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ABSTRACT

This study examined the rates and types of school bus accidents
according to the age of the school bus driver.

Accident rates in North Carolina for the school year 1971-72 were
analyzed using three sources of data: accident reports, driver and
mileage data, and questionnaires administered to a sample of school bus
drivers.

Data were obtained on 10,508 drivers and an annual mileage of
74,110,890 miles. The age group mileage, number of passengers carried,
and urban or rural driving exposure were related to the 1971-72 school
bus drivers involved in accidents.

Research studies support North Carolina's claim of a good overall
school bus safety record. This study was limited to comparisons of
drivers by age group within the state. Student drivers (age 16 through
20 years) had a higher accident rate than adult drivers (age 21 and
over). However, the poorer record of the younger drivers was accounted
for by the 16-year-olds. When this group was removed and drivers age
17 through 20 were compared with drivers 21 and older, there were no
significant differences between the two groups.

Sixteen-year-old bus drivers experienced a higher accident rate on
a mileage basis than any other age group. The rate then improved sig­
nificantly for 17, 18, and 19-year-old drivers. The next worst record
was the 20-year-old group, then the 21 through 24-year-old drivers.
The 25 through 54-year-old drivers had the safest rates, comparable
with the 18-year-old drivers. The oldest age group, 55 years and over,
did not perform as well, but had a better record than 16-year-old,
20-year-old, and 21 through 24-year-old drivers.

The 20 through 24-year-old drivers, who had the next worst record
after 16-year-olds, are a relatively small proportion of the operating
drivers, and their driving record is modified by their greater exposure
to traffic accidents. As these two groups, and those 55 years and over
were small, differences in accident rates could not be substantiated
statistically.



Younger and older school bus drivers did not differ significantly
overall in the severity of accident including the rates for injury­
producing accidents.

The circumstances in which accidents occurred were investigated by
age group. It was hypothesized that 16-year-old drivers, being on the
whole less experienced drivers, would be likely to experience difficulty
more readily in less than optimal driving conditions. The analyses of
accident data appeared to support this hypothesis, since 16-year-old
drivers tended to have more accidents on loose surface roads, roads with
defects, and roads that were not straight and level.

Because 16-year-old drivers had the highest accident rate and
because there is some evidence that this higher rate may be largely
attributable to their greater inexperience, it may be worthwhile to
experiment with licensing more school bus drivers at age 17 rather than
age 16, provided they have had a full year of motor vehicle driving
experience at that time. However, such a change should not be expected
to result in as favorable accident rates as those experienced by the
current 17-year-old drivers. This is because many of these drivers
have had not just a year's driving experience but a successful year's
experience driving a bus.

Subsequent to the 1971-72 school year studied in this report,
legislation was passed which extended the learner's driving permit an
additional six months. This makes it possible for beginning drivers to
obtain this permit at age 15 rather than 15-1/2, which had previously
been the earliest age such a permit could be obtained. If 16-year-old
bus drivers were selected from among applicants who have used this per­
mit for an entire year, and if driving an automobile transfers to
driving a bus, it could be expected that the performance of such 16­
year-old drivers should excel that of the 16-year-01d drivers included in
this study.

Although 16-year-01d drivers account for only 14 percent of all
school bus drivers, their elevated accident rate, which appears to be
largely the result of inexperience, makes them a prime target group for
efforts aimed at improving school bus safety performance. The results
of this report indicate that per hour expended in working with school
bus drivers, the greatest dividends will result from working with these
16-year-01d drivers to expand and upgrade their training.

It should be underscored that the drivers age 17 through 19, who con­
stitute the vast majority of the total number of school bus drivers in
North Carolina, compare well with the drivers age 25 through 54. In addi­
tion, there were no age differences found in relation to the severity of
the accidents incurred.
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I. INTRODUCTION

Throughout the U.S.A., school buses are safer on a passenger mile
basis than private passeAger vehicles, and safer than most forms of
public and commercial transportation (Hull, 1968). However, the fata­
lity rate per million passenger miles, over a five year period from
1965-69, gradually increased for commercial and school buses, while the
fatality rate for both automobiles and airplanes tended to decline
(Siegel and Nahum, 1971). The decreasing rate of automobile fatalities
may be attributed in part to improved safety devices within the car, but
ensuring a safer environment within buses has lagged behind. The safety
record of school transportation is a matter for continuing evaluation.
as this is the major method of traveling to and from school for large
numbers of children.

Most studies of school bus safety records have focused on the bus
driver, because of the practice of hiring teen-age and elderly drivers
despite the poor driving record of these age groups in the general pop­
ulation. The practice has been partly dictated by the low wages paid to
drivers (in North Carolina $2.07 per hour state wages in 1971-72,
although some local school boards add subsidies). Furthermore, the lim­
ited number of hours and the fact that they are split in two parts limit
the attractiveness of the job.

North Carolina has a high proportion of young school bus drivers
(87 percent under 21 years of age in 1971-72). Like the rest of the
country, in North Carolina the driving group under 20 years has a poorer
overall driving record than other age groups in the driving population
(Waller, 1970). But public school officials believe that a high propor­
tion of student drivers is desirable. They report that it enables them
"to be more selective in employing bus operators, require more intensive
operator training, maintain an adequate number of qualified operators,
exercise close supervision over the pupil transportation system and
maintain a good safety record at a reasonable cost" (North Carolina
State Department of Public Instruction). Research studies support North
Carolina's claim of a good school bus safety record relative to that of
other states, despite the considerable difficulties of making interstate
comparisons based on differing accident reporting criteria (Farmer, 1969;
Hull, 1969; National Commission on Safety Education, 1967). This safety
record is attributed to good driver selection, training and supervision.

Comparing the safety records of younger and older school bus dri­
vers has been more problematical. Higher accident rates of the young



and elderly drivers in the general driving population have been advanced
as an argument for employing school bus drivers between 25 and 60 years
of age (Charles &Shelness. 1972). There is evidence from some states
that elderly drivers. and to a lesser extent drivers under 21 years.
have higher school bus accident rates; however driver exposure was not
obtai ned (Hull. 1968).

Another study (Promisel. 1969) supports the poorer record of dri­
vers over 63 years. but otherwise relates the age of school bus drivers
to accidents in a complex fashion. with age by itself being incomplete
as a predictor of accident rates. For male drivers. the 16 through 18
year group had a better record than the 18 through 21 year range. The
21-year-olds and those 63 years and over had the worst records. Per­
formance below 21 was generally as good as that above it. Female dri­
vers showed a general improvement from 16 through 25. with the 16-year
point no worse than the 35-year point. After 25. female records were
worse. However. there was no statistically significant difference be­
tween overall accident rates for male and female drivers.

A study that examined school bus driving performance in relation
to age in North Carolina (Campbell. 1964) found that while students had
a somewhat higher accident rate. there was not a statistically signifi­
cant difference. Where accidents did occur. students were more likely
to be following too closely than adult bus drivers. There were indi­
cations (although not statistically significant) that student accidents.
moreso than adult. were associated with situations in which the driving
task becomes more demanding. such as: (1) on curved road. (2) in winter.
(3) on the homeward-bound leg of the trip (driver fatigue. boisterous
students. darkness in winter days).

Campbell IS study. however. compared drivers age 20 and younger with
drivers age 21 and older. There was no attempt made to further analyze
the younger drivers by single year intervals. Because the learning
curve is changing most rapidly during these beginning years of driving.
this investigation focuses more closely on the year to year changes in
the drivers below age 21.

Another reason for taking a second look at North Carolina school
bus drivers by age is that the Division of Motor Vehicles' driver improve­
ment representatives. who certify the school bus drivers. are divided
in their opinion as to whether students or adults make better drivers.
Some prefer students. feeling that one has the pick of a wide range of
capability. including the future professionals of our society. Others
feel that the greater maturity of the adult driver more than outweighs
the range of selection afforded by using student drivers. There appears
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to be general agreement that the students on the whole are no longer so
select a group as was the case several years ago. The reasons given for
this are, first, that many of the best students are now involved in
extra-curricular activities and thus not available for driving a bus. A
second reason given is that with the increase in consolidated high
schools the school principal, who makes the initial selection of school
bus trainees, does not know the students as well as was once the case.
Previously the principal was likely to have known the student and his
family since the student was a small child. Now the selections are made
on the basis of much more limited information. Therefore it was deemed
advisable to take another look and a more intensive look at school bus
drivers in North Carolina.

This investigation made use of a model (Waller, 1967) which illus­
trates the imbalance between human capabilities and the demands of a
system and describes three general types of situations in which human
performance fails to meet the demands of the task. The first situation
involves cataclysmic human failure, such as a sudden stroke, while per­
forming a task that is not particularly demanding. The second situation,
in which failure occurs because of the overwhelming demands of the task,
may be exemplified by an average driver who suddenly has a blowout on a
busy highway. There is evidence, however, that a third situation may
be much more common. This is a simultaneous decrease in performance and
increase in task demand (see Figure 1, p. 62. It should be noted that
all figures and tables appear at the end of the text). An example might
be the school bus driver's attention being diverted from the road to the
passenger (decrement in driver performance), thereby causing the vehicle
to run off the shoulder of a narrow gravel road (increase in task
demands), and to scrape a post (the "accident"). According to this
model, it might be anticipated that younger drivers with less experience
and thus a lower overall level of driver performance may be less able to
cope with more complex driving situations, such as poor weather condi­
tions (increased task complexity), and thus would experience a dispro­
portionate number of their crashes under such demanding circumstances.
This hypothesis will be examined in the analysis.
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II. METHOD

Three sources of data were used: crash records, mileage records,
and questionnaire data from school bus drivers.

Crash Records

North Carolina requires reports on all school bus crashes, whether
or not they occur on a public highway, and even if the damage is slight.
Crash reporting can be assumed to be fairly thorough and reliable
because: (1) the school bus driver must report each accident; (2) school
principals are responsible for supervising school transportation;
(3) drivers are instructed to have each accident investigated by a police
officer; and (4) the State Board of Education and the Division of Motor
Vehicles exchange crash information to detect any discrepancies.

The report forms were obtained from two sources: (1) the Traffic
Accident Report (see Appendix A), which is used for the more serious
accidents where personal injury and/or $100 1 worth of property damage
has occurred. The State Highway Patrol or local police investigate and
file the report with the Accident Records Section of the North Carolina
Division of Motor Vehicles; (2) the School Bus Accident Report (see
Appendix B) which is completed by school officials for every accident.
Copies are forwarded to the State Board of Education and the Division
of Motor Vehicles. The Division of Motor Vehicles discards the
School Bus Accident Report where it duplicates Traffic Accident Reports,
and, using a standard format, transfers the information onto punch cards
and computer tape.

The computer punch cards and tape were obtained for all school bus
crashes from July 1, 1971 through June 30, 1972. In order to study all
school bus drivers, a new record was made for the second driver in
crashes which involved two school buses, which changed the format from
an accident oriented to a driver oriented record.

Because crashes were to be related to mileage to obtain accident
rates, 25 crashes were omitted which involved private or commercial
buses. Mileage could not be obtained in these cases because the State
Board of Education keeps data only on state funded and operated school
transportati on.

lIn Jullj 797'2, the. pJr.ope.Jz..:ty damage. cJUteJrJ..on wa.6 Jza-iAe.d to $'200.

4



This data source yielded 1971 records on school bus drivers
involved in accidents in 1971-72. Of these drivers, age was available
for 1888 (96 percent).

Mileqge Information

Mileage was needed to calculate exposure, i.e., miles driven for
each driver age group. As the state pays over 90 percent of the total
annual cost of school transportation (Markham, 1966), the State Board
of Education keeps information on the operation of school buses. The
Annual Pupil Transportation Report (APTR, see Appendix C), compiled
from the school principals' monthly reports, gave passenger and mileage
information by driver age but not by name.

The report is oriented more to the number of buses than to the num­
ber of drivers. Consequently, care was taken not to double-count the
same driver. But when a new driver took over on a bus, age information
was often not available. Total yearly mileage was based on the total
daily route mileage multiplied by the number of operating days, plus
extra mileage, ·rather than on odometer readings.

For this study, a record was set up for each driver. The informa­
tion taken from the APT Report included driver age, county, name of the
school, bus number. number of operating days, total mileage for the
school year, and number of elementary and high school pupils transported
dai ly.

In addition, the schools were coded according to the grades taught.
Using the Education Directory (North Carolina State Department of Public
Instruction) and a map, the schools were coded according to their urban
or rural locality. The cities were coded according to their population
rank in the 38 cities in North Carolina with populations over 10,000
based on the 1970 census. (North Carolina State Board of Health, 1972).
Data on exposure in some urban areas must be cautiously interpreted.
Many city school units do not receive state transportation money because
of two statutory limitations: neither state nor local boards of educa­
tion are required to provide funds for transporting children who
(1) live within 1-1/2 miles of the school or (2) live within the same
municipality as the school (Markham, 1966).

Therefore the schools, mainly urban, who fund their own transpor­
tation do not report mileage and driver data to the State Board of
Education. These include Fayetteville, Salisbury. Asheville, Statesville,
Raleigh, and Rocky Mount. Charlotte and Durham operate both a local and
state funded system.
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The total mileage obtained for this study from the APTR forms was
74,110,890. This differs by only three percent from the 76,602,955
miles separately reported by the State Board of Education. The discrep­
ancy is due to some errors in calculation on the APTR forms, and mileage
not reported on some county forms.

The number of drivers obtained was 10,508, as substitute drivers
and drivers on special mileage were included. These drivers, although
not included in the 10,430 drivers funded by the State Board of Educa­
tion, could have appeared in the accident reports. Ages were unknown
for 105 drivers, and another 87 were described only as adult drivers,
exact age unknown. Therefore, detailed age group analyses were based
on 10,316 drivers, and analyses of the two age groups, "16 through 20 "
and "21 and over," were based on 10,403 drivers.

School Bus Questionnaire

Existing reports supplied little information on the characteristics
of school bus drivers in North Carolina beyond their ages. A question­
naire (see Appendix D) was drawn up and pilot tested to obtain more
information on school bus drivers. More descriptive information was
desired to provide characteristics to link with age group safety records
for a later study. However, information from this questionnaire sample
was used in this study, including passenger mileage, mileage by driver
sex, driving experience, and educational and occupational status.

A survey of all 10,430 school bus drivers in 100 counties was not
feasible. Among the 10,430 bus drivers, only 1,399 (13 percent) were
adult drivers, and these were spread over 90 counties. In order to
obtain a sample size large anough for statistical analysis, question­
naire responses from a large proportion of the adult bus drivers were
required.

To reduce problems in the selection and distribution of question­
naires, whole counties were sampled. This procedure also provided data
for age comparisons within counties. In order to obtain counties with
a relatively large proportion of adult drivers, and to minimize the num­
ber of counties surveyed, only counties with more than 10 adult drivers
who comprised at least 20 percent of the school bus drivers in that
county were selected. In order to increase the coastal and urban repre­
sentation, an exception was made for New Hanover county with 24 adults
making up 19 percent of the total drivers. Although the survey was for
the 1973-74 school year, selection was based on the a~ailable 1971-72
figures. This method yielded 28 counties, distributed throughout the
mountain, piedmont, and coastal regions (see Appendix E).
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The questionnaires were returned by all but one of the 28 sample
counties. Jackson County received the forms too late for the last dri­
vers' meeting of the school semester. An 80 percent return rate yielded
2229 questionnaires from 27 counties representing 21 percent of the
total school bus drivers in the state and 63 percent of the adult dri­
vers. The name of the school was not completed on 30 questionnaires,
and the driver's age was not provided on 22 forms. Ninety percent of
the drivers had regular routes, 202 (9.1 percent) were substitute dri­
vers, and 22 (1.0 percent) did not answer this question.

Student/Adult Driver Designation

The State Board of Education uses age 21 as a convenient dividing
line to designate drivers as student or adult. In the questionnaire
sample of school bus drivers in 27 counties in the 1973-74 school year,
after age 18 the proportion of drivers who were school students dropped
considerably. As can be seen in Table 1, only 53 percent of the 19­
year-olds and 18.9 percent of the 20-year-olds were still attending high
school. The small number of drivers over 20 years who answered that
they were attending school may have been taking classes, or they may be
school employees who confused the intent of the question. These pro­
portions may not be exactly representative of total drivers, but they
do demonstrate that it cannot be assumed that the 19 and 20-year-old
drivers, particularly, were all high school students and therefore sub­
ject to the same supervision as the 16, 17, and 18-year-old drivers,
who are nearly all school students.

Older Drivers

There were 146 drivers 55 years and over in 1971-72. The question­
naire sample which covered 63 percent of adult drivers included 70 dri­
vers who were at least 55 years old (see Table 2). The mileage data
showed no statistical difference among the older drivers on their yearly
mileage or the number of passengers they drove each day. Because the
numbers in the age group were small, and the accident tape obtained
from the Department of Motor Vehicles coded these drivers only as an age
group 55 and over, mileage could not be related to accidents for a more
detailed age analysis.
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Statistical Method

The major statistical test used was the Chi-square. and results
were accepted as significant at the 0.05 level. Analyses of variance
have been applied to differences among group means. (A statistical
explanation of the Chi-square used in testing accident rates is included
in Appendix G.)

II I. RESULTS

Accident per Driver Age Group

The number of accidents for each age group was matched with the
total number of drivers in each age group (see Appendix F).

An accident involvement rate (i.e., the number of accidents
divided by the number of drivers in each age group) was calculated for
three types of accidents. "All Accidents" are all the school bus acci­
dents. "Traffic Accidents" are the accidents occurring on a public
road. This category does not include those accidents which occurred on
private grounds or in driveways (approximately 11 percent of all drivers'
accidents in 1971-72). "Police Report Accidents" are the more serious
school bus accidents which are reported to and investigated by law enforce­
ment officers. These constituted 70 percent of total driver accidents.
As can be seen in Table 3 and Figure 2. the age groups 16 years, 20 years,
and 21 through 24 years. consistently had the highest rates for the three
types of accident reports.

Data are presented on these three accident types in order to demon­
strate the difficulties of interstate comparisons. Different states
have different criteria for reporting accidents. Anyone of these
types of accident reports could be used as the standard. In addition,
some states have a property damage criterion whereby school bus acci­
dents are not reported when damages are below $100.

Accident Rates per Million Vehicle Miles

The number of accidents incurred by each driver age group is not a
valid method of comparison because this figure does not take mileage
exposure into account. The higher involvement rate of l6-year-old.
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20-year-old, and 21 through 24-year-old drivers could be attributable to
their driving more miles and therefore being exposed to more accident
risks.

Age group mileage was obtained from the APTR forms. Nineteen-year­
old drivers had the highest mean yearly mileage (7152) and l8-year-olds
the lowest (6732). An analysis of variance showed statistically signi­
ficant differences between the age groups (see Table 4). Nineteen­
year-old drivers drove the most number of days, followed by 18-year­
olds. Twenty-year-olds drove the fewest days (see Table 5). Twenty­
year-olds and 21 through 24-year-olds drove the most daily mileage,
while 18-year-olds drove the least (see Table 6).

The accident rate used in this study is the number of accidents per
million vehicle miles. Tables 7 and 8 display accident rates for each
age group. When young drivers (age 16 through 20) were compared with
older drivers (age 21 and over), the accident rate of the younger dri­
vers was found to be significantly higher. However, when the 16-year­
old drivers were eliminated from the comparison, the remaining young
drivers compared favorably with the older drivers, showing no signifi­
cant differences between the two groups.

Looking more closely at each age group by type of accident, the
same pattern emerges for all five categories of accident. Sixteen-year­
old drivers have the highest accident rates, followed by twenty-year­
olds and drivers 21 through 24-years old. The differences between an
age group and the average rate for all other age groups for "All Acci­
dents" was statistically significant. The 16-year-olds had the worst
rate, and the 18 and 25 through 54-year-old groups had the best rates.
The 20, 21 through 24, and 55 years and over groups were too small to
allow statistically significant rate differences (see Appendix G for
an explanation of the statistical method).

Promisel (1969) reported that male bus drivers had poorer records
from age 18 through 28. Young female drivers did well but tended to do
worse with increasing age. Our data peak for the 16-year-old and 20
through 24-year-old age groupings, but could not be analyzed for sex dif­
ferences. There were no consistent differences reported in the mileage
estimates of male and female driver questionnaire respondents, so there
may be no sex differences in miles driven (see Table 9).

Accident Seyerity

The data so far presented show that l6-year-01ds had the worst
record, and that 18 and 25 through 54-year-olds had the best. However,

9



the number of crashes does not take into account the severity of the
accident. Therefore. crash severity and the number of injuries incurred
were analyzed by accident driver age groups.

Report categories.

Non-traffic accidents (i.e., crashes occurring off public roads,
in driveways, and on school grounds) were approximately 11 percent of
of all crashes, and the differences between age groups were not sig­
nificant (see Table 10).

There was no significant difference between the driver age groups
on the basis of whether the report was from the police or the school
(see Table 11).

Only 16.2 percent of the crashes of school bus drivers
were injury producing, with no significant differences among age
groups (see Table 12).

The amount of damage done in each crash did not differ signifi­
cantly for the driver age groups (see Table 13).

Crash severity was examined according to the sex of the driver
because some bus supervisors maintained that women drivers had less
severe accidents. The proportion of injury or property accidents was
not associated with driver sex. Looking at the amount of damage, the
sex of the drivers age 16 through 20 years made no difference. How­
ever, the female drlvers over 20 did do less damage than the male
drivers over 20. Of the women, 89.3 percent had damages below $500,
compared to 79.1 percent of men (see Table 14).

Injury accidents.

The following findings are concerned with possible differences in
the number of injuries, another measure of the severity of the accident.

Table 12 shows that only 16.2 percent of the crashes were injury
producing and that there were no significant differences among the driver
age groups. Drivers were injured in only 1.3 percent of the cases and
there was no significant difference between drivers age 16 through 20
and those age 21 and over (see Table 15). The 24 drivers injured were
too few to do a full age group analysis. Driver injury was not a reli­
able index of driver differences, because drivers were injured in such a
small proportion of the cases.
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The age of the school bus driver did not appear to be a factor
in the 19 cases where pedestrians were hit by a motor vehicle. The
small number did not allow a full age group analysis (see Table 16).
In school transportation accidents, pedestrians, usually pupils enter­
ing or leaving a school bus, are more likely to be struck by the
school bus (74 percent of cases) than by another motor vehicle.

The number and type of injuries are set out in Appendix H.
Injuries are coded A, B, and C in decreasing order of severity. The
code is more exactly defined on the Traffic Accident Report (see
Appendix A). There were no large discrepancies among driver age
groups for the percentage of drivers in fatal or injury accidents or
the percentage of deaths or injuries sustained (see Table 17).

Injuries by passenger miles.

The number of injuries sustained is likely to be related to the
number of passenger miles of buses. The number of people that could
be injured in a collision depends on the number of passengers carried.
Furthermore, a greater number of passengers getting on and off the
bus increases the risk of pedestrian accidents. Therefore, a measure
of exposure of passengers at risk was obtained by looking at the
number of passengers carried.

The bus routes are planned to keep deadhead (empty bus miles) to
a minimum. The estimates from the bus driver questionnaire suggested
that only 14.4 percent of daily mileage was driven with no passengers
on board. Therefore, vehicle miles can be used as a rough measure
to examine passenger injuries by passenger miles. Drivers age 55
and over drove the lowest average number of passengers daily (63.9),
while 20-year-old and 21 through 24-year-old drivers carried the
largest numbers daily (73.9 and 73.2). While there is little differ­
ence in the injury rate by driver age group, 20 through 24-year-old
drivers were safely carrying more passengers daily (see Table 18).
This would improve their safety record on an accident per passenger
mile basis.

Whether younger or older pupil passengers make the driver's task
more difficult, and thus by their behavior on the bus affect the risk
of collision and injury (in the event of a collision), is a matter of
opinion. The 21 and 25 through 54-year-old drivers carry the largest
average daily number of elementary pupils per driver (see Table 19).
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Acci dent Type

To maintain and improve a safety program for school bus transporta­
tion, the circumstances in which accidents occur must be studied. The
following results concern the characteristics of accidents and the cir­
cumstances in which they occur, by driver age.

There were no statistically significant differences among age groups
in the angle of collision (see Table 20).

Drivers 16 through 20 and 21 and over did not differ significantly
overall in the type of accident, although the younger drivers were some­
what more likely to be involved in collisions involving another school
bus. Most of the accident type categories were small (see Table 21).

Data (HSRC, 1974) indicate that drivers under 20 years, especially
males, are overrepresented in single automobile collisions, suggesting
an inexperience factor. In this study, a comparison of single and
multi-vehicle collisions shows 19.1 percent of the accidents of 16-year­
old drivers were single vehicle accidents compared to only 12.6 percent
of 17 through 20-year-old driver accidents (see Table 22). Sixteen­
year-old drivers had a higher proportion of single vehicle collisions
than the other age groups. The proportion for the 17 through 20-year­
old group was similar to that of the older age groups (see Table 23).

Of buses in crashes, defects were reported for only 2.5 percent,
with defective brakes accounting for most (see Table 24). For 13.9
percent of the vehicles, defects were either not known or not stated.
There were no appreciable differences among the driver age groups on
the basis of vehicle condition (see Table 25).

Violations

Of the 1882 drivers for whom the age and type of violations were
reported, the highest proportion with charges were 16-year-old drivers
(61.5 percent) followed by 17-year-olds (61.2 percent). Those with
the least proportion of drivers charged were the 25 through 54-year-old
drivers with 48.4 percent (see Table 26).

School bus drivers had 1128 violations charged against them, with
11 drivers having two violations each. The most frequent charge made
against both the 16 through 20-year-old and 21 and over drivers was
"unsafe movement;" the next was "improper backing." The two groups
did not differ greatly in the type of violations charged against them,
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except that six percent of the violations for the 16 through 20-year­
old group were for "following too closely" (see Table 27). The number
of violations was too small to analyze violation type by age group.

Location of the Accident

The locality where people were doing most of their driving is asso­
ciated with their exposure to risk of crash and affects the number and
type of crashes experienced. Type of driving (urban vs. rural) for each
driver was obtained by determining the locality of the supervising school
as explained in the Methods section earlier. The 20-year-old and 21
through 24-year-old drivers were employed significantly more than the
others in cities. This may provide some explanation of their higher
accident rate for mileage driven, since they were exposed to more risks
from traffic (see Table 28). The urban or rural areas in which drivers
are employed also suggests that type of exposure accounts for the 20­
year-old and 21 through 24-year-old drivers having more accidents than
the other age groups on city streets (see Table 29).

The kind of locality (i.e., open country, residential, school
grounds, or business) in which accidents occur showed no statistically
significant differences for the age groups. However the small differ­
ences do follow the pattern of the previous table. The 20-year-01ds and
21 through 24-year-01ds had more accidents than other age groups in
residential or industrial and business localities. Drivers 55 years and
over had most accidents (53.8 percent) in open country (see Table 30).

The proportion of accidents occurring at intersections and drive­
ways showed no statistically significant differences among the age
groups. The slightly higher proportion of 20-year-old and 21 through 24­
year-old drivers in accidents at intersections could be explained by the
larger amount of city driving they do, and thus, the larger number of
intersections they must negotiate. Older drivers, 55 years and over,
had a greater proportion of crashes not at intersections, reflecting
their greater amount of rural driving (see Table 31).

Time of the Accident

Twenty-seven percent of accidents occurred in winter, thirty-two
percent in spring, six percent in summer (reflecting the months that the
schools are closed), and thirty-five percent in fall. Campbell (1964)
found a tendency (not statistically significant) for drivers younger
than 21 to have more winter time accidents than drivers older than 21.
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Although there are statistically significant differences among the age
groups there are no clear trends readily observable (see Table 32).

While a somewhat larger proportion of drivers' accidents occur on
Friday, the differences were not significant for driver age (see Table
33).

Drivers under 21 had a similar proportion of accidents on both the
school-bound and home-bound trip, but drivers 21 and over had more acci­
dents on the morning trip and fewer on the home-bound trip (see Table 34).

Weather and Road Conditions

To explore the hypothesis that younger drivers (age 16) with less
driving experience had a larger proportion of accidents when the driving
task became more difficult (as discussed earlier in the Waller model).
accidents in difficult driving conditions were examined.

There was no significant difference overall between driver age
groups and the type of road surface. However, 16-year-old drivers had
a higher proportion of accidents on loose surface roads than the other
age groups. Considering only the younger drivers, 16-year-old drivers
had a significantly larger proportion of accidents (17.6 percent) on
loose surface roads than the 17 through 20-year-old drivers (12.3 per­
cent; see Table 35).

Another variable, road defects, was examined as an index of the
difficulty of the driving task. No statistically significant difference
was found, although when roads had defects (e.g., ruts or defective
shoulders), 16-year-old drivers had a slightly higher proportion of acci­
dents than the drivers 17 through 20 years (see Table 36).

There was no significant difference between drivers 16 through 20
years and 21 and over on the basis of road conditions, although the
younger group did have slightly more crashes when roads were not dry
than the drivers over 20 years. A breakdown by age groups did not show
a significant difference for 16-year-old drivers (see Table 37).

Weather affects visibility and road surfaces. and can make the driv­
ing task more difficult. The difference was not statistically signifi­
cant, but again younger drivers did have slightly more accidents when
weather conditions were not clear with rain, snow, clouds or fog (see
Table 38).
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Whether the road was straight and level. or straight and hilly.
curved and level. or curved and hilly. showed no significant differences.
Sixteen-year-old drivers did have a slightly higher proportion of acci­
dents under the more difficult task of driving on roads that are not
straight and level (see Table 39).

Driver Experience

Information about the amount of driving experience in years is
requested on both the Traffic Accident Report and School Bus Accident
Report. but neither report form stipulates whether general driving or
only bus driving experience is to be indicated. Also. driving experience
is coded in years. and it is possible that less than one year's experi­
ence is classified as one year.

The questionnaire to school bus drivers asked for both bus driving
and general driving experience in years and months. The two types of
driving experience differed. and older age groups had a higher proportion
of general driving experience and a lower proportion of bus driving
experience.

When the questionnaire sample is compared with the accident sample.
the proportion of general driving experience is about the same (see Table
40). Ninety-nine percent of 16-year-olds in accidents had less than two
years of driving experience. which corresponds with the questionnaire
group not involved in accidents. This proportion is to be expected as
provisional licenses are available beginning at age 16. The 17-year-old
drivers in accidents with less than two years experience are not over­
represented when they are compared to the experience one would expect,
based on the questionnaire group. For lS-year-olds in accidents. 26.4
percent had less than two years driving experience. which was a lower
proportion than the bus driving experience of the lS-year-old question­
naire group. but higher than the general driving experience of that same
group. The 19-year-old group. although they have a good overall safety
record, showed a much higher proportion of inexperienced drivers (30
percent compared to 6.3 percent in the questionnaire sample with less
than two years general driving experience). The other age groups did
not differ.

The other driver.

Of the crash-involved drivers. 15.4 percent were involved in an
accident on the school grounds (see Table 30). More may have been
involved in accidents in the close vicinity. although this is not
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entered on the report forms. One would expect that if a substantial
number of accidents occur in or near the school grounds, there is an
increased possibility that the other driver involved would also be
youthful, as there would be a higher representation of young people
driving to and from school at the same time as the school buses.

Table 41 shows the age of the 1603 other drivers involved in an
accident with a school bus. For the 1241 whose age is known, 14.7
percent were 17 years and below, and 7.6 percent were 18 through 19
years. These are higher proportions than those generally represented
in North Carolina crashes, where 8.5 percent of the drivers involved
are 16 and 17 years and 11.4 percent are 18 and 19-year-olds (Waller,
1970).

Driver Characteristics

A further study is planned to link the driver characteristics
obtained from the driver questionnaire sample to individual driver records.
However, some characteristics shown by the questionnaire sample provided
an interpretation of age group accident rates.

One reason put forward for hiring student drivers is that they are
more readily available for supervision than adult drivers. However,
about 40 percent of the drivers surveyed over age 20 were school
employees; the next largest group was housewives (31 percent). The age
group with the best safety record among the older drivers was the 25
through 54-year-old group, who had, by far, the largest proportion of
people who stated their occupation as home duties (nearly 35 percent).
All the other occupational groups were much smaller, except that 25
percent of the 55 years and older group were retired or unemployed (see
Table 42).

Eighty-six drivers under age 21 in the questionnaire sample were
not attending school. All 16-year-old drivers were students. Although
the numbers were too small to calculate occupational proportions for
each age, the largest occupational group was the one of individuals
attending college (about 31 percent); 22 percent were school employees
(see Table 43).

Looking at the grades of the student drivers in the questionnaire
sample, the largest proportion had a C average; the next largest group
was the Baverage students. Twenty-year-old drivers had the largest
proportion of C grades, nearly 86 percent (see Table 44).
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IV. DISCUSSION AND SUMMARY

School bus accident rates were calculated both in terms of accidents
per driver age group and accidents per million vehicle miles by driver
age group. The accident rates did not show a simple age-related curve
clearly differentiating between student and adult drivers. Rather, both
procedures for determining accident rate showed 16-year-old drivers to
have the highest accident rates, followed by the 20-year-old and the 21
through 24-year-old groups. The drivers age 17 through 19 had rates that
compared favorably with drivers age 25 through 54. These same relation­
ships were found for all five categories of accidents, namely, all acci­
dents, traffic accidents, police report accidents, property damage only
accidents, and injury accidents (see Figures 3 and 4).

Comparing driver mileage information with accident information,
there were no significant differences found among age groups for accident
severity. Once the drivers were involved in an accident, the amount of
damage did not differ by age group. However, it was the impression of
some school bus driver supervisors that female drivers did less damage
in accidents than male drivers. This impression proved partially correct
in that 89.3 percent of the female drivers age 21 and over in accidents
reported damage below $500 compared with 79.1 percent of accident­
involved male drivers age 21 and over (see Table 14).

The rates on injury-producing accidents and the number of people
injured showed no significant differences by age group. Drivers age .20
and age 21 through 24 carried the largest number of "passengers daily,
thus increasing their potential for having more passengers injured
should an accident occur. Since these drivers did not experience greater
numbers of passengers injured. their safety record looks somewhat better,
then, when one considers the number of passengers safely carried.

No information was available on the type of injury sustained by
passengers, beyond the degree of severity. Information was not avail­
able on injury caused to passengers by their impacting interior parts of
the bus, but this is an important aspect of injury prevention (Snyder,
1972). Vehicle defects were reported by only 2.5 percent of accident
drivers, most of these being defective brakes (see Table 24).

Twenty-year-old and 21 through 24-year-old drivers were employed
significantly more than the other age groups in cities (see Table 28).
This may provide some explanation for their higher accident rate per
miles driven, because they are exposed to more risks from traffic. This
is borne out by the fact that these age groups had a greater proportion
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of their accidents on city streets (see Table 29). Although the differ­
ences were not statistically significant, this pattern held for the acci­
dents in residential or industrial and business areas (see Table 30) and
for accidents in intersections (see Table 31).

The largest proportion of accidents occurred in fall, then spring,
then winter, but there were no clear directions of difference among the
age groups (see Table 32). A slightly higher proportion of accidents
occurred on Fridays, but there were no age group differences (see Table
33). Drivers 16 through 20 years had a similar proportion of accidents
on the school-bound and home-bound trips, but the drivers over 20 had
more accidents in the morning and fewer on the home-bound trip (see
Table 34).

Accidents in more difficult driving conditions were examined to
explore the hypothesis that inexperienced drivers are likely to have
more accidents when the driving task becomes more demanding. Sixteen­
year-old operating drivers had, of course, the largest proportion with
less than two years driving experience, 99 percent (see Table 40).
Focusing on the group with the least driving experience, 16-year-olds
were more likely to be at fault in accidents, and were more likely to
have accidents under adverse conditions.

Sixteen-year-old drivers had the highest proportion of violations,
61.5 percent, followed by 17-year-old drivers with 61.2 percent. The
25 through 54-year-old drivers, who also have a good safety record, had
the smallest proportion of accident-driver charges (48.4 percent; see
Table 26). The numbers for each violation type were too small to warrant
an age group analysis.

Younger drivers in the general driving population have been shown
to have the largest proportion of single vehicle accidents. Such acci­
dents tend to be more severe than multi-vehicle accidents. Although the
amount of damage did not differ significantly for the age groups, 16­
year-old accident drivers had a higher rate of single-vehicle accidents
(19.1 percent compared to 12.6 percent of 17 through 20-year-old drivers;
see Table 22). Sixteen-year-01d drivers had a higher proportion of
accidents occurring on loose surface roads than the other younger drivers
(see Table 35), and a slightly but not significantly higher proportion
on roads with defects (see Table 36). They had a slightly but not signi­
ficantly higher proportion of accidents on roads that were not straight
and level (see Table 39). Drivers 16 through 20 years had slightly but
not significantly more crashes than drivers over 20 on roads that were
not dry (see Table 37) and in bad weather (see Table 38).
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Questionnaire data on the characteristics of the drivers employed
provide some probable hypotheses concerning safety records. The 25
through 54-year-old group which had a good safety record includes a
large proportion of housewives and school employees. However. the 21
through 24-year-old group with a poorer safety record also includes a
large proportion of school employees (see Table 42). The largest propor­
tion of 20-year-old drivers. who as a group also have a poorer record.
were no longer school students (see Table 1). Those still in school were
not high academic achievers (see Table 44), and those who had left school
had a variety of occupations. the largest group in the questionnaire
sample being college students (see Table 43).

V. CONCLUSIONS AND RECOMMENDATIONS

The results indicate that 16-year-old bus drivers experienced a
higher accident rate than other age groups. Ages 17 through 19 years
compared reasonably favorably with older drivers aged 25 through 54
years. Bus drivers aged 20 through 24 years and 55 years and over had
higher accident rates on a mileage basis than the 17 through 19-year-old
drivers. but these older groups were small and the differences could not
be substantiated statistically.

There were not large differences between the age groups on the
severity of accidents. Differences in the location of the accidents were
explained by the higher proportion of 20-year-old and 21 through 24-year­
old drivers who are employed in urban areas. and this also provides some
explanation for their elevated accident rate as they are exposed to more
traffic risk.

There was evidence that the most inexperienced group. the 16-year­
old drivers. had a higher proportion of accidents in circumstances where
the driving task was more demanding such as on loose surface roads, and
slightly but not significantly more accidents on roads with defects and
on roads that were not straight and level. Drivers under 21 years had
slightly more crashes in bad weather and on roads that were not dry.

Sixteen-year-old drivers also had the highest proportion of viola­
tions. and the highest proportion of single-vehicle collisions.

In view of these results. it may be worthwhile to experiment with
licensing more school bus drivers at age 17 years rather than age 16.
provided they have had a full year of driving experience at that time.
Such a procedure could not be expected to result in a reduction in acci-

19



dent rates among first year drivers comparable to the current 17
year-old drivers, since many of the drivers in the latter category have
had not just a year's driving experience, but a year's experience driving
a school bus.

Furthermore, there was a selection factor operating, since a bus dri­
ver can lose his certification if he is convicted of any of the following,
whether they occur while he is driving a bus or otherwise:

1. Any conviction that would bring suspension or revocation of
driving privileges.

2. Passing a stopped school bus.
3. Two moving violations in a 12 month period.
4. Hit and run involving property damage.
5. Speeding in excess of 15 mph above the posted speed limit.
6. Any moving violation in connection with an accident.

In addition, a driver can lose his certification while driving a school
bus, if he is convicted of failure to stop at a railroad crossing, speed­
ing, or failure to stop at a stop sign.

Thus the 17-year-old drivers who drove a bus when they were 16
survived the first year without any of the above infractions.

Subsequent to the 1971-72 school year studied in this report, legis­
lation was passed extending the limited driver's permit to 15-year-olds.
Previously, the earliest such a permit could be obtained was age 15-1/2.
The age for licensing remains 16. The extension of this permit for an
additional six months provides beginning drivers with the opportunity for
additional practice before becoming eligible for licensing. If young
people are actually taking advantage of this option by securing the per­
mit earlier and gaining driving practice during this period, one should
expect to have more experienced l6-year-old applicants for school bus
certification. Such applicants should do better if the experience in an
automobile transfers to the operation of a bus. It may be that l6-year­
old school bus drivers could be selected from those applicants who have
used this new permit option and have had driving experience since the
age of 15.

While an earlier study of North Carolina school bus drivers showed
no significant differences between the drivers under age 21 and those
age 21 and older, this study was undertaken because there was some feel­
ing that circumstances had changed in the interim and that schools were
no longer likely to be able to get such good student drivers. This
analysis showed that there was a significant difference between drivers
age 16 through 20 and those age 21 and older, with the younger drivers
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having a higher accident rate. However, it was further found that it was
the 16-year-old drivers accounting for this high rate. There were no sig­
nificant differences between the accident rates of drivers age 17 through
20 and those age 21 and older. Because further analyses indicated that
the poor performance of the 16-year-old drivers is probably attributable
to their inexperience, it is recommended that increased attention be
given to the selection and training of these beginning drivers. It
should be underscored that the drivers age 17 through l~, who constitute
the vast majority of the total number of school bus drivers in North
Carolina, compare well with the drivers age 25 through 54. In addition,
there were no age differences found in relation to the severity of acci­
dents incurred.
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Table 1. Ages of the questionnaire sample of school bus
drivers and their current educational status
(row percentage in parentheses).

Age At School At Co 11 ege Left School Not Known Total

N (%) N (%) N (%) N (%)

16 249 (100.0) a ( 0.0) a ( 0.0) a (0.0) 249

17 624 ( 99.2) 1 ( 0.2) 4 ( 0.6) a (0.0) 629

18 326 ( 94.2) 7 ( 2.0) 13 ( 3.8) a (0.0) 346
N
N 19 35 ( 53.0) 11 (16.7) 20 (30.3) a (0.0) 66

20 7 ( 18.9) 9 (24.3) 21 (56.8) a (0.0) 37

21-24 1 ( 1. 2) 9 (l0.6) 74 (87.1) 1 (1.2) 85

25-54 3 ( 0.4) 12 ( 1.7) 700 (96.6) 10 (1.4) 725

55 & over 3 ( 4.3) a ( 0.0) 67 (95.7) a (0.0) 70

Not known 5 ( 22.=1L J ( 4.5t 15 (68.2) 1 (4.5) 22

A11 dri vers 1253 ( 56.2) 50 ( 2.2) 914 (41.0) 12 (0.5) 2229
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Table 2. Number of older drivers in the
1971-72 mileage figures and 1974
questionnaire sample (column
percentage in parentheses).

Number

55-59

60-64

65-69

70 & over

All older drivers

1971-72 Mil eage 1974 Sample

N (%) N (%)

54 (37.0) 29 (41.4)

53 (36.3) 21 (30.0)

32 (21.9) 16 (22.9)

_7_( 4.8) _4 ( 5.7)

146 '70
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Table 3. Accident involvement for types of accident
reports (the number of accident drivers
divided by the number of operating drivers
in each age group).

All Traffic Po1i ce Report
Age Accidents Acci dents Accidents

16 0.305 0.270 0.205

17 0.182 0.162 0.128

18 0.128 0.115 0.096

19 0.171 0.154 0.123

20 0.286 0.231 0.209

21-24 0.262 0.248 0.172

25-54 0.131 0.119 0.084

55 and over 0.178 0.151 0.110

All drivers 0.183 0.163 0.128

16-20

21 and over

All drivers

0.187

0.142

0.182

24

0.167

0.128

0.162

0.132

0.091

0.127



Table 4. Yearly mileage by operating driver
age groups.

Number
Age of Dri vers Total Mileage Mean Mileage

16 1,482 10,068,037 6794

17 4,436 29,950,399 6752

18 2,584 17,394,984 6732

19 387 2,767,856 7152

20 90 617,924 6866

21-24 145 1,014,464 6996

25-54 955 6,776,624 7096

55 and over 146 990,682 6785

All drivers 10,225 69,580,960 6805

F7 , 10217 = 2.58, .05 > P > .01
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Table 5. Days driven annually by operating
driver age groups.

Number
Age of Drivers Tota1 Days Mean Days

16 1,483 257,869 173.9

17 4,437 772,649 174.1

18 2,580 452,201 175.3

19 388 68,505 176.6

20 90 15,331 170.3

21-24 145 24,324 168.0

25-54 955 165,301 173.1

55 and over 146 25,246 173.0

All drivers 10,224 1,781,426 174.2

F7 , 10216 = 3.43, P < .01
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Table 6. Daily mileage by operating
driver age groups.

Number Total Daily Mean Daily
Age of Drivers Mileage Mileage

16 1,482 58,220 39.2

17 4,432 172,755 39.0

18 2,579 99,413 38.5

19 387 15,663 40.5

20 90 3,759 41.8

21-24 145 6,066 41.8

25-54 950 39,287 41. 3

55 and over 146 5,679 39.0

All drivers 10,211 400,842 39.3

F7 , 10203 = 3.78, P < .01
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Table 7. Accident rates per million vehicle
miles for types of accident reports
by driver age groups.

All Traffi c Police Report
Age Accidents Acci dents Acci dents

16 45.19 40.13 30.39

17 27.25 24.24 19.20

18 19.20 17.25 14.43

19 24.21 21.68 17.34

20 42.10 33.98 30.75

21-24 37.46 35.49 24.64

25-54 18.59 16.82 11.95

55 and over 26.24 22.10 16.15

All dri vers 27.13 24.19 18.99

16-20 (student) 27.93

21 and over (adult) 21.64

All drivers 27.13

17-20 24.50

21 and over 21.64

All drivers age 24.08
17 and over
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Table 8. Accident rates per million vehicle miles for
property and injury accidents by driver age
groups.

Property Inj ury

Age ACel dents Accidents

16 37.94 7.25

17 23.14 4.12

18 15.23 .. 3.96

19 20.59 3.61

20 35.60 6.47

21-24 33.52 3.94

25-54 15.94 2.66

55 and over 22.21 4.04

All drivers 22.75 4.38
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Table 9. Average daily mileage for male and
female drivers in the questionnaire
sample by age groups.

Means
Age Male Fema le Number of Drivers

16 41.9 41.4 175

17 44.5 46.5 526

18 46.4 42.9 298

19 45.6 53.1 51

20 36.4 47.8 31

21-24 47.0 41. 7 70

25-54 40.5 42.3 670

55 and over 37.1 44.2 65
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Table 10. Traffic and non-traffic accidents
by accident driver age groups
(row percentage in parentheses).

Traffic Non-traffic
Age Accidents Accidents Total

N % N %

16 404 (88.8) 51 (11.2) 455

17 726 (89.0) 90 (11.0) 816

18 300 (89.8) 34 (10.2) 334

19 60 (89.6) 7 (10.4) 67

20 21 (80.8) 5 (19.2) 26

21-24 36 (94.7) 2 ( 5.3) 38

25-54 114 (90.5) 12 ( 9.5) 126

55 and over 22 (84.6) 4 (15.4) ~

All drivers 1683 (89. 1) 205 (10.9) 1888

x2 = 4.15,7 df. P = 0.76. N.S. 1



Table 11. Type of report made on the accident by
accident driver age groups (row per-
centage in parentheses).

Age Po1ice Report School Report Total

N (%) N (%)

16 306 (67.3) 149 (32.7) 455

17 575 (70.5) 241 (29.5) 816

18 251 (75.1) 83 (24.9) 334

19 48 (71.6) 19 (28.4) 67·

20 19 (73.1) 7 (26.9) 26

21-24 25 (65.8) 13 (34.2) 38

25-54 81 (64.3) 45 (35.7) 126

55 and over 16 (61.5) 10 (38.5) 26

All drivers 1321 (70.0) 567 (30.0) 1888

x2 = 9.30, 7 df, P = 0.23, N.S. 1
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Tabl e 12. Injury and property accidents by
accident driver age groups (row
percentage in parentheses).

Injury or Property
Age Fata 1 Acci dents Damage Onl.l Total

N (%) N (%)

16 73 (16.0) 382 (84.0) 455

17 123 (15.1) 693 (84.9) 816

18 69 (20.7) 265 (79.3) 334

19 10 (14.9) 57 (85.1) 67

20 4 (15.4) 22 (84.6) 26

21-24 4 (10.5) 34 (89.~) 38

25-54 18 (14.3) 108 (85.7) 126

55 and over 4 (15.4) 22 (84.6) 26

All drivers 305 (16.2) 1583 (83.8) 1888

x2 = 7.02, 7 df, p = 0.42, N.S.l
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Table 13. Cost per accident by accident
driver age groups (row per­
centage in parentheses).

Under
..Jl.QQ

$100­
~

$500­
m.L

Over
$1000

N N% % N N %

16 130 (30. 4)

17 184 (24.5)

18 79 (25.2)

19 16 (25.0)

20 6 (25.0)

21-24 10 (27.8)

25-54 41 (34.7)

55 and over 7 (28.0)

All drivers 473 (26.9)

215 (50.2)

401 (53.5)

168 (53.7)

36 (56.3)

14 (58.3)

20 (55.6)

60 (50.8)

13 (52.0)

927 (52.7)

51 (11. 9) 32 (7. 5)

113 (15.1) 52 (6.9)

48 (15.3) 18 (5.8)

7 (10.9) 5 (7.8)

3 (12.5) 1 (4.2)

5 (13.9) (2.8)

11 (9.3) 6 (5.1)

3 (12.0) 2 (8.0)

241 (13.7) 117 (6.7)

428

750

313

64

24

36

118

-l.L

1758

1
x2 = 14.99, 21 df, P = 0.82, N.S.
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Table 14. Cost of accident damage for drivers
21 years and over by sex (column
percentage in parentheses).

Male Female Adult drivers

N (%) N (%) N (%)

Under $100 20 (23.3) 38 (40.9) 58 (32.4)

$100-$499 48 (55.8) 45 (48.4) 93 (52.0)

$500-$999 10 (11.5) 9 ( 9.7) 19 (l0.5)

Over $1000 8 ( 9.3) ( 1.1) 9 ( 5.0)

Total 86 93 179

x2 = 10.92, 3 df, P = 0.01
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Table 15. Driver injury by accident drivers 16-20
and 21 and over (column percentage in
parentheses).

16-20 Years 21 and Over Total

Dri ver i nj ured 19(1.1) 5 ( 2.6) 24 ( 1.3)

Driver not injured 1679 (98.9) 185 (97.4) 1864 (98.7)

Total 1864 24 1888

x2 = 2.03, 1 df, p = 0.15, N.S. l

Table 16. Pedestrians struck by type of vehicle by accident
school bus drivers 16-20 and 21 and over (column
percentage in parentheses).

16-20 Years 21 and Over All Drivers

No Pedestrian

Pedestrian:

Hit by School Bus

Hit by Other Vehicle

Total

1680 (98.9)

13 ( 0.8)

5 ( 0.3)

1698

189 (99.5)

( 0.5)

o ( 0.0)

190

1869 (99.0)

14 (0.7)

5 ( 0.3)

1888

x2 =0.69, 2 df. P =0.71, N.S.l
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Table 17. Injury or fatal accidents and the numbers
killed or injured by driver age groups
(column percentage in parentheses).

Drivers in Fatal
or Injury Accidents

Number of
Inj uri es

119 (25.2)

186 (39.4)

89 (l8.9)

10 ( 2.1)

9 ( 1.9)

8 ( 1.7)

43 ( 9.1)

8 ( 1.7)

472

16

17

18

19

20

21-24

25-54

55 and over

Total

N (%)

73 (23.9)

123 (40.3)

69 (22.6)

10 ( 3.3)

4 ( 1.3)

4 ( 1. 3)

18 ( 5.9)

4 ( 1.3)

305

37

N (%)



Table 18. Passengers driven daily by operating driver age
groups.

Number Total Mean Passengers
Age of Dri vers Passenger Dai ly Daily

16 1,479 99,124 67.0

17 4,417 296,286 67.0

18 2,578 170,481 66.1

19 387 25,334 65.5

20 89 6,578 73.9

21-24 142 10,398 73.2

25-54 956 66,910 69.9

55 and over 145 9,265 63.9

All dri vers 10,193 684,376 67.1

F7 , 10185 = 3.27; p < .01
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Table 19. Elementary school passengers driven
daily by operating driver age groups.

Number Total Mean
Age of Drivers Passengers Passengers

16 1361 63,680 50.5

17 3987 203.331 51.0

18 2363 116.619 49.3

19 348 17.820 51. 2

20 84 5.045 60.1

21-24 138 8.805 63.8

25-54 934 59.033 63.2

55 and over 142 7.961 56.1

All drivers 9357 487.294 52.1

F7• 9349 = 30.05; P < .01
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Table 20. Direction of the collision by accident driver
age groups (row percentage in parentheses).

Angle: Side-swipe Side-swipe No
Age Head-on Rear-end Broadsi de (same) (opposite) Coll ision Total

16 6 (1.3) 126 (27.7) 110 (24.2) 62 (13.6) 61 (13.4) 90 (19.8) 455

17 12 (1.5) 250 (30.6) 203 (24.9) 129 (15.8) 106 (13 .0) 116 (14.2) 816

18 6 (1.8) 116 (34.7) 76 (22.8) 46 (13. 8) 45 (13. 5) 45 (13.5) 334

~ 19 2 (3.0) 26 (38.8) 14 (20.9) 13 (19.4) 6 ( 9.0) 6 ( 9.0) 67
0

20 o (O) 8 (30.8) 13 (50.0) 1 ( 3.8) 2 ( 7.n 2 ( 7.n 26

21-24 o (O) 6 (15.8) 13 (34.2) 7 (18.4) 8 (21.1) 4 (l0.5) 38

25-54 1 (0.8) 34 (27. O) 31 (24.6) 22 (17.5) 21 (16.7) 17 (13.5) 126

55 and over o (O) 6 (23.1) 6 (23.1) 3 (11.5) 6 (23.1) 5 (19.2) 26

All drivers 27 (1.4) 572 (30.3) 466 (24.7) 283 (15.0) 255 (13.5) 285 (15.1) 1888

x2 = 43.34,35 df, P = 0.15. N.S.l

1No:t S-igMtl..tc.aYLt



Table 21. Accident type by accident drivers 16-20
and 21 and over (column percentage in
pa rentheses) .

~ 16-20 Years 21 and Over All Drivers

N (%) N (%) N (%)

Other motor vehicle 1105 (65. 1) 129 (67.9) 1234 (65.4)

Parked vehicle 197 (11.6) 30 (15.8) 227 (12.0)

Ran off road or
overturned 163 ( 9.6) 18 ( 9.5) 181 ( 9.6)

School bus 136 ( 8.0) 5 ( 2.6) 141 ( 7.5)

Other obj ect 49 ( 2.9) 3 ( 1.6) 52 ( 2.8)

Pedestrian 17 ( 1. 0) 1 ( 0.5.) 18 ( 1.0)

Other non-
collision 31 ( 1. 8) 4 ( 2.1) 35 ( 1. 9)

Total 1698 190 1888

x2 = 10.85, 6 df, P = 0.09, N.S. 1
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Table 22. Type of crash by driver age (column
percentage in parentheses).

Sing1e-vehi c1e
crash

Multi-vehicle
crash

Total

All Younger
16 Years 17-20 Years Drivers

N (%) N (%) N (%)

87 (19.1) 156 (12.6) 243 (14.3)

368 (80.9) 1087 (87.4) 1455 (85.7)

455 1243 1698

x2 = 11.19, 1 df, p = < .001
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Table 23. Single or multi-vehicle collision by
accident driver age groups (row
percentage in parentheses).

Multi-vehicle Single-vehicle
Age crash crash Total

N (%) N (%) N (%)

16 368 (80.9) 87 (19.1) 455

17 711 (87.1 ) 105 (12.9) 816

18 291 (87.1 ) 43 (12.9) 334

19 61 (91. 0) 6 ( 9.0) 67

20 24 (92.3) 2 ( 7.7) 26

21-24 34 (89.5) 4 (l0.5) 38 /"

25-54 109 (86.5) 17 (13.5) 126

55 and over 22 (84.6) 4 (15.4) 26

All dri vers 1620 (85.8) 268 (14.2) 1888

x2 = 13.64, 7 df, P = 0.058, N.S. l
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Table 24. Vehicle condition reported for all
school buses in accidents.

Total Vehicles

N (%)

Defective brakes 31 ( 1. 6)

Other defects 19 ( 0.9)

Not known or not stated 273 (13.9)

No defects 1648 (83.6)

Total 1971

Table 25. Vehicle condition by accident
drivers 16-20 and 21 and over
(column percentage in parentheses).

All School
Vehicle Condition 16-20 Years 21 and Over Buses

Defects 41 ( 2.4) 4 ( 2.1) 45 ( 2.4)

Not stated or
not known 218 (12.8) 29 (15.3) 247 (13.1)

No defects 1439 (84.7) 157 (82.6) 1596 (84.5)

Total 1698 190 1888

x2 = 0.93, 2 df, p = 0.62
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Table 26. Drivers charged with violations by
accident driver age groups (row
percentage in parentheses).

Age Violation Charge No Charge Total

N (%) N (%)

16 279 (61.5) 175 (38.5) 454

17 497 (61.2) 315 (38.8) 812

18 195 (58.4) 139 (41.6) 334

19 36 (53.7) 31 (46.3) 67

20 13 (52.0) 12 (48.0) 25

21-24 21 (55.3) 17 (44.7) 38

25-54 61 (48.4) 65 (51.6) 126

55 and over 15 (57.7) 11 (42.3) 26

All drivers 1117 (59.4) 765 (40.6) 1882

45



Table 27. Number of violations by accident drivers
16-20 and 21 and over (column percentage
in parentheses).

All
Violation 16-20 Years 21 and Over Violations

N (%) N (%) N (%)

Unsafe movement 272 (26.40) 30 (30.61) 302 (26.8)

Improper backing 183 (17.77) 21 (21.43) 204 (18. 1)

Other violations 167 (16.21) 18 (18.37) 185 (16.4)

Fai 1ed to yield 118 (11.46) 12 (12.24) 130 (11.5)

Speeding 107 (l 0.39) 11 (11.22) 118 (10.4)

Following too close 65 ( 6.31) 0 (0) 65 ( 5.8)

Driving on wrong
( 5.83) 5 (5.10)side 60 65 ( 5.8)

Improper turn 58 ( 5.63) ( 1. 02) 59 ( 5.2)

Tota 1 1030 98 1128

x2 = 16.39, 8 df, p = 0.03
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Table 28. Urban or rura~ expoSure by operating
driver age groups (row percentage in
parentheses) .

Age City Town & Rural Total

N (%) N (%)

16 204 (13.7) 1280 (86.3) 1.484

17 658 (14.8) 3777 (85.2) 4.435

18 341 (13.2) 2240 (86.8) 2,581

19 70 (l8. 0) 318 (82.0) 388

20 22 (24.7) 67 (75.3) 89

21-24 44 (30.3) 101 (69.7) 145

25-54 130 (13.7) 818 (86.3) 948

55 and over 14 ( 9.8) 129 (90.2) 143

All Drivers 1483 (14.5) 8730 (85.5) 10,213

x2 = 48.29, 7 df, P = 0.00
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Table 29. Highway class by accident driver age
groups (row percentage in parentheses).

Age Ci ty Street Rural Road Highway Non-traffi c Total

N (%) N (%) N (%) N (%)

16 183 (40.2) 173 (38.0) 48 (10.5) 51 (11.2) 455

17 325 (39.8) 284 (34.8) 117 (14.3) 90 (11. 0) 816

18 127 (38.0) 119 (35.6) 54 (16.2) 34 (10.2) 334
~
co

19 28 (41.8) 22 (32.8) 10 (14.9) 7 (10.4) 67

20 17 (65.4) 2 ( 7.7} 2 ( 7.7} 5 (19.2) 26

21-24 25 (68.8) 10 (26.3) 1 ( 2.6) 2 ( 5.3) 38

25-54 63 (50.0) 37 (29.4) 14 (11.1) 12 ( 9.5) 126

55 and over 5 (19.2) ~(57~) _2 Ul) _ ~5.4) ~

All drivers 773 (40.9) 662 (35.1) 248 (13.1) 205 (10.9) 1888

x2 = 42.85, 21 df, P = 0.003



Table 30. Locality by accident driver
age groups (row percentage
in parentheses).

Industrial
Age Open Country Residential School Grounds or Business Total

N (%) N (%) N (%) N (%)

16 168 (37.8) 136 (30.6) 76 (17.1) 64 (14.4) 444

17 322 (40.9) 250 (31. 7) 122 (15.5) 94 (11. 9) 788
.j:::o
<.0

18 137 (42.9) 103 (32.3) 40 (12.5) 39 (12.2) 319

19 22 (34.9) 24 (38.1) 10 (15.9) 7 (11.1) 63

20 4 (16.0) 10 (40.0) 6 (24.0) 5 (20.0) 25

21-24 9 (25.0) 1.6 (44.4) 3 ( 8.3) 8 (22.2) 36

25-54 42 (35.0) 39 (32.5) 20 (16.7) 19 (15.8) 120

55 and over 14 (53.8) 6 (23.1) 4 (15.4) 2 ( 7.7) 26

All dri vers 718 (39.4) 584 (32.1) 281 (15.4) 238 (13.1) 1821

x2 = 24.57, 21 df, P = 0.26, N.S.l

1Not S-i.gniMc.a.nt:



Table 31. Intersection or driveway by accident
driver age groups (row percentages
in parentheses).

Not at
Age Intersection Driveway Intersection Total

N (% ) N (%) N (%)

16 173 (38.0) 75 (16.5) 207 (45.5) 455

17 318 (39.0) 151 (18.5) 347 (42.5) 816

18 128 (38.3) 60 (18.0) 146 (43.7) 334

19 26 (38.8) 10 (14.9) 31 (46.3) 67

20 16 (61. 5) 4 (15.4) 6 (23.1 ) 26

21-24 21 (55.3) 4 (lO.5) 13 (34.2) 38

25-54 47 (37.3) 23 (18.3) 56 (44.4) 126

55 and over 7 (26.9) 6 (23.1) 13 (50.0) 26

All dri vers 736 (39.0) 333 (17.6) 819 (43.3) 1888

x2 = 14.05, 14 df, p = 0.44, N.S.l
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Table 32. Percent of crashes experienced by season by
the year for accident driver age groups (row
percentage in parentheses).

Autumn Winter Spring Summer
Age (SeRt. -Nov.1 (Dec.-Feb.) (March-May) (J une-Aug . ) Total

N (%) N (%) N (%) N (%)

16 185 (40.7) 103 (22.6) 142 (31. 2) 25 ( 5.5) 455

17 289 (35.4) 240 (29.4) 240 (29.4) 47 ( 5.8) 816

(J1
18 100 (29.9) 85 (25.4) 135 (40.4) 14 ( 4.2) 334

---'

19 20 (29.9) 24 (35.8) 21 (31.3) 2 ( 3.0) 67

20 7 (26.9) 9 (34.6) 8 (30.8) 2 ( 7.7) 26

21-24 15 (39.5) 10 (26.3) 11 (28.9) 2 ( 5.3) 38

25-54 42 (33.3) 37 (29.4) 39 (31.0) 8 (6.3) 126

55 and over 4 (15.4) 9 (34.6) 9 (34.6) 4 (15.4) 26

All drivers 662 (35.1) 517 (27.4) 605 (32.0) 104 ( 5.5) 1888

x2 = 35.48, 21 df, P = 0.03



Table 33. Day of week by accident drivers
(column percentage in parentheses).

Monday

Tuesday

Wednesday

Thursday

Fri day

Total

All
16-20 Years 21 Years and Over Drivers

N (%) N (%) (%)

296 (17.5) 36 (19.1) 332 (l7.7)

338 (20.0) 36 (19.1) 374 (l9.9)

349 (20.7) 40 (21.3) 389 (20.7)

326 (19.3) 35 (l8.6) 361 (19.2)

381 (22.5) 41 (21.8) 422 (22.5)

1690 188 1878

x2 = 0.43,4 df, p = 0.98, N.S.l
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Table 34. Percent of crashes experienced by time of day
for accident driver age groups.

Early School School
Morning Pickup Mi dday Return Evening

Age 1~ M=-7 lim 7-10 am 1Q am to~ pm 3-6 pm 6 pm-12M Total
- - -

N (%) N (%) N (%) N (%) N (%)

16 11 (2.4) 170 (41.8) 48 (l O. 5) 202 (44.4) 4 (0.9) 455

(J"I 17 11 (1.3) 355 (43.5) 97 (11.9) 339 (41.5) 14 (1. 7) 816w

18 7 (2.1) 132 (39.5) 33 ( 9.9) 156 (46.7) 6 (l.8) 334

19 o (0.0) 33 (49.3) 12 (17.9) 22 (32.8) o (0.0) 67

20 a (0.0) 10 (38.5) 7 (26.9) 8 (30.8) 1 (3.8) 26

21-24 1 (2.6) 21 (55.3) 7 (18.4) ] 9 (23.7) a (0.0) 38

25-54 1 (0.8) 59 (47.2) 25 (20.0) 38 (30.4) 2 (1.6) 125

55 and over O~ 13 (50.0) 4 (l5.4) 9 (34.6) o (0.0) 26

All drivers 31 (1. 6) 813 (43.1) 233 (l2.3) 783 (41.5) 27 (1.4) 1887

x2 = 42.29, 28 df, P = 0.04



Table 35. Road surface by young accident drivers
(column percentage in parentheses).

Hard surface

Loose surface

Total

16 Years 17-20 Years Young Drivers

N (%) N (%) N (%)

361 (82.4) 1038 (87.7) 1399 (86.3)

77 (17.6) 146 (12.3) 223 (13.7)

438 1184 1622

x2 = 6.99, 1 df, P = 0.008

Table 36. Road defects by young accident drivers
(column percentage in parentheses).

Road defects

No defects

N

16 Years 17-20 Years Young Drivers

N (%) N (%) N (%)

41 (l0.0) 90 ( 8.0) 131 ( 8.5)

369 (90.0) 1041 (92.0) 1410 (91.5)

410 1131 1541

x2 = 1.36, 1 df. P = 0.24. N.S. l
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Table 37. Road conditions by accident drivers
16-20 and 21 and over (column per-
centage in parentheses).

~ 16-20 Years 21 and Over All Drivers

N (%) N (%) N (%)

Dry road 1232 (76.3) 144 (81. 8) 1376 (76.9)

Wet, muddy, icy
snowy, oily, etc. 382 (23.7) 32. (18.2) 414 (23.1)

Total 1614 176 1790

X2 = 2. 38, 1 df, P = O. 12, N. S. 1

Table 38. Weather by accident drivers 16-20
and 21 and over (column percentage
in parentheses).

~ 16-20 Years 21 and Over All Dri vers

N (%) N (%) N (%)

Clear 1044 (63.7) 125 (69. 1) 1169 (64.2)

Not clear 595 (36.3) 56 (30.9) 651 (35.8)

Total 1639 181 1820

x2 = 1.81, 1 df, p = 0.17~ N.S. 1
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Table 39. Road character by young accident
drivers (column percentage in
pa rentheses) .

Straight and level

Not straight and
1evel

Total

16 Years 17-20 Years Young Drivers

N (%) N (% ) N (%)

234 (54.5) 691 (59.4) 925 (58.1)

195 (45.5) 473 (40.6) 668 (41.9)

429 1164 1593

x2 = 2.79, 1 df, P = 0.59, N.S. l
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Table 40. Driving experience for accident (A) and
questionnaire (Q) groups by driver age.

Group and Type Less Than Three Number
Age of Experience Two Years Two Years More Years of Drivers

(%) (%) --m
16 A-Accident group 99.0 0.0 1.0 418

Q-General experience 98.7 0.4 0.2 246
Q-Bus driving experience 99.5 0.0 0.2 230

17 A-Accident group 86.3 13.2 0.5 781
Q-General experience 88.8 10.2 0.6 617
Q-Bus driving experience 96.7 3.3 0.0 607

18 A-Accident group 26.4 70.4 3.2 311
Q-General experience 20.5 71.0 8.5 341
Q-Bus driving experience 76.9 21. 9 1.2 334

19 A-Accident group 30.0 20.0 50.0 60
(}l Q-General experience 6.3 28.1 65.6 64......

Q-Bus driving experience 45.3 42.2 12.5 64

20 A-Accident group 4.2 41. 7 54.2 24
Q-General experience 2.7 10.8 86.5 37
Q-Bus driving experience 40.5 24.3 35.1 37

21-24 A-Accident group 5.6 13.9 80.6 36
Q-Genera1 experience 1.2 1.2 97.6 85
Q-Bus driving experience· 42.9 14.3 42.9 84

25-54 A-Accident group 10.6 4.4 85.0 113
Q-General experience 0.7 0.0 99.3 732
Q-Bus driving experience 36.8 17.9 45.3 717

55 and over A-Accident group 0.0 9.1 90.9 22
Q-General experience 1.4 0.0 98.6 70
Q-Bus driving experience 11.4 8.6 80.0 70

All drivers A-Accident group 68.2 20.2 11.7 1765
Q-Genera1 experience 40.0 15.1 44.9 2182
Q-Bus driving experience 66.5 12.8 20.7 2143



Table 41. Other driver age in accidents with
school bus drivers.

Rel ati ve Adjusted
Frequency Frequency

Other j)river Age Number Percent Percent

Under driving age 4 0.2 0.3

16 93 5.8 7.5 14.7

17 86 5.4 6.9

18 51 3.2 6.1 1 7.6
19 44 2.7 3.5

20 40 2.5 3.21 18.1
21-24 185 11.5 14.9

25-54 600 37.4 48.3

55 and over 138 8.6 11. 1

Not stated 362 22.6

Total 1603 100 100
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Table 42. Occupations of the school bus drivers
over 20 in the questionnaire sample
(column percentage in parentheses).

Occupation 21-24 25-54 55+ All Adul ts

N (%) N (%) N (%) N (%)

Profess iona1 2 ( 2.5) 24 ( 3.4) 2 ( 3.1) 28 ( 3.3)

Clerical 3 ( 3. l) 44 ( 6.3) ( 1.6) 48 ( 5. l)

Skilled 6 ( 7.4) 41 ( 5.8) ( 1. 6) 48 (5.l)

Unskilled 7 ( 8.6) 25 ( 3.6) ( 1. 6) 33 ( 3.9)

Farm work 4 ( 4.9) 39 ( 5.6) 14 (21 .9) 57 ( 6.l)

College 8 ( 9.9) 2 ( 0.3) 0 (O) 10 ( 1.2)

Home 15 (18.5) 244 (34.8) 7 (lO.9) 266 (31.4)

Retired or
unemployed o (O) 4 ( 0.6) 16 (25.0) 20 ( 2.4)

School
employee 36 (44.4) 278 (39. l) 22 (34.4) 336 (39. l)

Total 81 701 64 846
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Table 43. Occupations of the younger drivers
not attending school in the ques-
tionnaire sample (column percentage
in pa rentheses) .

Age In Years
All Young

Occupation 17 .l1l 19 20 Drivers

Clerical 0 2 2 5 ( 5.8)

Skilled 0 2 3 6 ( 7.0)

Unskilled 4 3 3 11 (12.8)

Farm 0 2 0 3 ( 3.5)

Home or unemployed 0 2 5 2 9 (10.4)

College 0 6 11 10 27 (31.4)

School employee 4 5 9 19 (22.1)

Not stated 1 2 2 _1 6 ( 7.0)

Total 5 20 31 30 86 (100)
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Table 44. Grades of student school bus drivers in the
questionnaire sample (column percentage in
paren theses) .

Age in Years All Student
Grades 16 17 18 19 20 Drivers

N (%) N (%) N (%) N (%) N (%)

A 12 ( 4.9) 41 ( 6.8) 17 ( 5.4) 0 (0) 0 (0) 70 ( 5.8)

m B 99 (40.6) 243 (40.4) 130 (41. 7) 10 (30.3) 1 (14.3) 483 (40.4).....
C 129 (52.9) 299 (49.8) 150 (48.1) 23 (69.7) 6 (85.7) 607 (50'7)

0 4 ( 1.6) 18 ( 3.0) 15 ( 4.8) a (0) 0 (0) 37 ( 3.1)

Total 244 601 312 33 7 1197



DRIVER PERFORMANCE

TASK DEMANDS

" ACCIDENT"

TIME

NO INJURY

~
MINOR INJURY

~
SEVERE INJURY

~
NON-SURVIVABLE

INJURY

Figure 1. An "accident" model.
(from J.A. Waller, 1967)
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Figure 2. Accident involvement rates by driver age groups
(percentage of each group involved in accidents).
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APPENDIX A

Traffic Accident Report



1

2
!

>
III

Ivote 0 [)QY of A.M. P.M.
OAT Accident 19 Week Hour 0 0

Accident
occurred: In City
in County, or town of

Z
Outside City or Town __ Miles D 0 0 0 0 00 of

f= N E S w (City or Town, limits C.I,t.r<
U On ot its intersection with0 - -

..... Hwy. No. (I., U.S .. NC., R.P, R.U,) Street or Hwy. no.
If not ot If no Hwy. No., identify by name
intersection, o Miles 0 Feet 0 0 0 o From toward

N E S W HIQhwov No or Ad'ocent County Line Highwov No., City, Of Adjacent Count'" Lirlll

ACCIDENT R n f M , hi Ie i i h'

TVPE " Right 12. lett )3. Overturned 11" 9~~dr Is. Pede~ttion 16. O~~hic~otor 17 ~~~~ci~ !8, ro,n I' ,eye e Ilv. nlmo Deed Obje<;t 112. Ot er Obteet

No of Dote Qf
Vehicles Driver: - Birth
Involved Firsr Middle L.ast Name Street or RFD City and State MOl'lth, Date, Yeor

CJ Driving Driver's Member of Ves No
Age__ Sex_ Race_ Experience__ License ~___ 0 0 Armed Forces 0 0

VEHICLE Years Number, State Oper Cr.auff Specify Rflt,iction

NO. I Veh: Year____ Make____ ColorLZI Registration M.V.No.
Number State Year

Amount of Owned Ports
Damoge By: Damaged

Drivable: Name Street or RFD C;ty and State
Yes No Vehicle

S 0 o Removed To Bv
VEHICLE Driver or Oo~e of

NO. 2 Pedestrian; Bir~h
Fir,t Middle L.ast Name Street or RFD City and Stote MOrltn, Dote, Y.or

OR Driving Driver's Member of Ves No

PEDES-
Age___ Sex~ Race_ Experience__ license _" 0 0 Armed Forces 0 0

Years Number, Stole Oper Chauff Specify Re1frl<;tign
TRIAN

Veh: Yeor___ Make____ Color~ Registration M.V.No.
Number Stote Veo'

Amount of Owned Parts
Damage By: Damaged

Drivable: Name Street or RFD City and State
Ves No Vehicle

S 0 o Removed To Bv
Amt. of Dam. Other Owner and
S Property Damoae Address

Injury Closs K. Killed IA. ~;~~e,si~~ ~~dln;~rbeasc:r!~:~lnf~o;o~c:~'edlstorted IB Other VISible inlury or brUIses, IC. ~~I~i~~'~~~~n~~r~ni~~~~~~i~~~rfeJ~lnt atobraslof'\~ swelllnq, limpln etc

INJURED
Ven. 1\0" Sex Race Inl. CJ Nome Street or RFO City State

PERSONS

(Include
fotally
inJuredi

:0
1 1 I I I I I I I I I I I I I Injured token to

- Describe what happened:

INDICATE
~ NORTH -
I- -

I- -
1-'

I- -
l-

I- -

I- - fire impressions prior to impact: No. 1__ No. 2__

I I I . I I I I I I I I I I I I I I I Distance of travel after impact: No. ,___ No. 2----

rwlT- Nome Address
NESSES Nome Address

Nome Charge(s) (Cit. No,)
~rrests:

Nome Charge(s) (Cit. No,)

ign Here
Of/ker's rank and name Num~r Deportment Date of r.port
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~~-- - -------­

Z~ne No----------- Yeh:2----------
Tract -~--'-.---- ------ ---I-"--':"-~-- --------,.-
- -------------- --- ------- -- -----
If. city vehicle or pr?p. demo R k
~~_~..9me of I!~E~_I~__~_'?:_~ __~r_e:-~~~----
Veh l ______+__ ~ _

-------------- --- ---
Veh_ 2-----------_._--+--------

City Cese No Authority for remove I of vehicles: 8 1 2 8 1 2
0 0 0 0 0 0

VEHICLE I g VEHICLE 2

~
, ,

POINT OF 70 r-, 03 POINT OF 70 03
INIT IAL INITIAL

CONTACT I ' CONTACT

0 0 0 0 0 0
6 5 4 6 5 4

DIRECTION OF TRAVEL
VEH 10000 ON

N E S W

POLICE ACTIVITY
VEH_ 2 0 0 0 0 ON_

OR PED N E S W

Time Arrived at Scene ~O

Hour

(OffIcer ot scene, drIvers contacted station ele)

(Check one)

o 0 13. Chemical test given

o 2 Crossing not at intersection

o 3, Coming from behind parked

r: 4 W~k~~~rein roadwov WIth
traffiC

C 5 Walking in roadway QQaimt
traffIC

["] 6 Getting 01'1 oT oit ... ehide

o 7 Standing in roadway

D 8. WarkinQ in loodway

o 9. Playing in roadway

010 lying in roadway

o ! 1. Other in roadway

(Spe~lty)'··

[] 12. Not in roadway

mIne ,mpairment

WHAT DRIVERS WERE DOING
O"Ve< BEFORE ACCIDENT

I 2 (NON-MOVING Vehicles)

DO lC Stopped in Trovel Lone

lJ 0 1 I Parked out of trove! lones

[j 0 12: Parked in trav!'1 lones

(MOVING Vehicle~)

o 0 I GainQ straight ahead

o 0 2 Chonging Lanes elr Merging

00 3. Paning

D 0 ~ Making right turn

o 0 5 Mak;ng left turn

o 0 6 Moklng U turn

00 7 Bocking

~ [] 8. SlOWing or Stopping

~l 0 q Starting in Roadway

n [110 Parking

~l [J 1J. leav.ng Parked Position

LJ 0 \2. All Othef

WHAT PEDESTRIAN WAS DOING
{Check one)

IJ 1 Cror.s.ing at intersection

APPARENT PHYSICAL
D[lve2 CONDITION

or ~Other thon sobtlety)
PED.

DO Jill

o 0 2 Fatigued

DO 3 A.leep

CO .. Other Physicol Impairment

o 0 5 Resttlctlon net Complied wit"

C; CJ 6. Normal

o ~ 7 Condition not known------------
APPARENT SOBRIETY

o 0 10 Hod not been drinkiMg

o 0 11 Drinking-Ability Impaired

o 0 12. Drinking-Unable to det.r·

mph

No viSion obstruction

Windshield or Windows.

BUildings., signs. bushes, etc

Speed of ""eh'cle \

Vehicle
I 2

~J L; \ COl 0 House Troller

CJ Trailer

ICheck. one or mOle tor eoch dflver)

Dnver
I 2

o 0 I. ExceedlnQ stated limit

o 0 2 Foiled to yield fIght of way

o 0 J Drove left of center

o [] 4 Improper overtolung

o 0 5 Passed star> sign

o 0 6 DIsregarded trofflc 5'91'101

-l 0 7 Followed too do,,'V

=.J 0 a Mode Improper 1urn

iJ 0 9. Impreper or no SIgnal

I~J 0 10 Improper parking 10Colion

~I 0 11 Other improper driVing

Speed of veh,c1e 2 mph

CAUSES OF ACCIDENT

VEH ICLE TYPE

Posted speed Ilm!t mph

VEHICLE CONDITIOI'<
Vehlc Ie (Check o"le er mere)

\ 2

r-~ [J I Dett:et've brakes

llJ 2 Defective headlights

n [J J DefeOlve rear lights

~J 0 " Oefel:IIVe steering

=J [] 5 Defective tires

; Ll 6 Other defective equipment

f'] II 5 Trui-~~~~~clor or'ld Semi­

\~ [J 6 :ruck ar'ld rro ler

~ C 7 Su.

[J LJ 9. Emergency Veh,cle

~ 0 8 Other

Driver
I 2

o [J 10

CJ [; II

::J [J 12

~-: r-' 2 TOlucat

_ ~ [ j Truck-1: Qxltls

LJ [j 4 Truck-J axles

[~[: 7 Not know~S~e~:~~ctlve
L~; p _8 ':::0_de~ct~delt'::ted

VISION OBSTRUCTION
(Check one)

o pm.

3 Dawn

2 Dusk

5 Darknen (street not II!jlhted)

~ DQrkneu (street lighted)

_________0 o_m 0 p.m

Hour

ROAD DEFECTS

WEATHER
[Check one}

((heck one)

o I 1 Control not operating properly

o 12 Control not "'Is,ble or leOlble

CONSTRUCTION
(Check une)

TRAFFIC CONTROL
[Che~k one or more)

o I Stop Sign

o 2 Y lerd Sign

o 3. Stop and Go SIgnal

o ~ Flu~hm~ SlfOlnal With Stop SIgn

D 5 Floshlng Signal WIthout Stop Sign

o 6 R_ R. Gate and Flasher

o 7 R. R, Floloher

o 8 Officer

o 9 Other DeVIce

o \0 No ContrOl Pruent

o I CleQr

o 2 Cloudy

o 3. Raining

o 4 Sno.... ing

o 5 Fo.

o 6 Sleet or Hail

o 1 Concrete

o 2 Smooth Aspholt

o J Cocrs.e Asphalt

o ~ Grovel

o 5 Dirt or Sand

o 6 Other

o 1. Laale motenol on surface

D 2 Holes, deep ruts

U 3 Lo..... shoulders

o ~ Soft shoulders

o 5. Other detectlo

o 6 Road under consTructIOn

o 7 No defects

LIGHT CONDITION

o I DQYliQ~;heck one)

o
o
o
o

Dote

Inter~ectlon at Two Roadway.

NOI'l-lnter,ectlon Median
(ros!oover

7 End or 8eg,nn,ni of Divided
tiig!!.wci:.. __

LOCALITY

4 Alley Intersection

Time Notified of Accident

Source of information;

ROAD CHARACTER
{Check one)o I Straight rOCld-le ....el

o 2 Straight rood--hillcrelt

o 3 Strol!:Iht rood--on grode

D ~ Sharp Cur",e-Ievfll

o 5. Sharp curve-hillcrest

o 6 Sharp r.:urve-on grol.3e

o 7 Other curve--level

o 8 Other curve-hillcrest

o 9 Other curve--on grode

o 8 Buslneu

o 10 Residential

o II School & Playground

~J 12 Open Country

ROADWAY FEATURE
Check ,f applicable}

o 1: Bridge or Linderpa15

o
o
[]
[]
[]

ROAD COND 11I0N
IChecl( one)

[j \ O'v

o 2 W.,

[j J OdV

[] , Muddv

o 5 Snow)'

o 6 Icy

FIXED OBJECT STRUCK
,'CIlN.k t,nt struck only)

o 1. Tree

rJ Utilily Pole

LJ Fence or Fence Post

[j Gu~~d ~~dl,a~r Guard Post

o 5 GU~ SRh~~I~:r Guard Po,t

o 6 Bridge

o 7. Underpau

o 8 TraH'c lsl;;md, curb, or medlan

o 9 Sign or Sign Post

o 10 Other Object

o \\ No c>bject ,nvolved
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APPENDIX B

School Bus Accident Report



fcwm TD 25 SCHOOL BUS ACCI DENT REPORT
PLEASE ANSWER EVERY qUESTION FULLY

rEv.,." ",10"", bu accVUal ",AieA ;"v.lv i..;",.". or ""lA, or ,....p.rll/ dtJ.....v. ",...1 b. r.port.d "......ptlw ... thio f,"".
T",• •..,,;., 10 b• ....I I. SIGI. BOGrd ./ Ed "ioft. 0...,."" 10 b. r.IGi...d bl/ C""..II/ S"p...."I.""..I.)

.......SCHOOL COUNTY

LOCllion: Accident occurred on:

Time: Day Date .19.. Time A.M. . P.M.

lUI Drive" Name of driver Telephone No. . .
~ddress .......... ........ . Student. . .. ..
Age yrs. Sex Race Experience yrs. Adult ..

School Ius: Bus No. License No. Make.. .. .......... Model.
(Vehicle # 1) No. pupils on bus at time of accident. Estimated speed at time of accident .. . M. P. H.

Damage to bus . .. .

Inlurles:

Was bus driver injured?

Name. of Injured Perlons Age *Identlfic.tlon

Estimated Cost for Repairs $

Nature of Injuri•• Attending Physician

• Identify as either: bus driver; transported pupil; walking pupil; other pedestrian; transported school employee.

Other vehicle:
(Vehicle # 2)

Name of driver Age ~ddress

Type vehicle. .. Year Model License No....
Damage to vehicle $.. Owner of vehicle
Address ..
··Names of injured and extent of injuries.

Speed at time of accident ....... M.P.H.

Tel. No.

Accldenl
Involved:

o Pedestrian 0 Other motor vehicle 0 R. R. t,.in 0 Animal-drawn vehicl. 0 Bicycle 0 fixed object
o Animal (ridden, herded, unattended) 0 Overturned in roadway 0 Rln off roadway 0 Other non·colll,lon (fell from vehicle, fir. ate.)
o Other (expl.in in remarkt).

(TO BE DESCRIBEO BY SCHOOL OFFICIAL INVESTIGATING THE ACCIDENT)*. * De.cription: ..
(Give full
descriplion

of c..ndillons
leading I•
• ceiden',

whal each
driver did,

delails
delermining

responsibility
elc.)

Slalemenl
of Driver
of School

Ius:
(Vehicle # 11

··If vehicle # 2 is a public school bus, list same information as for # 1.
···To be filled in by investigator.

(OVER)
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Fill out. Show how accident occurred by using this diagram

'---~\ \'-----
Di~gnm

.1
.ccident \ \ I I

Addre..

From To
(S. E. corner, or west side to N. e. corner, or east side, etc.)

rllce Occupation

PEDESTRIAN: Was going
(ChecK one) Direction

Was pedestrian violating traffic law? 0 Yes

Address

o Ono Across
Street nllme, HigtlwlIY No.

o No NaTionality

..... .

Tr..., cro~••tc'
Buildi"",
Embank",,"t
Signboardl
Holle'.lt
Park..cl cars
Mov,,"lO cars

....Ilowed urllic.nMd PlI'IOn
to operate v.hicl,

Foiled to lignol
Improper lignal
Imp'oper or def"'ti .... equip.
O,ov. throuo" ..".,.,. 10",

Stop lion v;olotion
Violated warning lign--lig"'
POised stopped Khool bus
Pa".noer(l) diltrocted

bUI driv.rl ott.ntion
Fa,led to toke proper

pr.caution in Ieoving bua.
Improper Itart trom

parked palltlon.
No viQlotlon indlCot.d.
Oth., ,mproper action (."pla;nl

00 24

00 15

00 16

00 27

VISION OBSCURED (Che<:k where applicabl.)
VEHICLE HIGHW....V

Veh,cl.
I 2

00 1

00 2

00 2

00'
ODS

~ ~:

Rain. Snow.•tc on
wind"""ld

Windl",eld orherw".
obSCl.lred

Villon obKur." by
load on ve",cl,

V.hid.
I 2

001

00 2

00'·

VIOLATiONS INDICATED (Clwck one or more for each ....hlcl.)
I 2

00 15.

00 16

00 17

00 18

00 19

00 20

00 21

00 22

o D'2J

Falted to yield right of woy
Improper bo<:kirlQ.
Mode Imprope, turn
Following too closelv
Improper pan'ng
Oriv;"", on wrong lid, of rood
Spe.cl too o"at fo. cond,tionl
Imprope, pa'k'rlQ
Inattentive driving
RKklen drov,ng
Hit and run
L,cen" lulpe.,.;jed-.evok.d
Faded to He ,f mov.m.nt

could be mode ,n IOhty
Fa,l.d to ItOp ,n on .merg.ncy

..... EHICLE DeFECTS
Ve....el. (e"eck em. 0' more)
I 2
o 0 1 Def.et've brokel
o 0 1 L'Q"t,ng equ,pm.nl
o 0 J Stee"ng mechanl1m
004. T... Io 0 5 Other d.f.cts
o 0 6 No defech

ft"p~,:'Iu~;t>nkr;:::rkl)

LIGHT
(Check one)

o 1. Daylight
02 DUlk
03 Dow"

DorkMu w,I"
o -4 Sireet or I-I'9"woy

loOhted
O~, Stre.' or ""'OIhwoy

not I,ghted

Hod nat been drinking
Hod bien drink,ng If 10'

o. ObvioUlly drunk
b, AbIlity jmpoir~

c.....bllity nol ,mpa,red
d. Not known ......th.r impa,red

WEATHER
lCheck one)
Cleor
Cloudy
A.alning.
Snowing

'"
(Specify Other)

0 1

0 2

0'
O'
OS
0 6

TRAFFIC CONT~OL (C"'Kk ON)

o 0 1 R. R, croMing oates.o D~ 2 A.. R. crolllng automatic 110nal
~O 0 ~ J Oft,c.. or watchman.

!BB~ ; ~::~ ::~~ ::~~:I
~ 0 0: 6. Warning SIQn or IIgnol.

lI.8 B~ 7 (Sgecitv other)
o e. No control pr...nt

WHAT PEDESTRIAN WAS DOING WHAT OR IVERS WERE DOING
o 1. Cronlng at Inf.rMCtior-with lignal. Vehicle V.h,cle
o 2. Sam...-agoin.t lignal. 1 2 (Ctwlck OM for eoch driver) r:2
o 3 Som-.no lignal. 0 0 1 Mokirog right tum. 0 0 1
o .. Sarmt--<lioponally 0 0 2 Making lett turn 0 0 :2

8 : ~:~:: :tmot~~~:-=ad cors BB ~: ~~~nolt~i;~;nahead BB ~:
7. Walking in roadway (c~k two) 0 0 5. Slowing or lIapping 0 0 5

8 :: :~~;O::~~fjC_ B ~: :~=i1;~:i10bl" BB ~: ~~:~::: :~:: ;:rf:~ I;S~hon 0 0 6
o 8. Storodlng I" IOf.ty ZON 0 0 8. Stopping in traffic lone 0 0 7
o 9. Getting o~ or ott otne, ...ehicl. 0 0 9. Pa,ked. 0 0 8
o 10. WOrking, 'n roodwoy 0 0 10. Bock.ing. 0 0 9
011. P'a""rlQ ,n modwG.... (Check. applicabl. Iteml) DO 10
o 12, Hitch'~ on ...."lIel. 0 0 I O....rtaklng 0 0 I I

1•.1.n°,L..C:~:;'· ":';"=YI':""":::inl,,,~.:::·;;:d-::=:Y';':I'='P:::'.=;"C:.::':'''''=7'-:bo="::.m7::I'-:;=:::nO~R~:,:;:-:A=:-s:=~=d:",::..Y~'"::'::.::bj_., _.'_I'O_d_"--1
t B8 :~

CONDITION OF DRIVERS I, 2 AND PEDESTRIAN 1ct'leck on. 0' more)
, :z Peel. I 2 P.cl. 0 0 14

o 0 0 1. Ph...sical d.fect (....night. ,tc.l 0 0 0 1
o 0 0 2. Ottle, hal'ldkaps 2
000 3 III ODD
0004. Fatigu«l. 000o 0 0 5. ....ppor.ntl asleep 0 0 0o 0 0 6. Appar.ntl normal. 0 0 0
o 0 0 7 Wearing gla.-

KINO OF LOCALITy
Check OM to indicate tnat tn. O,iI'Q

within 300 f..t was primOflly
o 1 Monufoctunng and imU"llrial
o 2 Shopping ol'ld buli_11o 3 Rnidlntol d'ltrict
O. School and pla'flilraundo 5 OpIn country
D' .....

(Spec,fy oth.r)

A.O OWAY CHAR....CTER
V icl. (Check one for
1 2 leoctl v.hlcle)
o 0 1. StraIght rOoOd

o 0 2. S':;~ curve or

2£ ~."'o:~~:~~v=;h )

o 0 I Lnel rood
o 0 2. Up grode
o 0 3, Holl crnl
Pi n -4. Down groeM

I

RO....O SUR.FA. C. '[Check one)
o I. Conerele
02 eflck
o 3......Ipholt
o -4 Grov.1 } Oded
o 5 Sand, 0
0 6 Olft. 0
o 7 Wood block

o • lSpeCify oth.r)

ROAD CONDITIONS RO....D WIDTH ....NO LANES
(C".d.. a"') (Check one or mo,.) I W,dth of pavltl'rl.nl or rooc:l lutfoc:.
o 1 Dry 0 1 Loose maler,a! on lurfoc. for v.hiculor traffic, ••cl. Ihoulders ..ft.

8; ::dY 8 ~ ~:;:~'I':-:W:~:~1 ....dd"ionol w,dth at IMulders ... ft.
o -4 Snow... 0 4 Other dlf«tI Total numbe, W... lann 0 V"n
o 5 Icv 0 5 No cNifectl of traffic 10ne1 marked 0 No

f------
w
---.-.-'.-.'-U-nd,::I:::!~P::c:::~::';t:u;:;U::':'~~o.;:~n;';''::~;;:Q;;:'·::'·::'')1 e::: ~c:~~;raffic B::

or ••pa,. 0 Vel 0 No It 10, by wMt:

Was the highway location, width, condition

in any WlJV to blame for the accident?

Does this place have a Please state
bad accident record? number of accidents

If so,

by whal?

In months.

How can future

dccidents be prevented here?

FOR SCHOOL OFFICIAL INVESTIGATOR ONLY

Show Citation Charges
Name Charge

Did you witness
the ac:cid4ntit

Time notified
of accident

Name

Date Tim..

o A.M
o PM

Charge
Was investigation made 0 Yes

of scene of occident? 0 No .
Dote

o A.M.

. 0 P.M.
Time

Where elle was
investigation madW

Is inves.tigation
complete?

SIGNATURE
Name and title of school official investigator Address Date of report

SIGNATURE
County or City Superinterdent Date
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APPENDIX C

Annual Pupil Transportation Report (APTR)
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APPENDIX 0

Questionnaire to School Bus Drivers



QUESTIONNAIRE TO SCHOOL BUS DRIVERS

(For Research Only)

(5) 1

(6-18) Last name (print one letter to a box)

(19-26)

(27) Middle initial

D
(28-37) Home city or town _

(38-39) County

(40-45) Date of birth (in numbers) -~(m-o-n-t7h~)-

(46-47) Present age (in years) ___

(day) (year)

(48) Sex:

(49) Race:

(1) 0 Male

(1) D White

(2) 0 Female

(2) D Black, Indian, other

(50-56) What is your N.C. driver's license number? _

(over)
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- 2 -

(57-60) How long have you been driving?
(years) (months)

(61-64) How long have you been driving a school bUs? __~ ~__
(years) (months)

(65) Besides your school bus driver certificate, what type of North
Carolina driver's license do you hold? (check correct box)

(1) 0 regular operator's license (2) 0 chauffeur's license

(66) Are you

(1) 0 a regular driver (2) 0 a substitute driver

If you are a substitute bus driver, skip the next few questions
and go to number (78).

(67) Is your bus driving route mainly

(1) 0 country (2) 0 town

About how many students do you drive daily to

(68-70) Elementary school _

(71-73) High School

(74-75) What is your regular daily mileage? _

(76-77) What is your regular daily mileage with passengers on board? (Subtract
the miles you drive with an empty bus from your regular daily mileage).

(78) Check the box that applies to you.

(1) 0 Attending school

(2) 0 Attending college or graduate school

(3) 0 Not in school

(79··80) Circle the highest educational level that you have completed.

School 1 2 3 4 5 6 7 8 9 10 11 12
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College 1 2 3 4 5 +



- 3 -

(5) 2

(6-13) Which school supervises the buses you drive" ___

For Student Drivers Only

(14) Check your average grade in your courses last year

DC On o Below D

If you are a school student, what sort of work do your parents

or guardians do?

(15) Father's work _

(16) Mother's work _

For Adult or Non-Student Drivers Only

Check the box which best describes what you do besides driving a

school bus.

(17) (1) 0 Professional or semi-professional
(2) 0 Clerical or sales
(3) 0 Skilled work
(4) 0 Unskilled work
(5) 0 Farm work
(6) 0 College student
(7) d Home duties
(8) 0 Retired
(9) 0 School employee
(0) 0 Other. Describe _

(18-19) If you have another paid job besides school bus driving, how many

hours per week do you work on that job? __

(20) How many paid jobs besides school bus driving have you had in the

past thre~ years?

(1) D no jobs

(4) D three jobs

(2) 0 one job

(5) D four or more jobs

82

(3) c=J two jobs

(over)



(2) c=J Maintenance

(4) c=J Service

(6) 0 Teaching aide•

- 4 -

For Adult of Non-Student Drivers Only

If you are a school employee check the box which best describes

your job.

(21) (1) c=J Teaching staff

(3) c=J Administrative or secretarial

(5) c=J Medical or welfare

(7) c=J Other, Describe'-- _

(22) What is your present marital status?

(1) c=J Never married (2) c=J Divorced or separated

(3) 0 Married (4) 0 Widowed

(23) How many children do you have?

(1) c=J One

(4) c=J Four

(2) D Two

(5) 0 Five or more

(3) c=J Three

(6) c=J None

-'~-

If you have children, how many are

(24-25) Too young yet for school _

(26-27) Attending school

(28-29) In college

(30-31) Have finished school
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APPENDIX E

Map of Counties in Questionnaire Sample
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APPENDIX F

Number of Accidents and Total Number of Drivers
in Each Age Group



Appendix F. Number of Accidents and Total Number
of Drivers in Each Age Group

Number of All Police Traffic Property Injury
Age Group Drivers Accidents Reports Accidents Accidents Accidents-_. -----

16 years 1494 455 306 404 382 73

17 4484 816 575 726 693 123

18 2603 334 251 300 265 69

19 391 67 48 60 57 10

20 91 26 19 21 22 4

00 21-24 145 38 25 36 34 4
00

25-54 962 126 81 114 108 18

55+ 146 26 16 22 22 4

Total 10316 1888 1321 1683 1583 305

Students 9063 1698 1199 1511 1419 279

Adults 1340 190 122 172 164 26

Total 10403 1888 1321 1683 1583 305

Unknown 105 83



APPENDIX G

Statistical Explanation of Chi-Square Used
(Written by Dr. Yoseph Hochberg)



Let Xijk be the number of accidents of a specified type performed

by the jth driver in the ith group on driving his kth 106 miles, where
K..

k = 1, ... , Kij , j = 1, ... , J i , and i = 1,2. Put X;j =I.k~f Xijk . We as-

sume that X" k is a Poisson random variable with intensity A. . = A.+v .. ,
J. 1J 1J 1 1J

where I.j~lVij = 0, i = 1,2. If the sets of bivariate observations {X ij ,

Kij } were available and could be regarded as simple random samples from we

well defined reference populations in which Ai is the average intensity

in the ith population group, then to compare average population intensities

between two groups one would use the statistic

which conditionally o~ the K.. is approximately distributed as a Chi­
1J

square with 1 d.f.

In this case the bivariate observations {X ij ' Kij } are not

available but rather, we have the unmatched pieces {X ij } and {Kij }.

In this case, however, it seems that rather than testing H:

the problem of main importance is to test whether the meansJ. /J.
Ti = I.j~l Xij ~~l Kij , i = 1,2 are the same. Conditional on the

K.. 's, the statistics T
1
. are approximately normal with variance

1J
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J.

A-
Ll K.. \! ••

j=' lJ lJ
Var(Ti ) = 1

J.

+(~:1 )'L
l

K.. Kij
j=' lJ

an appropriate statistic for our case is thus of the form

S = (T, - T2)2/ s2(T, - T2)

where S2(T, - T2) is an estimate of variance (T, - T2). In this case

T,

The resulting statistic S is approximately distributed as a Chi-square

with 1 d.f. Such test statistics were used to assess differences in

accident intensities between the various pairs of groups in this work.
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Annual mileage and number of accidents per age group.

Number of Total Yearly Chi-
Age "All Accidents" Mileage Square ----E-

16 455 10,068,037 121. 00 < .005

17 816 29,950,399 .08 N.S .1

18 334 17,394,984 56.92 < .005

19 67 2,767,856 3.25 N.S.

20 26 617,924 3.66 N.S.

21-24 38 1,014,464 3.15 N.S.

25-54 126 6,776,624 34.16 < .005

55 and over 26 990,682 .05 N.S.

1888 69,580,960

16-20

21 and over

17-20

21 and over

1698

190

1243

190

92

60,799, 2001
8,781,770

5°,731, 1631
8,781,770

13.52

2.78

< .005

N.S.



APPENDIX H

Number of Fatalities and Injuries
in Each Accident Bus Driver Age Group



Appendix H. Number of fatalities and injuries in
each accident bus driver age group.

Bus Pedestrian
Driver Driver Passenger Passengers Injured Ki lled or
Age Injured Ki 11 ed A B C Injured Total

16 5 31 42 37 3 119

17 12 22 62 80 9 186

18 1 15 36 35 89

19 1 0 1 7 0 10

20 0 0 0 8 0 9

21-24 0 0 0 0 8 0 8

25-54 4 0 19 15 5 0 43

55+ 1 0 2 0 4 8

Total 24 4 90 156 184 14 472
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