorcycle Safety Foundation Mtorcycle R der Course.
Doctor Lloyd' s inquiry found an increase in crash rate for
the group receiving training as conpared to an untrained

control group. (LlIoyd, 1989)

This research study utilizes a program evaluation
net hodol ogy design to determne if the 1988 notorcycle

operator program was instrunental in producing better



notorcycl e riders. The dependent vari abl e neasures notor -

cycle crashes for trained participants as conpared to a
control group. The independent variable of training
includes an enhanced edition of the Mtorcycle Safety
Foundat i on Mot or cycl e R der Cour se (Mot orcycl e
RidercCourse:Riding and Street Skills). This study is to
determine if changes to the training programas adm ni stered
in the Lloyd study will provide a different experimental
outcome. As an effort to control for confounding factors, a
questionnaire was nailed to a frequency natched random
sanple of the trained and untrained groups. This
questionnaire inquired concerning years of notorcycle
operation and notorcycle mles driven. It also inquired as

to the type of roadways driven upon.
Resear ch Questi on

The research question asks if the Texas Departnent of
Public Safety notorcycle operator training program produces
saf er notorcycle operators. The follow ng anal ysi s

sumari zes the findings of this study.
Research Analysis

The experinental and control groups each consisted of 349

nenbers frequency natched by age, sex and residence



| ocation. A questionnaire was also used to determne the
notorcycle riding experience, the nunber of mles travel ed
in 1991 and the type roads travel ed by a random sanpl e (100)
of each group. Due to an extrenely |ow response rate,
statistical significance tests were not enployed to conpare

the trained and untrained respondents.

The crash records of the trained group were conpared to
those of the untrained group for an identical three year
period. Analysis indicates that the trained notorcyclists
had a notorcycle crash rate 5.38 tines higher than the
untrained notorcyclists. This resulted in the hypothesis
that trained notorcyclists would have a |ower crash rate

t han untrai ned notorcyclists being rejected.

Limtations in this study on tine and resources precl uded
full investigation of all potential confounding variables.
As variables which were not controlled nay inpact the
effectiveness of notorcycle operator training, the research
performed in this study is not conclusive. This project
also fails to fully address program nodifications whi ch may
be required. It is suggested that a future study attenpt to
control for all known confounding variables. Program
nodifications nay evolve from the results of nore

conpr ehensi ve resear ch.



Summary

This research project is organized into six chapters.
Chapter One contains the introduction and statenents of the
probl emand the research question. Chapter Two presents the
results  of the literature search concerning the
effectiveness of notorcycle operator training. The najor
topics of Chapter Three include legislative and |egal
foundations as well as a historical perspective of
notorcycle training prograns. Chapter Four contains a
discussion of the research nethodology used in the
conpi lation of this report and the hypot hesis. Chapter Five
provides analysis of the nmotorcycle crash rates for the
trained and untrained group to test the hypothesis. Chapter
Six comrents upon the findings of the study, acknow edges

factors not neasured and offers conclusions concerning the

dat a.



CHAPTER 2

LITERATURE REVIEW

The following literature review illustrates the
difficulty in determining program effectiveness for
not orcycl e operator training. Studies designed to eval uate
the ef fectiveness of driver education in reducing the nunber
of accidents experienced by participants have various
nmet hodol ogi cal problens. Deficiencies include alleged
denonstrati ons of pr ogr am ef f ecti veness wi t hout
docunentation of inplenmentation, content and |earning
activities. (Shinar, 1978) The research often fails to
control for self-selection factors such as personality,
gender, soci oeconom ¢ status and education. Controlling for
exposure is also considered crucial in driver education

eval uati on. (McGuire and Kersh, 1969)

The National H ghway Traffic Safety Admnistration Driver
Education Evaluation Program Study (1975) observed that
elimnation of selection bias requires random preassignment
of newdrivers to control and experinental groups. However,

random assi gnment of newdrivers is often precluded. Driver

10



education may be a legal requirement of licensing. In
addi ti on, insurance conpanies nay offer premum reductions
for driver education graduates. Wen a fully controlled
experinental design is not possible, a retrospective study
can be considered. The experinental and control groups
should be matched by key self-selection factors. The
research shoul d al so utilize appropriate anal ysi s techni ques

in order to detect programdefects. (Jonah, et al., 1982)

The purpose of this literature review is to report
previous research that has examned notorcycle operator
training ef fectiveness. The ef f ecti veness criteria,
vari abl es and outcones of previous studies will be reported

as the first step toward answering the research questi on.

Mot or cycl e Qperat or Trai ni ng Ef fecti veness

Two basi c assunptions underlie driver education prograns.
First, that current know edge, skills and attitudes are
i nadequate or incorrect and their inproverment wll reduce
the Ilikelihood of a crash. (Shaoul, 1975) Secondly,
trained or experienced persons wll perform better in nost
traffic situations than untrained people. (US. Departnent
of Transportation, 1975) This assunes that accidents are

nore likely to be experienced by drivers who exhi bit unsafe

11



driving behavior. It also assunes driver education wll
I nprove subsequent driver behavior and reduce traffic

acci dents. (Rothe and Cooper, 1987, p. 16)

Driver training programdevel opers believe the essential
feature of the driving task to be interaction between
perceptual notor skills and decision naking strategies.
Thi s suggests the need to educate newdrivers about deci sion
making in addition to developing their perceptual notor
skills. (Naatanen and sSummala, 1976) Mtorcycle operator
training prograns are a specific application of driver
education prograns. Further, a National Hghway Traffic
Safety Admnistration (NHTSA) study indicates that
notorcycle rider education can be effective in rapidly
increasing the skill level and reducing the risk |evel of
begi nning notorcyclists. (US Departnent of Transportation,

1990, p. 12)

Essential Trai ni ng H enents

This training is characterized as effective only if
riders are notivated to devel op both basic and street riding
skills. (US Departnent of Transportation, 1992, p. 1-2)
In addition, NHISA advocates that the |earning process be
controlled to ensure that beginning riders gain experience

ina lowrisk environment before full riding privileges are

12



granted. Finally, experienced riders nust naintain an
acceptable level of safety know edge and skill throughout
their riding career in order to naintain effectiveness.

(U S Departnent of Transportation, 1990, p. 2)

In addition, to ensure long term viability, notorcycle
operator training prograns nust be practical to admnister
without sacrificing the goal of crash reduction. They nust
also be acceptable to the notorcycle community. |If
not orcycl e operators fail to participate in a program it is
rendered useless. Training effectiveness is also tenpered
by inability to di scri mnate between adequat e and i nadequat e
| evel s of skill and know edge required for notorcyclists to

ride safely. (US Departrent of Transportation, 1990,

p. 3)

Review of the evaluation literature to date shows that
m ni mal substantive concl usion can be drawn concerning the
hypot hesi zed effectiveness of notorcycle rider training in
reduci ng notorcycle accidents. The followi ng cited studies

will illustrate this fact in nore depth.

Table 21 summarizes the results and nethods of ten key
studies perforned since 1975. The pattern of results is
mxed. S x of the studies found no difference in accident

rates between those with training and those w thout. Even

13
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nore discouraging, three studies suggest that training
increases the likelihood of an accident. ly one study

observed accident rates falling with training.
Resear ch supporting The Neutrality of Training

A five year study of notorcycle operator training
ef fecti veness was conducted in 1980 by the New York State
Departnent of Mtor Wehicles. In this study, all new
notorcycle operator license applicants were randonmy
assigned to a three hour training course, a skills test, a
twenty hour training course or a control group. The traffic
accident experience for each group was evaluated for the
following five year period. No significant differences in
notorcycle crash rates were found between the trained
groups, the new licensing test group or the control group.

(U S Departnent of Transportation, 1987)

In Illinois, Mortinmer (1984) found that notorcycle
oper at or training program graduates do not have
significantly different <crash rates. Mrtiner's study
controlled for age, years |licensed, gender, distance
travel ed, education and riding after drinking. A notorcycle
operator trained group for the period of 1977 through 1979
was conpared to a control group conposed of persons

contacted at notorcycle dealer retail outlets. Each person

16



in the groups was asked to conplete a survey questionnaire
to determne notorcycle crash rates and their age, gender
and other control factors. This study found that the
trained notorcyclists did not have a |lower self-reported
crash rate per mle traveled than the conparison group.
(Mortimer, 1984) Mortiner (1988) repeated the study with a
| arger control group. [Illinois notorcycle operator training
graduates between 1980 and 1983 were wused as the
experimental group. Again, notorcycle operator training
graduates failed to have |lower crash rates than untrained

notorcyclists. (Mrtiner, 1988)

In a Canadian study, Jonah, et al., (1982) used self-
reported data as well as official accident reports for data
sources. A trained group conprised of persons taking the
Canada Safety Council Mtorcycle Training Program was
conpared with registered notorcyclists randomy selected
froma notorcycle operator file. Self-reported crash data
as well as denographic and riding characteristics for both
groups was obtained through tel ephone interviews. It was
found that the trained group was nore likely to be fenale,
ol der, better educated and have higher inconme. The trained
group was also nore likely to be nmarried, have their own
notorcycle, be licensed for a shorter period of tinme and

have travel ed | ess distance on their nmotorcycle. The

17



untrained group was nore likely to have reported drinking
alcohol and riding a notorcycle. The study found that
trained notorcyclists had crash rates that were no different
than untrained notorcyclists when age, years |icensed,
gender, distance travel ed, education and al cohol consunption

were controlled. (Jonah, et al., 1982)

A study conducted by the | nsurance Corporation of British
Colunbia (1987) evaluated the relationships between
notorcycle operator characteristics, attitudes and crash
rates. The traffic accident data source for this study came
from the driving records of insured notorcyclists.
Tel ephone interviews were used to determne that only 47% of
the respondents had received fornmal training. There were no
significant differences between the trained and untrained
groups in crash rates. A so, notorcycle traffic violation
conviction rates, other-vehicle crash rates and other-
vehi cl e traffic viol ation convi ction rates wer e

substantially the sane. (Rothe and Freenman, 1987)

In 1987, the Chio Departnent of H ghway Safety instituted
the office of the Chio Mtorcyclist Enrichnent Program
(MP). This office admnisters a statutory requirenent
that all 16 and 17 year olds receive training to be eligible
for a driver license notorcycle endorsenent. The Chio

program al so provides training to beginning riders over 18

18



years of age, experienced riders and notorcycle operator
training instructors. Chio statute further requires that
the Enrichnent Program be eval uated periodically. Kiger, et
al., (1991) initially assessed the training using program
evaluation nethodology to conpare the 1989 and 1990
notorcycl e crash rates of OVEP students to a control group
of untrained notorcycle riders. The experimental and
control groups were natched on age, gender, county of
residence, notorcycle riding background and size of
notorcycle owned by riders. Sources of data included
driving, notorcycle crash, denographic and OVEP student
files. Kiger's study found that 1989 and 1990 notorcycle
crash rate conparison for 16 and 17 year olds could not be
nmade between OMEP trained and untrained notorcyclists. A
| ar ge enough sanpl e of |icensees and crashes was not avail -

able. The study found that the crash involvenent of the
OMEP students over 18 years of age was not statistically
different from the untrained notorcyclists for 1989 and

1990. (Kiger, et al., 1991)

Resear ch Supporting the Ineffectiveness of Training

The following research wused accident reports when
observing that the training of notorcyclists appeared to
I ncrease crash rates. 1n 1977 in England, Raynond conpared

trained notorcyclists wth a conparison group while

19



controlling for mles traveled. Raynond found a greater
nunber of notorcycle traffic accidents occurring per mle
for the trained group. This study attributed the greater
crash rate to an increase in confidence gained from the

training. (Raynond, 1977)

In California, Krause and Franti (1975) identified
trained notorcyclists involved in traffic accidents who
sustained nedically treated injuries. This data was
conpared with crash experience for a random sanpl e of owners
of registered notorcycles. Their research found that the
trained notorcyclists were overrepresented when conpared
wth injury crash rates for the untrained group. (Krause

and Franti, 1975)

Research Replicati on

This applied research study will essentially replicate a
doctoral dissertation authored by Doctor Linda Lloyd in
1989. Doctor Lloyd conducted research concerning the Texas
Departnent of Public Safety Mdtorcycle R der Course using a
hi storical cohort design. The study conpared the crash rate

experience of notorcyclists licensed i n Texas in 1985.

The experimental group consisted of those |Iicensed

not orcycl i sts who conpleted the Mditorcycle R der Course in

20



one of five netropolitan areas in Texas in 1985 (504
students). The control group consisted of 504 randomy
selected |icensed notorcyclists who had never conpl eted the
Motorcycle R der Course. The groups were frequency natched
by place of residence, age and sex. The five netropolitan
areas selected (Austin, Dallas-Fort Worth, B Paso, Houston
and San Antoni o) accounted for nore than 75% of 1985 Texas

Mot or cycl e R der Course program partici pants.

The crash experience of each cohort group during the
period of 1985-1988 was conpared by utilizing Texas
Departnment of Public Safety official traffic accident
reports. Al cohort nenbers were followed until an endpoi nt
(crash, death, or end of study period). For those with nore
than one crash, the endpoint for analysis was the first
crash. To estimate the total riding experience and risk
exposure for the two groups, a random sanple of 100
not orcyclists was sel ected fromeach group and requested to
respond to a questionnaire. The incident rate analysis
included the nunber of crashes in the nunmerator and the

per son-days at risk in the denom nator.

To test the null hypothesis that notorcycle operator
training is unrelated to the occurrence of a crash, the
accident experience of the trained and untrained groups

was conpared. Further, the crash rates of the groups

21



stratified for age, sex and l|location were examned. Lloyds
study found that trained notorcyclists had 2.4 tines the
rate of nmotorcycle crashes as conpared to untrained

motorcyclists. (Lloyd, 1989)

Research Supporting The Effectiveness O Training

Only one study was found in the literature which
concludes that notorcycle training reduces notorcycle
traffic accidents. In British Colunbia, MDavid, et al.,
(1989) drew relatively small sanple sizes (139 each) for a
trained and untrained group. These males (only) were
frequency matched by age, gender, residence |ocation and
nmotorcycle |icense endorsement. The driving records of the
two groups were evaluated over a five year period. MDavid
found that trained riders tend to have fewer accidents of
all kinds (all rmotor vehicle accidents conbined). The
trained group also had fewer motorcycle accidents and |ess
severe nmotorcycle accidents. MDavid states, "Although
these differences are not large in a statistical sense, they
suggest that when care is taken to carefully match trained
and untrained riders, training is associated wth a
reduction in accidents." MDavid also points out that self-
selection bias toward training may influence notorcycle
operator effectiveness studies in other ways. Persons who

elect to participate in training due to being nore safety
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conscious rmay also be nore inclined to report mnor traffic
accidents. This could figure disproportionately in official

accident statistics. (McDavid, et al., 1989, pp. 61-72)

Summary

This literature review examnes the hypothesis that
notorcycl e operator training is effective in significantly
reduci ng the incidence of notorcycle crashes for trained
notorcycle riders as conpared to untrained riders. No
substantial body of scientific know edge exists at this tine
to prove the veracity of this hypothesis. In spite of this
fact, the Texas Legislature has | aws which have resulted in
Texas Departnent of Public Safety providing notorcycle
operator training. This is done with the assunption that
trained notorcyclists will be better able to anticipate
probl ens, |learn appropriate notorcycle handling skills and
appreciate the necessity for safe riding. (Palma, 1991) The
| egal foundations for this issue in Texas and a historica
perspective on the developrment of notorcycle operator

training nationw de are contained in the foll owi ng chapter.
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CHAPTER 3

RESEARCH SETTING

Research conducted by Lloyd indicated that notorcycle
operator training as provided by the Texas Departnent of
Public Safety failed to be effective in reduci ng notorcycl e
crash rates. (Lloyd, 1989) Since the Lloyd study, the
notorcycle operator training curriculum used by the
Departnment of Public Safety has been nodified to include
substantial enhancenents. (Burdette, 1992) The central
issue of this study will be to determne if the curricul um
enhancenents inproved the effectiveness criteria (crash

rates) for program graduates as conpared to an untrained

gr oup.

Legi sl ati ve And Legal Foundations

House Bill 306 of the 68th Texas l|egislature (1983),
Regul ar Session, created the Mtorcycle (perator Training
and Safety Program Under this authority, Article 6701c-4,
Vernon Avil Statutes, allowed the Governor of Texas to

desi gnate the Texas Department of Public Safety (DPS) as the
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agency responsible for admnistration and coordination of
the program Further, the statute requires DPS to enploy a
Mot or cycl e Saf ety Foundati on Chief Instructor as director of
the program The | aw al so requires the governor to appoint
an advi sory coomttee to advise the coordi nator on effective
admnistration of the program Resource funding i s provided
by requiring all drivers with a notorcycle endorsenent on
their driver license to pay an additional $5.00 surcharge
upon renewal. The funds are authorized by statute to
admni ster the program and train instructors. This budget
also is used to purchase and devel op training, education
and public awareness materials and to establish training
sites. Article 6701c-4 states its purpose as naking
avai |l abl e to nmotorcycl e operators i nformati on and courses in
know edge, skills and safety relating to the operation of
notorcycles. It furt her requires di ssem nati on of
information to the general public on sharing the roadway

wi th notorcycl es.

State sponsored notorcycle operator training in Texas is
a relatively new concept. However, notorcycle operator
training as a public intervention process has been under
scrutiny for nmany years. FEarly efforts toward devel opi ng an
appropriate curricul umbegan during the |last quarter century

and have conti nued w th nunerous revi si ons.

25



H storical Perspective

The Accident Prevention Dvision of the US Public
Heal th Service was one of the initial groups to specifically
address notorcycle safety education issues. (US Public
Health Service, 1966) As part of this effort, the first
Policies and Qidelines for Mtorcycle Education was
published in 1969 by the National Education Association.
(Arerican Driver and Traffic Safety Education Associ ation,

1980)

Continuing the novenent toward training as a safety
I ssue, the Mdtorcycle Safety Foundation (MSF) was founded in
1973. In 1974, NMSF released its Beginning R der Course to
address perceived training needs. (Mtorcycle Safety
Foundation, 1974) Wile admnistering the Beginning R der
Course, MBF continued training research focused on task and
notorcycle control analysis. Another area of enphasis
included instructional objectives for notorcycle safety
education. After substanti al research, NMSF developed
curriculum specifications identifying the content and
net hods of teaching skill areas. Wsing these curriculum
specifications, MSF introduced the Mtorcycle R der Course
(MRC) i n 1977 as an enhanced version of the Beginning R der
Cour se. (Burdette, 1992) The MRC, wth subsequent

revisions, was used as the training curriculumby the Texas
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Department of Public Safety during 1985. This training year
(1985) provided the student popul ation eval uated by LI oyd.
(LI oyd, 1989)

In 1986, after two years of devel opnent, MSF introduced
the Mtorcycle RiderCourse:Riding and Street Skills
(MRC:RSS) program as an updated version of the MRC. The
MRC:RSS was used in Texas during the 1988 cal endar year for
the student population examned by this study. (Burdette,
1992) The MRC:RSS enhancenents provide inpetus for
replicating the Lloyd study to determne if curriculum
changes created change in the effectiveness criteria
(conparison of accident rates for the trained and untrai ned

groups) .

Trai ni ng Qurri cul um Conpari son

Table 3.1 provides illustration of the numerous
di fferences found when conparing the MRC wi th the MRC:RSS.
First, the MRC:RSS divides the training curriculuminto two
distinct levels. (e level deals with basic riding skills.
The second | evel addresses street survival strategies. This
includes focusing on the physical skills of cornering,
stopping and swerving to avoid obstacles. The NHC either
failed to include or did not appropriately enphasize the

second |evel conponents. The MRC:RSS discusses risk
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TABLE 3.1

MOTORCYCLE OPERATCR TRAI NI NG CURRI CULUM DI FFERENCES

TOPI C MRC* MRC :RSS*+
Basic riding skills Yes Yes
Street survival skills No Yes
R sk awareness and No Yes
nanagenent

Speed and maneuverability Yes
rel ati onshi ps

Ad assroom si mul ati on of Yes
not or c?/cl e operating

control s

Focus on variety of No Yes

ridi ng techni ques

* 1984 Mot or CKBI e Safety
torcycle

Foundat i on
R der Course
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awareness and risk managenment. It also briefly addresses
personal responsibility for driving decisions. A second
inportant factor included is the rel ationshi p between speed
and nmaneuverability for a motorcycle. The MC did not
di scuss these topics. The MRC:RSS provides classroom
instruction and simulation concerning the location and
operation of notorcycle controls. This visualization
technique is done to mtigate student apprehension by
learning before actually operating a motorcycle. The MC

failed to include this aspect.

Third, the MRC:RSS requires students to operate on the
driving range at a speed of 12 to 15 mles per hour in order
to inprove notorcycle stability. In contrast, the MRC
recommended a range operating speed of 8 to 10 mles per
hour. This |ower operating speed sacrifices attention on
riding technique in favor of concentration on balancing a

| ess stabl e not orcycl e.

Fourth, the MRC:RSS provides instruction on cornering and
ot her aspects of maneuverability. The ®RC instead focused

on path of travel considerations only.

Finally, student learningis nmade a clear responsibility
of the instructors in the MRC:RSS nodel. This is

acconpl i shed by having the instructor communicate with the
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students at all times concerning what to do, when to do it
and the degree of action to take. Under the MRC curricul um
the instructor nerely directed student traffic and eval uated
their path of travel. The MRC:RSS has been enpl oyed as the
curriculum for the Departnent of Public Safety notorcycle
operator training program since its creation by Mk

(Burdette, 1992)

Program Application

The Departnent of Public Safety Mdttorcycle Safety Bureau
Is assigned the task of receiving and dissemnating
informati on concerning notorcycle legislation, rules and
requirenents. In addition, the Bureau is responsible for
t he devel opment of Texas Admnistrative Rules concerning
notorcycle operator curriculum This includes instructor
certification, docurmentation records and public education.
In Texas in 1988 sonme 250,000 notorcycles were registered.
Also in 1988, approximately 6% (725,000) of the I|icensed
Texas Drivers had a notorcycle endorsenent on their driver
license. G this nunber, 1,772 students conpleted the
Department of Public Safety program at 29 permanent and 19

tenporary training sites. (Texas Departnent of Public

Saf ety, 1988)
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Authorized Training Entities

The Mbdtorcycle Safety Bureau admni sters trai ni ng courses
as well as contracting wth other entities. Authorized
cont r act entities I ncl ude qualified I ndi vi dual s,
associ ati ons, partnerships and corporations. Education and
governmental agencies are also authorized to perform this
service. Under the terns of training contracts, sponsors
are required to provide appropriate facilities, equipnent
and docunentation. After providing approved notorcycle
operator training, the Departnent of Public Safety

nmonetarily reinburses the contractor for each student

t rai ned.

Tenpor ary traini ng sites are est abl i shed at
nmunicipalities wth insufficient population to support a
per manent program The Mtorcycle Safety Bureau nmai ntains a
nobi | e cl assroomand rel ated appurtenances for transport to
tenporary training sites. Qurrently, Bureau personnel
performthis service as required by student denand. (Palma,

1991)

Evaluating a programof this scope and nature requires a
carefully planned nethodology in order to mnimze sources
of bias and error. The followng chapter wll address

appropriate methodol ogi cal literature, the specific

31



met hodol ogy of this study and pertinent data sources.
Variable neasurement wll be identified along wth the

strategi es enployed to enhance validity and reliability.
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CHAPTER 4

METHRODOLOGY

This research used a program evaluation nethodol ogy
design to conpare the cunmul ati ve 1989, 1990 and 1991 crash
rates of specified trained and untrained notorcyclists
licensed since 1988. The najor strength of evaluation
research is its practical application of nethodology to
problem solving in an intervention or prevention setting.
(Adans and Schvanevel dt, 1985, p. 327) | npor t ant
preconditions to the eval uati on process i ncl ude the need for
a clearly articulated program structure and specific
intervention goals. This requires a clear statenent |inking
programstructure and operation to proposed goal s. (Rut mann,
1977) This also involves securing valid, reliable and
applicable informati on about prograns, program structures,
processes, outcones and inpacts. (Franklin and Thrasher,
1976)

The purpose of the Texas Departnent of Public Safety
not or cycl e operator training programis to nmake available to

all notorcycle riders information in related know edge,
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skills and safety. This is acconplished through specified
training curricula and public information canpaigns.
Qual ity assurance inspections and performance audits are
required periodically to verify |inkage between program
structure, operation and proposed goals. Key performance
I ndi cators include the nunber of students trained and i npact
upon notorcycle traffic accident rates. (Palma, 1991) The
articulation of program structure and training goals has
been previously addressed in this study. The evaluation
precondition of securing appropriate information concerning
program structure, process and inpact is contained in the

fol | owi ng net hodol ogy di scussi on.

Pr ogr am Eval uati on

Program eval uations are undertaken to judge the worth of
ongoing prograns and to assess the utility of innovative
program i nprovenents. They also rate the effectiveness of
program managenent and mneet accountability requirenents.
This serves nanagenent needs by providing information on
coverage and process. This anmounts to feedback on whet her a
program is neeting specifications. Mre specifically,
program evaluation for outcone evaluation purposes is
undertaken to ascertain how a programis carried out. This
| i nks programinputs to outconmes. (Rossi and Freenan, 1985,

p. 142)
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Program eval uation outcone valence refers to the final
outcone of a program It may be weither positive or
negative. Positive valence indicates that program efforts
have achi eved progress toward acconplishing program goals.
Negati ve val ence occurs when prograns have no inpact or when
their influence is evaluated as negative toward the clients
of the program (Sylvia, et al., 1985 p. 114) The basic
aim of inpact assessment is to produce an estimate of the
outconme valence of an intervention. Cbstacles to inpact
assessment exi st because social phenonena have many causes.
Obstacles al so occur because enpirical generalizations may
be weak and because social prograns typically have only
nodest inpact. The critical issue is whether or not a
program produces nmore of an effect than would have occurred
wi thout the intervention or with an alternate intervention
(Rossi and Freeman, 1985, pp. 185-189) Anot her i nportant
aspect of making an accurate determnation of effect

concerns avoi ding bias and error in research.

Sources of Bias and Error

Al t hough eval uation research is a standard tool in public
admnistration, it is not without problens. (See Table 4.1)
A common limtation in evaluation research is the ability to
actual |y measure what has occurred. It is also difficult to

measure the quality of participation in a program where the
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TABLE 4.1
POTENTI AL Bl AS AND ERROR FACTORS

SOURCE EFFECT CONTRCL
Measur enent error Inability to neasure:

(1) What occurs. (1) Oficial
records
to avoid
reporting
error.

(2) Quality of group (2) None
partici pation.

Sel f-sel ection Persons nost in need None: Assuned
of training nay fail that bias will
to participate. favor the

trai ned group.

Pre-traini ng Factors ot her than Random sanpl e
experinmental stimulus survey ques-
could explain differ- tionnaire
ences.

Random sanpl e (1) Failure to deal (1) None

survey questi on- wi th social context.

naire
(2) Questionnaire (2) None

response arti -
ficrality.

Drop-out rates Per sons concl udi ng LXOP—outs_not

the intervention i ncluded in
process nay | east t he study.

need the training.

Failure to properly Failure to adequately  None
admni ster the in- assess the interven-
terventi on process tion strategy.
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partici pants nmay not be whol eheartedly involved. Another
di sadvant age of this design includes pretraining differences
which may inpact the |ikelihood of a crash. Self-selection
nust al so be consi dered. (Babbie, 1989, pp. 328-330)

Self-selection is inportant because any intervention that
requires participants to change existing habits or take
instruction may encounter difficulty in attracting target
groups. (Rossi and Freeman, 1985, p. 192) Since notorcycle
operator training is voluntary, it cannot be assuned that
training program participants have the sanme attitudes,
experience and skills as untrained riders. As an exanpl e,
Rothe and Cooper found through survey research that
notorcycl e operator training participants were nore safety
consci ous than nmotorcyclists declining to participatein the
program (Rothe and Cooper, 1987) As there is self-
selection bias in this study, it is assuned that the bias is
in favor of the trained group who are expected to be nore
safety prudent. Regardless of assunptions, Jonah, et al.,
(1982) doubt that randomassignment to treatnent conditions
would indicate program effectiveness in the absence of
observabl e programeffects on outcone criteria. (Jonah, et

al., 1982)
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Drop-out rates are inportant because subjects |eaving a
program may be different from those who remain until
conpl etion. Those who feel they are benefitting from an
intervention are likely to remain. Those who find the
programunrewarding are likely to drop out. The consequence
of attrition can be that participants remaining in a program
are those who need the program the least. (Rossi and
Freeman, 1985, p. 194) To control for this factor, drop-

outs were not included in this study.

Evaluation prograns may not show inpact because of
failure to deliver the intervention in the way specified.
This fails to adequately assess the intervention strategy
itself. (Rossi and Freenman, 1985, p. 157) As an exanpl e,
admnistration of the intervention may vary in effectiveness
according to the skill of program instructors. (Babbie,

1989, p. 30)

Conf oundi na Factors

Confounding factors are extraneous variables which, if
| eft unchecked, nmay lead to incorrect inferences about the
effects of experinental treatnment on dependent neasures.
(Adans and Schvanevel dt, 1985, p. 137) Confounding factors
I ncl ude endogenous change where natural events nay infl uence

outcormes. They nay be caused by secular drift where |ong
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term trends in the community produce changes. Short-term
events nay enhance or mask results. In addition, natura-
tional processes over tine can mmc or enhance program
results. (Rossi and Fr eeman, 1985, p- 192) The
experinental design soundness of this study is diluted by
the inability to control or neasure all potenti al
confoundi ng variables. Road, weather, light conditions and
driver attitudes are but a fewof the possible explanations.
Therefore, it is acknow edged that the limtations of tine
and resources placed on this study precluded conplete

investigation of relevant factors.

In its sinplest sense, evaluation research is a process
to determne whether the intended result was produced. It
is therefore ironic that one of the nost difficult aspects
of evaluation research is determning whether the program
under review succeeds or fails. (Babbie, 1989, p. 337)
Validity refers to the extent a neasure can neasure what it
purports to neasure. (Nunnally and Durham 1975, p. 227)
Reliability refers to the reproducibility of the neasures
used to assess events or outconmes. (Stanley, 1971, p. 356)
Since neasurement error inpacts both wvalidity and
reliability, variable neasurenent of data sources is

critical.
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Variable Measurement

Dfferent dependent variables have been neasured by
previous studies to determine the effectiveness of
notorcycl e operator training. For exanple, a study by the
New York State Departnent of Mdtor Vehicles (1987) eval uated
total crash reduction effectiveness of a notorcycl e operat or
training program (U S Departnent of Transportation, 1987)
Raynond and Tatum(1987) eval uated the nunber of notorcycle
crashes per mles driven for a trained group of notorcycle
operators as conpared to an untrained control group.
(Raynond and Tatum, 1987) Hurt (1981) evaluated the crash
records of trained and untrained notorcycle operators to
determine the incidence of nedically treated injuries
occurring for each. (Hurt, et al., 1981) As illustrated by
Table 4.2, the dependent variable for this study wll be
the notorcycle traffic accident rate of Texas Department of
Public Safety trained nmotorcyclists and unt r ai ned

not or cycl i sts.

Dependent Vari abl e bata Source

Traffic acci dent invol verent nmay be eval uated fromeither
self-reported data or from official government reports.
Mortinmer (1988) found that official traffic accident

reports and self-reported informati on concerni ng notorcycle
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TABLE 4.2

VARl ABLES
Dependent Vari abl e Definition
Mtorcycle traffic Oficial DPStraffic 27 crashes
accident rate acci dent records (trained)
reflecting crashes
occurring for the 5 crashes

trained and untrai ned
group fromO01-01-89
thru 12-31-91.

(untrained)

| ndependent Vari abl e

Definition

Mot or cycl e operator

DPS not orcycl e op-

349 persons

training erator tral ning trained
course (1988) inter-
vention process.
Control Vari abl es Definition Sampl e
Metropolitan residence  Sanple taken from 60 (17%
five netropolitan Austin
areas only to con-
trol environnental 135 (39%
vari abl es Dal | as/
Ft. Wrth
23 (7%)
El Paso
108 (31%
Houst on
23 (6%
San Antonio
Mot orcycl e operat or Successful conpl etion 349 stu-
training graduate of DPS notorcycle dents
operator training in trai ned

Non- not orcycl e
operator training

1988.

Mot or cyclists who
have never conpl eted
DPS not orcycl e oper -
ator training.
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(Table 4.2 continued)

Control Variables Definition Sample
Age/Sex Total males or See following
females/four age illustration.
groups.
AUSTIN
< 20 20-29 30-39 40+ TOTAL
F 0 6 4 4 14 (23%)
M 12 17 8 9 46 (77%)

DALLAS - FT. VWRIH

< 20 20-29 30-39 40+ TOTAL
F 1 11 21 6 39 (29%)
M 34 24 14 24 96 (71%)
EL, PASO
< 20 20-29 30-39 40+ TOTAL
F 0 0 4 2 6 (26%)
M 8 4 1 4 17 (74%)
HOUSTON
< 20 20-29 30-39 40+ TOTAL
F 1 8 12 11 32 (30%)
M 17 18 14 27 76 (70%)
SAN ANTONIO
< 20 20-29 30-39 40+ TOTAL
F 0 2 2 0 4 (17%)
M 4 6 3 6 19 (83%)
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traffic accidents differed statistically. Mst single
vehicle accidents wthout injury were often not reported.
(Morti mer, 1988, p. 187) Further, If questionnaire
responses are relied wupon for notorcycle accident
information, the participants nmay only report what they
think is socially acceptable. (Sudnman, 1986) As dependent
vari abl e neasurerment for this study, official Departnent of
Public Safety notorcycle traffic accident records were
utilized to determne accident frequency. This effectively
limts, but does not exclude, the bias of accident
experience self-reporting. Texas law (Vernon's Qvil
Statutes, Article 6701d, Article IV, Section 44) requires
drivers to report traffic accidents involving injury to or
death of any person. This reporting requirement also
applies wth danage to property to an apparent extent of at
| east five hundred dollars. A though a reporting exenption
exists for mnor danage, it is mtigated by the high death
and injury rate for persons involved i n notorcycl e crashes.
A high death and injury rate for notorcyclists results in a

hi gher reporting rate than for other classes of vehicles.

The notorcycl e traffic acci dent experience of each person
was eval uated for the three year period fromJanuary 1, 1989
t hrough Decenber 31, 1991. This was acconplished through
inquiry of the Departnent of Public Safety conputerized

driver history file.
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| ndependent Vari abl e Data Sour ces

The treatment or experimental stimulus in this study is
t he presence of training (i ndependent variabl e). A trained
group was sel ected consisting of notorcyclists who conpl et ed
the Texas Department of Public Safety Mtorcycle Qperator
Training Course in 1988. To identify the trained group, the
Departnent of Public Safety 1988 Mtorcycle Qperator
Training class roster conputerized data file was queried for

al | persons who:

(1) trained in the Texas netropolitan areas of Austin,

Dal l as-Fort Wrth, El Paso, Houston and San Ant oni O;

(2) successfully conpleted a training cl ass;

(3) possessed a notorcycle operator driver |icense

from1988 to the present, and

(4) were born before 12/31/70.

To receive a notorcycle license in Texas one nust be at
| east ei ghteen years old or have conpl eted t he Departnent of
Public Safety notorcycle operator training course. (Palma,
1991) This neans the trained group was conprised of

notorcyclists at least eighteen years old in 1988. Any
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| i censed notorcyclist less than eighteen would by default
have conpleted the course. Using this information, a data
file was created classifying each nmenber of the trained

group into an age/sex/place of residence cell

The Control G oup

A control group was selected consisting of |icensed
nmotorcyclists who had never conpleted formal notorcycle
operator training. A Statistical Analysis Software random
nunber generator was used to generate driver |icense
nunbers. The records corresponding to these nunbers were
checked to verify the driver had a valid notorcycle Iicense
in 1988 and lived in one of the specified cities. The
records were further evaluated to determine if the |icensee
was at |east eighteen years old in 1988. |If the driver met
the criteria, he or she was selected until a corresponding
nunber of persons were identified for each appropriate
age/sex/place of residence cell. A nane check program was
run against this list to ensure that the random sanple
untrained group did not contain any nenbers of the trained
group. An additional check screened for Departnment of
Public Safety Mdttorcycle Operator Training certified

i nstructors.
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Traffic Acci dent BEval uation

The crash experience of the trained group was conpared to
that of the untrained group as an aggregate. Conpari son was
also nade across age/sex/place of residence variables.
Variables of mles driven, type roads travel ed and years of
not orcycl e driving experience were evaluated from a random
sanple of the two groups. The Departnent of Public Safety
driver history record does not provide information on the
type vehicle driven in a traffic accident. In order to
identify accidents involving notorcycles for the trained and
control groups, the official accident reports were manual |y
evaluated. The risk period for each group menber began and
concluded simultaneously during the three year evaluation
period. QG oup nenbers were renoved fromthe acci dent count
after one crash, but continued to contribute person-days at

risk for purposes of analysis.

Survey Questionnaire

It is appropriate to measure aspects of the context
w thin which a programeval uation is conducted. R ecken and
Boruch have shown that mles traveled and types of roads
traversed are anong the confounding variables which can
explain differences in crash rates. Years of riding

experience also wll logically inpact crash experience.
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(R ecken and Boruch, 1974, pp. 120-121) As riding experience
and risk exposure vary systematically between the groups, a
survey questionnaire was nailed to a random sanple (100
each) of the trained and untrained group. This was to
determne the variables of mles driven annually on a
notorcycle, types of roads traversed and years of riding
experience. The sanple was constructed using a Statistical
Anal ysis Software produced random nunber table w thout
repl acenent. Addresses for the sanple were obtained from
the Departnment of Public Safety driver license file. Data
obtained was conpared in relation to crash experience
between the trained and untrained group. This was done
using Departrment of Public Safety driver history files
including stratification for age, sex and residence

| ocati on.

Statistical Techniques

Tests for statistical significance of the association
between variables in this study included Chi square and t-
tests. Chi square calculations have been conpleted using
information from the crash reports. Tests of significance

were set at the p< 0.05 |evel.
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Al t er nat e Met hodol ogi cal Techni que

This study could be done through survey research al one
and thus increase the flexibility of questions and anal ysi s.
Unfortunately, the questions chosen mght represent the
| east common denomnator in assessing orientations and
circumstances. This is reflected inthe inability of survey
search to deal with the context of social interventions. It
Is also influenced by the potential artificiality in

questionnaire responses. (Babbie, 1989, p. 254)

Hypot hesi s

The programspecific hypothesis tested is that notorcycle
operators trained in the Departnent of Public Safety
not orcycl e  oper at or training course wll have a
significantly lower notorcycle crash rate than a contro

group of frequency natched untrai ned notorcyclists.
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CHAPTER 5

ANALYSIS

This analysis will assess crash rates for the trained
and control groups to test the hypothesis of the study. The
Incidence rate includes the nunber of crashes in the
nunerator. A crash is defined as a notor vehicle traffic
accident where a trained or control group nenber was
operating a notorcycle. The person-days at risk are
calculated for the denomnator. The total nunber of person-
days at risk for each group was calculated by summing the
amount of observation time contributed during the eval uation
period by each group. To further explain these findi ngs,
addi tional incident anal ysis was perforned for specific age,
sex and location groups. The data is analyzed using Chi
square with tests of significance set at the p< 0.05 |evel.

QG her significance analysis utilizes t-tests.

The results are presented in three sections. First, the
overall crash experience of the trained and conparison
groups i s examined. Then, a nore detailed conparison of

the crash experiences of the two groups is evaluated. This
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uses the three potentially confounding variables on which
the groups are matched (age, sex, and residence |ocation).
The third section uses information from the survey to
examne the crash rates in the context of mles travel ed,

riding experience and types of roads traversed.

Mot or cycl e Orash Rates

The trained group of 349 notorcyclists had 27 crashes
during the three years of the study. ne nenber had nore
than one crash, however, only the first crash was included
for purposes of this study. No fatalities occurred. This
gave a crash rate of 0.70 per 10,000 person-days of
observation. The conparison group had only five crashes
during the eval uation period with no person having nore than
one crash. No fatalities occurred for the control group.
This yielded a crash rate of 0.13 per 10,000 person-days of
observation for the untrained group. The rate ratio for the
risk of a crash after training equals 5.38 (.70/.13 = 5. 38).
As with Lloyd's findings, this rate ratio indicates that
training is associated with a significant increase in the

risk of a crash as conpared with untrai ned notorcyclists.

The trained group had significantly nore crashes during
the three year period (Chi-square = 15.13, p<.05). Because

of this result, the hypothesis that trained notorcyclists
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wll have a significantly lower notorcycle crash rate was
rejected. In the following two sections, variables which
may explain the higher incidence of crashes anong the

trai ned group are exam ned.

Confounding Vari abl es

Age

The two groups were frequency matched on the potentially
confounding variables of age, sex and residence |ocation.
Four age groups were exam ned i ncl udi ng persons | ess than 20
years ol d, persons 20-29, persons 30-39 and persons 40 years
old and older. Table 5.1 shows the distribution of crashes
by sex, age group and training status. Table 5.2 gives the
Incidence rate summary by age group and training status.
Younger (up to age 29) trained nmale notorcyclists were nore
likely than untrained notorcyclists in the same sex and age
group to have experienced a crash. The average age of
trained notorcyclists who had a crash was 26.69 years

13.96 and nedian = 19). The average age of the

"

(s.d.
conpari son group who had a crash was 22.40 (s.d. = 2.15 and
nmedi an = 20). The average age of the trained group invol ved
in a crash was not significantly different from the

conpari son group involved in a crash (t = 0.34).
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TOTAL

TOTAL

TABLE 5.1

DI STRI BUTI ON BY SEX AND AGE

AT TIME (F CRASH FOR TRAI NED GROUP

< 20 20-29 30-39 40+ TOIAL
NO % NO. \ NO, % No. % NO. %

1 4 0 0 4 0 0 2 8
12 44 8 29 4 4 15 25 92
13 48 8 29 2 8 4 15 27 100

DI STRI BUTI ON FOR SEX AND ACE
AT TIME OF CRASH FOR UNTRAINED GROUP

< 20 20-29 30-39 40+ TOTAL
NO, % No. % NO, % No. % No. %

0 0 0 0 0 0 0 0 0

2 40 2 40 1 20 0 0 5 100

2 40 2 40 1 20 0 0 5 100
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TABLE 5.2

| NO DENCE RATE SUMMARY BY
LGCATI ON AND TRAI NI NG STATUS

Age Tr ai ned Unt r al ned Rate
Group Group Ratio
<20 .34 .05 6.80
20-29 .20 .05 4,00
30-39 .05 .02 2.50
40+ .10 -—— —-——=-
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Table 5.3 provides the incidence rate summary by sex and
training status. Seventy-three percent of the notorcyclists
in each group were nale. Males accounted for 92% of the
trained group crashes and 100% of the conparison group
crashes. The nmle crash incidence rate for the trained
group was 0.89 per 10,000 person-days of observation as
conpared to an incidence rate of 0.17 for the untrained
males. The fenmle crash incidence rate for the trained
group was 0.19. The control group fenales had no crashes.
The rate ratio for risk of crash after training was 5.23
(0.89/0.17 = 5.23) for nmales. The trained nen had
significantly nore crashes (Chi-square = 13.33, p<.05). No
significant difference existed in the nunmber of crashes for

t he wonen.

Resi dency Locati on

Li censed nmotorcyclists representing five areas of the
state were included in this study. The frequency of crashes
experienced for nmotorcyclists in each area by training
status is shown in Table 54 None of the areas were
di sproportionately represented for the trained group as

conpared to the nunber of participants fromthe area. For
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TABLE 5.3

INCIDENCE RATE SUMMARY BY
SEX AND TRAINING STATOS

Trained Untrained Rat e
QG oup Group Rati o
.19 ———
.89 .17 5.23
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ACCIDENT DISTRIBUTION BY AGE AND LOCATION
FOR TRAINED GROUP

TABLE 5.4

20- 29 30- 39 40+ [OTAL

NO % NO % NO % N % No. &

Austin 3 11 0 0 1 4 0 0 4 15
Dal | as 5 19 2 7 0 0 2 7 9 33
Bl Paso 1 4 1 4 0 0 0 0 2 7
Houst on 3 11 5 19 1 4 2 7 11 41
San Antoni o 1 4 0 0 0 0 0 0 1 4

ACCIDENT DISTRIBUTION BY AGE AND LOCATION
FOR UNTRAINED GROUP

20- 29 30- 39 40+ TOIAL

NO. % NO % No. % N % NO %

Austin 1 20 1 20 0 0 0 0 2 40
Dal | as 0 0 2 0 1 0 0 2 40
El Paso 0 0 0 0 0 0 0 0 0 0
Houst on 1 20 0 0 0 0 0 0 1 20
San Antoni o 0 0 0 0 0 0 0 0 0 0
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the <control group, the nunber of <crashes (5) was
sufficiently snmall to make evaluation of proportional

distributiondifficult.

Rate ratios conparing the rate for each group in each
residence location are shown in Table 55 Smlar to
Ll oyd (1989), the incidence rate for the trained group in
all residence locations was higher than the rate for the
conparison group. The rates for the trained group ranged
froma lowof 0.02 per 10,000 days of risk in San Antonio to
a high of 0.28 in Houston. For the conparison group, the
crash rate ranged from 0.02 per 10,000 days of risk for
Houston to 0.05 in both Austin and Dallas. No crashes

occurred for the control group in H Paso or San Antoni o.

Survey Data

A survey questionnaire was nailed to a random sanpl e (100
each) of the trained and untrained groups to determne
riding experience and risk exposure. A followup
questionnaire was subsequently nailed to conpensate for a
| ow response rate (See Appendix A. The survey responses
included 29 persons from the trained group and only 10
persons from the untrained group. Due to this mninal

response, statistical significancetests were not enpl oyed.
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TABLE 5.5

| NCI DENCE RATE SUMMARY BY
LOCATI ON AND TRAI NI NG STATUS

Tr al ned Unt rai ned Rat e

Group G oup Ratio
Austin .10 ;05 2.00
Dal | as .23 .05 4.60
El Paso . 05 -—— ————
Houst on .28 .02 14.00

San Ant oni o .02 -——— ———
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R di ng Experi ence

The respondents from the trained group reported riding
experience from2 to 45 years. The respondents fromt he
conparison group reported riding experience from5 to 40

years.

The trained group reported riding an average of 9.1 years

(es.d. = 10.00 and nedian = 5. The conparison group
reported riding an average of 21.6 years (s.d. = 12.54 and
nmedi an = 17).

R di ng Exposure

The survey respondents reported the nunber of mles
traveled on a notorcycle in 1991. The nunber of mles
travel ed was al so reported proportionally for city streets,

I nterstate hi ghways, county roads and ot her type roads.

The mles traveled by the trained group ranged from10 to
16,500 mles with an average of 6,017 (s.d. = 4043.61 and
nedian = 5,0000. The miles traveled by the conparison
respondents ranged from 10 to 11,000 mles with an average

of 2,231 (s.d. = 3544.22 and nedi an = 300).
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R di ng Envi r onnent

The types of roads traveled by the trained and untrai ned
respondents are shown in Table 56. The trained and
untrained respondents reported approxinately the sane
proportion for riding on city streets. Proportional
reporting for the other types of roads shows no correl ation

between the trained and untrai ned respondents.
The concl uding chapter of this study wll comrent on the

findings, acknow edge factors not neasured and offer

concl usi ons concer ni ng t he dat a.
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TABLE 5.6

PROPORTI ON OF RI DI NG COMPLETED
ON DI FFERENT TYPES OF ROADS BY
TRAI NI NG STATUS

Tral ned Untrained
Group Group
Cty Streets 42. 0% 39. 5%
| nt erstate H ghways 30. 1% 17. 0%
County Roads 24. 1% 11. 5%
O her Roads 3. 8% 32. 0%
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CHAPTER 6

CONCLUSI ONS

This study found that trained notorcyclists had
significantly higher crash rates than a frequency natched
conparison group of untrained notorcyclists. The nunber of
crashes during the three-year eval uation period were few/(32
for both groups conbined). However, a rate ratio of 5.38
indicates that extending the evaluation period would not

significantly change the concl usions of this study.

As docunented by the literature review, researchers have
coomonly arrived at the same findings. Mcbavid, et al.,
(1989) produced the only study indicating notorcycle
operator training effectiveness as measured by a nore
desirable accident rate. However, this research nust be
viewed in the context of mninal sanple size (139 per
cohort). (McDhavid et al ., 1989) This limts
generalizability and demonstrates the need for further

r esear ch.
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Suggesti ons For Further Research

Lloyd (1989) theorizes that higher crash rates for
trained mnmotorcyclists may be a function of increased
confidence levels. Persons conpleting training nmay tend to
operate their notorcycles wthin closer tolerance of ability
limts. Driving a notorcycle at the limt of ones skill
allows less reaction tine when traffic patterns are
disrupted. This could explain higher crash rates. LI oyd
further acknow edges that it is difficult to neasure factors
i nfluencing traffic accident involvenent. Precrash events,
notorcycle operator attitude and physical condition are
contributory variables. The characteristics of the roadway,
weat her and other drivers are equally inportant. (Lloyd,
1989, pp. 78-79) ddearly, the nagnitude of the notorcycle

crash probl emnmerits conprehensi ve research.

LI oyd (1989) observed that self-selection characteristics
of the trained group nay indicate greater safety
consciousness. Belief in the responsible operation of a
notorcycle nmay also include an above average tendency to
report traffic accidents to proper authority. This could
explain crash rate differences as a product of
under reporting by less safety conscious unt r ai ned
notorcyclists. (Lloyd, 1989, p. 80) Athough this is

feasible, the high rate of injury in notorcycle crashes
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tends to elevate reporting for all groups. Additional
scientific investigation of reporting frequency would all ow

nore substantial anal ysis.

This study included only notorcyclists who were properly
l'icensed. However, the National Hghway Traffic Safety
Admnistration estinates 40% of notorcyclists are either
unlicensed or inproperly licensed. (U.s. Departnent of
Transportation, 1990) A high percentage of wunlicensed
not or cycl i sts suggests the exi stence of numerous confoundi ng
vari abl es. These variables may involve crashes by novice
riders who do not own a notorcycle. Inproper |icense for
notorcycl e size could be a significant variable. Qperator
physi cal handi caps such as inpairnment of vision or |inbs
may al so prohibit notorcycle licensure. Further, delingquent
driving records nmay prohibit certain notorcyclists from
obtaining  proper licensing. Investigation  of t hese
variables could lead to increased notorcycle operator

training effectiveness and result in greater notorcycle

safety.

Pr ogram Modi fi cati on Qoti ons

Motorcycle operator training involves three basic
el enents: curriculum teaching nethodology and students.

S nce 1973, t he Motorcycle Safety Foundation has
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conti nuously researched and enhanced its notorcycl e operat or
training curriculum In addition, the M¥F has undertaken
neticul ous anal ysis of the tasks associated w th notorcycle
operation. (Mtorcycle Safety Foundation, 1986) For these
reasons, it is generally concluded that MSF training
provi des a conprehensive program of instruction. Qaduates
of the course have the basic skills and know edge required
for safe street riding. (National Hghway Traffic Safety
Admnistration, 1982, p. 2)

Teaching Met hodol oqgy

Further, MSF has given anple consideration to accepted
nethods of student instruction. (U S Department  of
Transportation, 1987) The MRC:RSS instructor guidelines
detailed earlier in this study were devel oped as part of ten
mllion dollars in M¥F research work since 1973. These
guidelines place primary responsi bility upon the instructor
for being actively involved in student |[|earning. The
guidelines also stress participative classroom |earning
relating directly to notorcycle operation activities.

(Burdette, 1992)
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St udent Vari abl es

Wi | e programcontent and net hodol ogy research conti nues,
the variables of student input have been sonmewhat
subordinated. This is inportant to notorcycle operator
training effectiveness if student attitude and values
influence driving choices. Rothe (1987) observed that
training nechanically teaches how the physical task of
driving may be acconplished. However, notorcycle operator
training typically fails to adequately address the
devel opnent of decision naking abilities. Perhaps this
could be overconme by more rigorously instructing students
concerning values and awareness of appropriate conduct.
According to Rothe, "Education allows individuals to form
character and to develop an awareness of their roles and
experiences in the noral order of society." (Rothe, 1987,
p. 17) In this context, it is suggested that driving skill
program content be augnented wth greater enphasis on

responsi bility for safe driving behavior.

Summary

This research project examined the hypothesis that
notorcycle training is effective in significantly reducing
the incidence of notorcycle crashes for trained riders as

conpared to untrained riders. Specifically, the research
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guestion asks whet her the Texas Departnent of Public Safety
notorcycle operator training program produces safer
not orcycl e operators. The inportance of conducting research
inthis area concerns the potential for reduci ng notorcycle

crash deaths and injuries.

Mot orcycl e Trai ni ng Gal s

Mot orcycl e education prograns follow the premse that
training serves as a counterneasure to notorcycle crash
deaths and injuries. 1In order to acconplish this goal, the
Mtorcycle Safety Foundation has provided notorcycle
operator training prograns since 1974. The first MF
program Begi nning R der Course, was created based upon t he
j udgenent of consultants concerning novice training. Since
the initial program the MP curriculum has undergone
substantial enhancenents based upon scientific research.
(Mtorcycle Safety Foundation, 1986, p. 1) The nost recent
edition of the MSP training curriculum (Mtorcycle
RiderCourse:Riding and Street Skills progran) is used by the

Texas Departnent of Public Safety.

Planning for the Future

A search of relevant literature has identified potential

benefits and deficiencies of notorcycle operator training
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prograns such as the xrc:rs8. As an obvious effectiveness
problem virtually all scientific evidence concerning
notorcycle operator training indicates failure to reduce
crash rates. To examne this issue, this study defined
notorcycle operator training in Texas and provided
hi storical perspective. Appraisal of program evaluation
net hodol ogy was undertaken with potential sources of bias
and error cited. In addition, variables, data sources and

al t ernat e nmet hodol ogi cal techni ques are identified.

The program specific hypot hesi s t hat trai ned
motorcyclists in Texas would have a significantly |ower
notorcycle crash rate than wuntrained notorcyclists was
rejected. Mdtorcycle operator training students in Texas
during 1988 experienced a three year notorcycle crash rate
ratio 5.38 tines greater than a frequency mnatched control
group. This conclusion concerning notorcycle operator
training effectiveness is consistent wth the najority of
available literature. It nust therefore be considered that
training as presently configured has limtations. These
limtations stem from either content, nethodology or
I nteraction wth ot her i ntervention processes. As
gover nnent deci si on nakers consider this perpl exing probl em
It is essential that conprehensive solutions and strategic

pl anni ng be pur sued.
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APPENDIX

A Survey Questionnaire and Consent Letters
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TEXAS DEPARTMENT OF PUBLIC SAFETY

5805 N LAMAR BLVD BOX 4087 AUSTIN TX 78773.0001
5121485.2000

COMMISSION
ROBERT § HOLT
CHAIRMAN
CALVIN R. GUEST
ALBERT B ALKEK
COMMISSIONERS

JAMES R. WILSON
OIRECTOR

DUDLEY M. THOMAS
ASST, DIRECTOR

Dear Mbdtorcycle (perator:

You have been randomy sel ected froma sanpl e of |icensed
notorcyclists in Texas to Partl Cipatein a s_urve% of notorcycle
ridi n?f experiences. Data fromthis survey will be used to assess

the effectiveness of notorcycle operator training i n Texas.
V¢ invite you to participate in this study by taking a mnute to
conpl ete and return the encl osed prepai d postcard. The postcard

is nunbered to facilitate response fol |l owup procedures. Al
responses wll be treated contidentially.

Your return of the postcard indicates that you have agreed to
participatein the study and are interested in the future of
not orcycl i ng i n Texas.

Thank you for your attentionto this inportant natter.

Sincerely,

Ffagkie Waller,~Chief

Sta8Tf Services Division
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MOTORCYCLE CPERATCR SURVEY

Hov many years have you operated a motorcycle?

Approximately how many miles did you ride your motor-
cycle during 19917

What percentage of your 1991 riding was done . . . .

% on city streets.

% on interstate highways.

% on country roads.

% on other roads.

100 % TOTAL
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TEXAS DEPARTMENT OF PUBLIC SAFETY
5805 N LAMAR BLVD BOX 4087 AUSTIN TX 78773.0001

5121485.2000
COMMISSION
JAMES R WILSON ROBERT B HOLT
DIRECTOR CHAIRMAN
CALVIN R. GUEST
DUDLEY M THOMAS ALBEAT B ALKEK
ASST DIRECTOR COMMISSIONERS

Dear Mdtorcycle Qperator:

A few weeks ago you were invited to participate in a study of
not orcycl e operator training in Texas. You have been randomy
selected froma sanple of I|icensed notorcyclists in Texas to
Paru cipate in a s_urveg of notorcycle riding experiences. Data
romthis survey will be used to assess the effectiveness of
nmot or cycl e operator training in Texas.

As our records indicate you have not responded to the original
I nqui rﬁ, you are again invited to agree to participate in this
study by taking a mnute to conplete and return the encl osed
prepai d postcard.

Thank you for your attentionto this inportant matter.

Si ncerely,

Nuawhrne, TfH—

F 'kkie Wl ler, Chief
s&f Services D vision
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