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SECTION 1
INTRODUCTION

The overall objective of the present young pedesirian research study is to formulate guidelines
for the protection of children walking to and from school, entering and leaving school busses, and at
neighborhood play. With the implementation of year-round Daylight Savings Time (DST) on
January' 6, 1974, children in many areas of the continental United States were required for the first
time to walk to school or to school busses under conditions of darkness or twilight. News reports of
early morning school trip fatalities and accidents in Florida, Michigan,. Ohio, Pennsylvania,
Maryland, Virginia, and Illinois? strongly imply that winter DST increased the safety hazard for
children going to school. The coneerns of parents, school officials, and school bus drivers for the
safety of school children traveling in pretwilight hours have been widely. reported.2 In some areas,
measures were introduced in an effort to reduce potential early morning darkness-hazard such as
delayed school openings,3 distribution of retroreflective materials to school childr}einf,él” and use of

flares on crosswalks.d

The purpose of this phase of the young pedestrian stu‘dy is to address the implications these
reduced light conditions have for school age pédestrian protection. One' facet of the study was the
identification and categorization of increased school trip safety prolilems associated with DST and
the countermeasures in use to mitigate these problems. Additionally, the identified countermeasures
were evaluated in terms of their accident reduction potential, cost, user acceptance, and

implementation difficulties.

IThe Washington Post, 8 Januarly 1974, page Al0.
The Washington Post, 26 January 1974, page A6.
The Washington Post, 1 February 1974, page Bl.
Time Magazine, 21 January 1974, page 20.

2The Washington Post, 8 January 1974, page Al.
The New York Times, 9 January 1974, page 16.
The New York Times, 18 January 1974, page 31.
Op: cit., Time Magazine, 21 January 1974.

3The New York Times, 15 January 1974, page 23.
The Montgomery Journal, 17 January 1974, page A6.
Op. cit., The Washington Post, 26 January 1974.

‘ _4Op. cit., Time Magazine, 21 January 1974.
SThid
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. SECTIONT
LITERATURE REVIEW

There are very few wntten sources of mformatlon on the effects of year round Dayhght Savmgs
Time. The written material that will be discussed was not available until after the data collection
phase of the present study was initiated. ' ‘

National Reports

The United States Department of Transportation published a preliminary rgport to Congrrisé in
June 1974 that is'by far the most extensive study done on the effects of yearround Daylight
Savings Time. The report includes findings on such topics as public acceptance, energy use analysis,
motor-vehicle fatalities and accidents, and the area of school children safety. Included in the
discussion of school children safety are school age fatality statistics for January and February 1973
and 1974 The reported January data were gathered by the Natronal Safety Council and will be
discussed Iater 'National fatality. statlstlcs for February 1973 and 1974 appear in the report and are
reproduced helow

‘Table I

4l Total Motor Vehicle Related Fatalrtres Imolvmg Chﬂdren
" of School Age (5 to 18) — February 1974 Vs 1973

) ’ Number of Fatalities
Time of Accident .
. © 1974 1973 ' Change -
12pm. Bam. ] 3 T+ 8
-6 — 7am. ‘5 . 2 .+ 3
7 — Bam. 18 . 8 +10
8 ~— 9am. 8 4 + 4
9am. 5p.m. ‘43 . 76 —33
- 6° <L Bpm. . 5 . - 10 -5
6 " — 7pm. . 8 17 -9
7 - 8pm. 11 15 -8
8 —12pm. | 20 22 -2
Unknown 4 — a

Source: . The Year-Round Daylight Savings Time Study. U.S. Department of
Transportation, June, 1974,

 As Table I illustrates, there was an ovi_arall decrease of 26 school age fatalities reporté'd for
February 1974 versus 1973. There was a substantial increase, however, in fatalities occurring-in the



6 AM to 9 AM period (14 fatalities to 31). During the time period 9 AM to 5 PM, which
encompasses the daylight school trips, the number of school age fatalities was substantially reduced
(76 fatalities to 43) from February 1973 to 1974.

The authors are cautious in drawing conclusions based on these statistics because of the
unknown effects on acéidents of lowered speed limits and reduced number of vehicle trips during
that period. Interpretahon is further complicated by the fact that apprommately 47% of students in
their sample were attending schools which delayed starting times up to an hour with the advent of
DST. The authors do state, however, “that the available data indicate that the trend for decreased
fatalities involving school children during the months of January and February 1974 versus 1973 is
not present for the going- to-school hours of 6 to 9 AM.” »1

The National Safety .Council conducted a survey of all 50 states and the District of:Columbia to
determme if there was any increase in the number of school child fatalities for January.1974 over
1973.2 They received responses'from 42 states-and the Dlstrlct of Columbia which accordmg to -the

report represented 75% of the populatlon

Accordmg to fatality flgures reported by the Council, “school- -age traffic deaths throughout the
United States were down from 76 fatalities in January 1973 to 55 fatalities in January 1974. +3 Thrs
decrease in fatalities reported for January 1974 reflects school child traffic deaths during the
24-hour day. The National Safety Council concluded that there was no overall increase in school age
traffic .fatalities due to Daylight Savings Time. Data from this report, while not statistically
significant, were in the same direction as those in the DOT report to Congress, i.e., a higher

proportion of 6 AM to 9 AM fatalities for 1974.

One other nationwide survey on the effects of year-round Daylight Savings Time was conducted
by Research and Forecasts, Inc. for Potters Industries; Inc. The survey queried Institute of Traffic
Engineers (ITE) members on the “safety impact of continuing Winter Daylight Savings Time.” The
survey included questions on accident statistics for 1973 and 1974; however, these resulis were not
included in their report. The researchers stated that “statistical evidence was unavailable in most
states at the time of the survey, and, where it was available, other factors such as the fuel crisis and
lower speed limits greatly influenced 1974 tallies.” One finding reported from the 189 responses
tabulated was that 50% of the respondents “said they would opt for, and encourage, Daylight
Savings Time again this winter.” The 37% of the sample not favoring its continuation felt there was
no energy conservation with DST or felt DST “crcated an AM darkness hazard for school-age
children.”

lys. Department of Transportation. The Year-round Daylight Savings Time Study. June 1974, pp. 54.
2Motor Vehicle Statistics Department. News Release. National Safety Council, Chicago, Ill., March, 1974.

3Ten states experienced overall increases in school-age pedestrian fatalities in January 1974. Florida showed the
largest increase, five fatalities, while Illinois showed the second largest with four. Connecticut and North Carolina
both showed increases of three fatalities. The other states reporting an increase (up one fatality) were: Nevada,
Virginia, New Mexico, Wisconsin, Louisiana, and Pennsylvama :



State Level Reports

Although we did not request officials to conduct special surveys on the effects of year-round
DST, personnel in many states voluntarily included reports and materials with their responses which
had been distributed within their states or previously sent to the Department of Transportation.
Nine states sent copies of the fatality figures available for the early months of 1973 and 1974. Two
states, Virginia and West Virginia, included lists of school districts which had implemented school
hour changes with the advent of Daylight Savings Time.‘

Respondents in Wood County, ‘Wisconsin and in Delaware included descnptlons of programs
involving the distribution of retroreflective matenals to school children.

Safety curricula and safety program descriptions were received from three states: Missouri,
Florida, and Nebraska. These states had ongoing pedestrian safety programs in which, with the
advent of Daylight Savings Time, special emphams was given to safe walking and blcychng habits
durlng darkness



SECTION 11

IDENTIFICATION OF PEDESTRIAN SAFETY PROBLEMS
AND COUNTERMEASURES

Preliminary Survey

The preliminary survey was conducted to obtain factual informationlon the impact of Daylight,
Savings Time on school trip safety. A questionnaire was developed to ascertain, using a sample of
individuals professionally involved in school trip planning, whether DST had an adverse effect on
school trip safety. Additionally, information was sought on countermeasures used to mitigate safety
problems associated with school age children traveling to school in early morning darkness.

Survey Data Collection Procedures

Procedures Used to Identify Local Personnel. To obtain the names of individuals;knowlévdgeable
about school trip safety problems on an operational level, several sources were used. The most
intensive effort centered in obtaining candidate names and areas from state level officials in the 44
states implementing DST in January.

First, Governor’s Representatives or their equivalents who were involved in traffic safety at the
state level were contacted. Some 50 letters were sent out requesting information on the impact of
DST upon areas within each state. During subsequent telephone contacts, the officials were queried
as to specific areas in their states which experienced school trip problems associated with DST or
areas which implemented any special measures or programs to counteract the effects of morning
darkness. Specific inquiries were made about areas having been reported in the news media as
experiencing problems or programs related to DST. All officials were asked about media messages,
retroreflective materials issued to children or crossing personnel, special training, school hour
changes, bussing problems, and school-child pedestrian accidents. Where problems and/or measures
were indicated, every effort was made to obtain names of local personnel such as educators, police
officials, traffic engineers and transportation safety workers in those jurisdictions. From
approximately 125 telephone conversations, 212 local personnel were identified. All of these
individuals were associated with the 26 jurisdictions (25 states and the District of Columbia) that
expressed a concern about DST. |

In several cases, these operational personnel served as a further source of knowledgeable
contacts. Using the space provided on the questionnaire form (see Exhibit 1 for a copy of the
survey), they suggested the names and addresses of 12 additional local level individuals dealing with
school trip safety issues. '



Exhibit 1

School Trip Safety Study
1. Area of Responsibility: ;
Municipal { '}  County () State { } Other (specify)y
2. Job Field: » .
Education { ) Law Enforcement ( ) -, Traffic Engineering { }
Transportation Sefety () ~ Other {specify).
3. Job Title: !

4. In your opinion, did the institution of winter Daylight Savings Time (D5T) on January 6, 1974 create a safet\} N
problem or create a | potenllally hazardous situation for school children on their trip to school in vour area? o

. YES { ) NO ()
6 M so, whdt critical incident {accident, near misses, complaint, personal observation, news media reports, ete.)’

otcurred in your area that brought this problem to your attention? Pay partrcular attention to the first two. =
months of DST (January 8 — February 28). : :

Date of eritical incident

Descr{ptloﬁ:

6. With the advent of DST, were any speclal precautions or measures taken in your area relative to chlldren travel-
ing to school in the early mornmg hours?

YES { ) NO ( )

0, 0. What were the measures?

b. Hlve these measures bheen effective in increasing the safety of the early morning school trip? On what
gvidence do you base your opinions? !

PLEASE TURN OVER
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Exhibit 1 (Continued)
School Trip Safety Study

. Will you retain any of those measures next winter, assuming Daylight Savings Time remains in effect?

YES | ) NO ()
Which ones?

E |n~tha flrst two months of DST, how many school-age pedestrian accidents occurred within your area during the

early mormng hours -when children wers traveling to school? How many occurred in the same period in 18737

" (If you Tannot determine the exact number, please check the box if your responses are estimates or

approximations.)

Jan 6—Feb 28 Jan 6-—Fab 28

} 1973 1974 . Estimated
No. of Schoo!-age pedestrian accidents | . D
No. of School-age pedestrian fatalities - D

. If the “energy crisis’’ continues, would you be in favor of continuing winter DST next year?

“YES ( ) NO{ )

Please explain why:

Please make additional comments here and list addresses of other local officials who have dealt with problems
and/or special measures associated with children traveling to school in darkness.

Were students in your area issued retro-reflective materials to wear on their clothing?

If‘you wish to receive a copy of the tabulated findings of this study when it is complete, {ill in your name and
mailing address.

Name:

Address:




One’ other major source was used to identify areas experiencing school-child pedestrian
problems associated with DST. A review of in-house pedestrian accident reports for January,
February, and March 1974 was conducted and 54 officials in those areas where pretwﬂlght school
trip accidents occurred were added to the survey sample.

Before proceeding with a description of the survey sample and results of the survey, a few
cautionary remarks concerning the survey procedure are in order. It has been noted that the local
areas identified as experiencing special problems or measures due to DST were referred to us by
state level officials.. Using this procedure, it is possible that some potential candidate local areas were
not investigated because they were unknown to the state officials or were inadvertently overlooked.
The reader should also note that the results found from the survey are necessarily limited by the
information actually reported on the survey form. Due in part to several months time lag hetween
occurrence of problems, accidents, or special measures associated with DST, it is probable that all
pertinent information was not reported. Nevertheless, the results obtained from the survey do seem
to offer valuable insights as to the problems and programs associated with DST.

Characteristics of the Preliminary Survey Sample

A total of 278 questionnaires were sent out to knowledgeable individuals in areas identified as
experiencing some effect on school trip safety due.te DST. Questionnaire responses were received
over a two-month period. A “reminder” letter was sent out at approximately the half-way point in
the data collection effort. A total of 166 responses from 24 states and the District of Columbia
were received, a return rate of 60%. (See Attachment I for a summary of responses from each state.)

Table 11 illustrates the characteristics of the sample by profession. As indicated in the table, the
professionals in education are the most highly represented in the sample. It was felt that they would
be most able to provide detailed information on the effects of DST and any related

countermeasures.
Table I
Professional Characteristics of Survey Sample
(N = 166)
Profession Number of Percentage Parcentage
oressio Recipients Responding of Sample

Education 161 64 62 e
Law Enforcement 65 51 20
Traffic Engineering 40 52 13
Transportation Safety 5 80 2

Other 7 71 3



The great majority of respondents, 84%, indicated their area of professional responsibility was
primarily on a local level, (e.g., city, county, school district). .

Results of the Preliminary Survey

Identification of Pedestrian Safety Problems. Seventy-eight percent of the sample indicated they
felt the institution of DST on January 6, 1974 created a saféty problem or potentially hazardous
‘situation for school children on their trip to school. When queried on what critical incidents
occurred in their areas that brought this problem to their attention, 31% did not respond or
reported, there were no eritical incidents. The 160 critical incidents and safety problems which' were
reported fell into the following categories: ' B ' '

Critical Incidents .o ' ’ . Number Percentage
Related to DST Reported of ngorted
. {ncidents
Matorists' complaints {e.g., difficult to see children) ) 38 24
School-child pedestrian injuries ' 23 14
School-child pedestrian fatalities 22 14
Pedestrian/vehicle near-misses 18 ‘ 11
Bussing difficulties (e.g., students on edge of roadway; mistaking trucks for buses) 17 11
"“Personat onservation . 16 10
Patential hazard . 8 .. 5
Qther {e.g., molesting; weather conditions) ) 8 5
News report ' 7 ' ’ 4
Lack of sidewalks ) ‘ 3 2
Total 160 100

Respondents were asked to provide accident and fatality data for January through February
1973 and 1974 for school-age children during the early morning hours. They were requested to
check the appropriate boxes if the figures given were estimates. Out of the sample of 166, 51 (31%)
gave no response to this item. Another 45 respondents (27%) gave partial or estimated responses.
The number of complete responses was 70 (42%). Looking at the complete response data only,
there appears to be no appreciable differences in early morning school child accidents or fatalities
reported during the first two months of 1973 and 1974. The absolute numbers are difficult to
interpret due to possible duplication of data within the same geographical areas. Moreover, the sizes
of jurisdications and types of geographical areas varied widely within the sample; a large percentage
of the data werc reported by a small percentage of respondents. Of those people who made
complete responses, 65% reported there were no accidents or fatalities in their areas during January
through February 1973 or 1974.



When asked if they would be in favor -of continuing winter DST during 1974-1975 1f the
“energy crisis” continues, only 37% of the respondents favored year- -round DST.

Identification of Countermeasures

A high percentage, 82%, of respondents indicated that special precautions or measures relative
to children traveling to school in the early morning hours had been implemented in their areas.
Some 256 of these measures were reported, 36% of them being school hour changes or news media
campaigns. The countermeasures were grouped into the following categories (see Attachment o for
a complete listing of countermeasures and geographical areas) ‘ J

b

Improved Pedestrian Conspicuity

Augmented Safety Instructions or Recommendations
Improved Crossing Guard or Patrol Conspicuity
Improved Crossing Site Conspicuity

:Implemented Bussing Modificgtions |

Increased Police Activity |

Made Crossing Personnel Assignments

Passed Legal Measures

Identified Hazardous Crossings

Accident Data Analysis

Another method used to identify school trip safety problems associated with DST was the
analysis of 79 pretwilight school trip accidents. The procedures and results of the accident analysis
are presented briefly here. The reader is referred to Attachment III of this volume for a more
detailed description of the analysis. ‘ S

Locating DST Darkness Related Accidents. The 79 accidents identified as school trip related
and occurring before twﬂlght* were obtained from three sources. First, we reviewed the available
in-house pedestrian accident reports from six states for January, February, and March 1974. The
accidents reviewed occurred in six states: California, Michigan, Missouri, North Carolina,
Pennsylvaﬂia, and Texas. From some 470 accident reports, 35 were identified definitively as school
trip related. Of those 35, 18 accidents occurred before twilight in January and February. Thiese 18
accident reports provided very detailed information on the conditions and behaviors occurring at
the time of the accidents. ’

Accordmg to the U. S. Weather Burcau, Civil twilight (the condition wherein artificial light is not needed to see)
begins when the sun is 6 below horizon. This period corresponds to about 30 minutes before sunrise.

10



Another source of accident reports was from states which indicated they had experienced
problems due to DST. The state of Florida provided 23 reports of fatalities occurring between 6 AM
and 9 AM from January through April. Of those, 10 were school trip r'elated, 4 of which occurred
before twilight. Michigan sent reports of 61 school age pedestrian accidents occurring in-the early
morning hours of January. The majority of those, 49, occurred when children were on their way to
school before twilight.

A third source of accident data was provided by survey respondents in the states of Nebraska
and South Carolina who spontaneously included accident reports when returning their
questionnaires. Six of these school -trip accidents in South Carolina and two in Nebraska were
determined to have occurred before twilight. |

. Accident Characteristics

A complete summary of Accident Characteristics is included in Attachment III, Those
characteristics which appear to imply an increased school trip hazard associated with darkness will
be presented here. For example, the highest percentage of accidents, 38%, occurred when road
surfaces were snowy or icy (only 28% of the dark early morning school trip accidents occurred
when road surfaces were dry). The great majority of these accidents occurred on two-lane undivided
roads. (This roadway characteristic is not a function of the accidents being rural. More than half of
them, 61% occurréd in what were categorized as urban/suburban areas.) The percentage of accidents
occurring at intersections, 34%, is somewhat lower than might be predicted for the school age
pedestrian based on other accident data. A seemingly high percentage of these pedestrian accidents
occurred -when a school bus was physically present (9%). In many cases, the vehicle striking the
child was the school bus.

_ Several characteristics of pedestrian behavior in these pretwilight accidents merit attention.
First, the greatest number of accident involved pedestrians on their way to school before twilight
were struck while not attempting to cross the roadway. About 9% of them were standing in or
beside the roadway, while in another 25 cases (32%) the pedestrians were walking in or beside the
roadway. Eighty percent of these young pedestrians were struck while walking with the traffic.

An interesting aspect of driver behavior is that in 23% of the cases, drivers made statements to
the police that they did not see the pedestrian prior to the accident.

In order to determine if this percentage is higher than would be expected under daylight
conditions, a comparison was made between drivers’ statements in pretwilight and posttwilight
school trip accidents. While driver’s statements were reported on many police accident reports, they
were reliably available only from the 35 in-house field investigations. These 35 applicable in-depth
reports were examined for drivers’ statements concerning pedestrian visibility (18 pretwilight and

11



17 posttwilight accidents). Nearly twice as many of the pretwilight accident involved drivers stated
they did not see the pedestrian (39%) as the drivers who were involved in posttwilight accidents
(21 A) Although these differences are suggcshve they were not found to be statistically significant.

In- Deptb Field Investlgahons

Because of the completeness of the 18 in-house field investigations, some results of their
analysis not available for the total sample will be presented separately. Figures available from this
data base indicate that nearly three out of four of the young pedestrians were wearing dark clothing
at the time of the accident. The information on trip origin and destination reveals that four of the
18 accidents occurred within a school zone. Another ten of the young pedestrians were struck en
route to or attempting to board a school bus (primarily rural). There was no sidewalk present at 15
of the 18 accident sites. Road markings were reported as limited or nonexistent. There were no edge
markings on the roadway at 15 of the accident sites. In 4 of the cases, warning signs appeared in
advance of the accident sites.

Potential Countermeasures

Several countermeasures to darkness related pedestrian hazard are suggested by the accident
a.na]yms These potential countermeasures include the following: ‘

Pedestrian Practices _
e Walk or stand well off the roadway
e Walk facing oncoming traffic
e Wear light-reflecting articles

School Bus Procedures
e Crossings initiated only when bus stopped

o Crossings initiated by driver/monitor
o Redesign of routes to eliminate crossings

e Bus stop location changes
Roadway Conditions
e Warning signs for school bus stops (poor sight distance)
Retrareflective school zone signing
Center line and edge markings
Improved{ shoulders
Street lighting

The measures selected for evaluation in Phase II were those which were reported to be actually
in use by one or more of the survey sample. These were retroreflective materials for peds, bus stop
location changes, signing changes and additional street lighting. These rated measures are discussed
in more detail in later sections.

12



SECTION IV
RATING PROCEDURES FOR THE IDENTIFIED COUNTERMEASURES

After identifying a set of countermeasures currently in use, a method was sought to evaluate the
potential benefits and implementation difficulties associated with the various countermeasures, One
suitable method within the scope of this project was to solicit opinions on selected countermeasures
from the previously described knowledgeable sample. To this end, countermeasures were selected
for rating, a questionnaire rating sheet was developed, and the opinions of a knowledgeable sample
of individuals were solicited. These procedures are described in this section.

Survey Data Collection Procedures

'Rating Sheet and Selection of Countermeasures. A questionnaire rating sheet was developed to
obtain rankings on countermeasures identified in the preliminary survey.

From the thirty-five measures reported as being -actually in use, fourteen countermeasures
were selected for rating. Several criteria were used in the selection of these countermeasures. Ttems
which were only reported from one source were not included except in combination with a more
frequently reported measure. The most frequently reported countermeasures, other than delayed
school openings, dealt with improving the conspicuity of young pedestrians during the school trip.
These items were selected for the survey. Most of the other countermeasures chosen were
traffic-control related (e.g., additional crossing guards) or. involved structuring the school trip
environment (e.g., bussing previous walkers). Measures which required extensive cooperation from
the community for their implementation were not selected for rating (e.g., delayed school openings,
pedestrian ordinances, or news media safetly campaigns).

The rating sheet (see Exhibit 2) was designed to elicit opinions on the fourteen countermeasures
on four dimensions: (1) the anticipated effectiveness of the countermeasure in terms of a reduction
in predawn school trip accidents, (2) the acceptability of the cost involved in implementing the
countermeasure, (3) the amount of difficulty anticipated with purchasing, distributing, and
providing information for each measure, and (4) the amount of anticipated user compliance/accept-
ance. These four evaluative dimensions were selected as important for analysis of the counter-
measures. They were suggested in part by the respondents in the preliminary survey. Naturally the
respondents were most concerned about the accident reduction potential of the various
countermeasures. The cost of the countermeasures was also reported as an important
consideration in many areas and school districts. Several individuals also expressed a concern with
the problems of purchasing, distributing, and educating users on countermeasures within their areas.
(These factors were combined under the ease of implementation dimension.) And lastly, the extent
to which the countermeasures would be accepted and used by the intended population suggested
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the user compliance dimension. To obtain uniformity of ratings, the scale for each dimension was
described with an explicit set of four statements corresponding to a scale from 1 to 4 (1 = highest
rating). Additionally, brief descriptions of the fourteen countermeasures were included with the
rating sheet (see Exhibit 3).

Survey Sample No. 2. The individuals requested to perform these ratings were designated as the
second survey sample, The second survey sample was selected from those operational personnel
identified from the preliminary survey as knowledgeable about school trip safety issues. Two
criteria were used in choosing the individuals to rate the countermeasures. One, the individuals must
have completed more than 50% of the preliminary survey questionnaire. Additionally, they must
have indicated a desire to receive those questionnaire results. The total number of individuals
selected to receive the rating sheets was 132.
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Exhibit 2
Rating Sheet

Listed below are meesures that you and other respondents to the first survey indicated they had implemented. Your opinion on the

applicability of each of the measures in your area is of vital interest. (Refer to next page for descriptors of measures). It is imporiant

that you evaluate zach measure. Usa the bottom of the page for additional or explanatory remarks if you wish. Please rate each

measure on a scale from 1 to 4 relative to the following criteria: . .

1. Accident Reduction. If used as recommended, how effective would the measure be in preventing ‘predswn school trip
accidents in your state? : t

2., Cost of Implementarion, Rate the measure on acceptability of cost for your area.

3. Fase of Implementation. Rate how difficult it would be to purchase, distribute, and provide information on each measure
within your area. .

4. Anticipated. Compliance /Acceptance. Rate the measure on the degree of user compliance or acceptance in your area.

RATING CRITERIA

ACCIDENT COST OF EASE OF ANTICIPATED
REDUCTION IMPLEMENTATION IMPLEMENTATION COMPLIANCE
1. Very effective, eliminates 1. Acceptable cost and low. 1. Very easy to implement, 1. Good compliance, no
most of the pedestrian . problems.
accidents. 2. Acceptabte cost and 2. Can be implemented with ) .
moderate, same problems. 2. Fair compliance, some
2. Effective, eliminates a large problems.
proportien of pedestrian g . Acceptable cost but 3. Presents considerable .
aceidents. high. implemmentation prob- 3. Poor comptiance, con-
lems, but can be done. siderabte problems.
- . Unacceptable cost,
3. Somewhat effective, 100 high foasi 4. No substantial
eliminates a small propor- c0 hig 4. Not feasible. : :
. ; : campliance.
tion of pedestrian acci-
dents,
4. Not effective, would not
reduce the number of
pedestrian accidents.
Accident Cost of Ease of Anticipated
Reduction  Implementation Implementation Compliance
PROPOSED MEASURE P g plemenia phans
Improved Pedestrian Conspicurty
&« Retro-reflective materials
e Flashlights
{mproved Crossing Guard Conspicuity
¢ Flashlights
o Special vests or jackets
e Reflective patrol flags
e Reflective body straps
Improved Crossing Conspicuity o

# Additional street lighting
e Use of flares
e Signing changes
Police Activity
o Increased patrol activity

i
i
i
i

|
|
|
|

Crossing Personnel Assignments
® Additional or reassigned
crossing personnel

|
|
|

Bussing Modifications
® 'Bussing previous walkers
® Bus stop locaticn changes
e Additional bus lighting

a
N
]
N
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'Exhibit 3

Brief Descriptions of Reported Measures

1. Improve: Pcdestnan Conspicuity
The wearing of retroreflective materials {materials which reflect light from headlights back to
the driver) or the carrying of {lashlights to increase pedestrian visibility to motorists. ‘

II. Improve Crossing Personnel Conspicuity

Flashlights . .

Usc of hand-held flashlights to direct traffic and to make crossing personnel more visible. Many
of these have red or amber wands (approximately $2-33).

Retroreflective Safety Clothing

Retroreflective body straps or “Sam Brown" belts. Cost range is $3.25-$3.75.

Vests with alternating fluorescent orange and retroreflective stripes. Cost range is $2.85-85.70.

Retroreﬂcctive patrol flags. Cost range is approximately $2-34.

III. Improve Crossing Conspicuity.

Street Lighting

Placing street lights at those crossmg which have an inadequate number or no street lights
where children cross.

Flares

Placement of several emergency flares near crossings but away from erosswalks, or in the center
of the crossing. Cost of flares is about $.25 each.

Signing

Replacing nonretroreflective school signs with retrorcflective signing (from 15%-65% increase
in cost).

Angling retroreflective signs toward the roadway is reported to make them visible from a
greater distance.

v

IV. Police Activity i
Increase of activity in school or school bus stop areas to enforcc speed limits and for nontraffic
related surveillance (c.g., for possible molesters).

V. Additional Crossing Personnel ’
' Crossing guard reassignments or use of additional crossing personnel.

VL. Bussing Madifications
Bussing Previous Walkers
Bussing students who cross high speed or high volume roadways during hours of darkness even

though they may live within the minimum distance 1o be bussed.

Bus Stops or Routes Changed

Bus stops relocated off busy roads or to more well lighted areas. Spacing hetween stops
reduced to decrease riders’ watking distances. Some routes altered so that riders are not required to
cross to get to their stops.

-Additional Lighting '

Interior bus lights left on during trip to-alert riders and motorists to presence of bus.

Inexpensive ($2) hnhf< added to front of old busses to light up the words SCHOOL BUS

Implemented as a measure to make busses distinguishable from a longer distance.

e
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SECTION V
DATA ANALYSIS AND RESULTS -

A total of 110 rating sheets were returned out of 132 for a response rate of 83 percent. Nine
questionnaires had less than 50 percent of the requested 56 ratings complete and were eliminated
from the data analysis. The number of rating sheets analyzed was 101, or 76.5 pereent of the total
mailed. Table III below presents a summary of the characteristics of the sample by profession
(N=101). :

Table 111
Professional Characteristics of Survey Sample #2
Profession Nun?b.er Percentase Percentage
of Recipients  Respanding of Sample
Education ‘ 80 74 58
Law Enforcement 30 80 24
Traffic Engineering 16 87 13
Transportation Safety 2 100 2
Other a4 75 ' 3

Mean ratings were obtained for each of the fourteen countermeasures on the four dimensions.”
For purposes of this analysis the rating scale was reversed (all values were subtracted from 5) in
order to have the higher ratings represented by larger numbers.

The mean ratings of each of the 14 countermeasures was computed on each of the four
evaluative dimensions. Table 1V displays the mean ratings of the countermeasures on their accident
reduction potential. Additionally, this table and the following four tables present the rank order
and relative distance between each of the countermeasures. The differences between the ratings of
the countermeasures can be tested for significance by comparing these differences with the value
given in the footnote. The value in the footnote was computed using the procedures developed by
Tukey for controlling the overall a level. Since many paired comparisons (i.e., 91) between the
14 countermeasures are possible, we have chosen to use the Tukey procedure in order to assure that
the probability of detecting a significant difference among these countermeasures by chance alone is

at most five percent.

*See Attachment LV for a table of the Standard Deviations of the Ratings.
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Table IV

Rated Accident Reduction Potential®

HIGH ACCIDENT
REDUCTION POTENTIAL

“Eliminates a large proportion
of pedestrian accidents’”

“’Eliminates a small preportion
, of pedestrian accidents”

3.253

3121

3.010
2.990
2,950

2,820

2.771
2.765

2.677
2.624

2.410

2.357
2.327

2.210

Additional strest lighting
Additional crossing personnal

Spacia! vests or jackets (patrol)
Bussing previous walkers

Increased police activity

Retrareflectiva materials for peds

Reflactive body straps (patral)
Flashlights (crossing gusrds}

Raflective patrol flags -
Bus stop location changes

Flashlights (Padestrians)

Flares
Signing changes

Additional bus lighting

LOW ACCIDENT

REDUCTION POTENTIAL

*Any difference larger than .44 [l 44 =) .
betwesn the ratings of two countermeasures is
significantly different (p <~ .05, Tukey).

Looking at Table IV we find that edditional streei lighting was evaluated as having the highest
accident reduction potential. Usmg the .44 value given in the footnote we can ascertain that
additional street lighting was rated as being significantly more effectwe in acmdent reductlon
potential than all of the countermeasures falling below retroreflective materials for peds The five

countermeasures having the highest rated accident reduction potential were:

e Additional street lighting
e Additional crossing personnel

e Special vests or jackets (patrol)
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Bussing previous walkers

Increased police activities

Judged least effective in reducing accidents were:

Flashlights {pedestrian)

Flares -
Signing changes

Additional bus lighting

Rated accident reduction potential cut across the various countermeasure types, i.e., it was not
confined to a particular kind of countermeasure category. :

A second evaluative dimension of considerable importance is cost of implementation.
Table V displays the relative acceptability of cost for the fourteen countermeasures. The five
countermeasures having the highest rating on this dimension were:

Reﬂective body strups' (patrol)
Bus stop location changes
Reflective patrol flags
Flashlights (crossing guards)
Special vests orjacketé (patrol}

Retroreflective materials for peds

All of these countermeasures represent improved crossing personnel items except for bus stop

. location changes and retroreflective materials for peds.

Those countermeasures rated low on‘acceptability of cost were:

Increased police activity
Additional sireet lighting

Bussing previous walkers

The last countermeasure bussing previous walkers, is rated significantly lower on acceptability of
cost than every other countermeasure This rating (1.660) is the lowest rating for any
countermeasure on any dlmensmn -
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Table V
Rated Acceptability of Implementation Cost™

ACCEPTABLE COST

3.1886 )— Reflective body straps (patrol)
3.139 |— Bus stop location changes
3.031 Reflective patral flags

“Moderate cost”” 3.000 = Flashlights (crossing guards)
2,990 — Spacial vasts or jackets (patrol)
2.941 — Retroreflective materials for peds
2.680 |- Additional bus lighting
2:552 |— Flaras
2.4656 Flashlights (pedestrians)
2.459 Signing changes

2.390 Additional crossing personnel

2.270 Increased police activity

L

“"High cost””

1.919 ’_ Additional street lighting

1.660 [— Bussing praevious walkers

UNACCEPTABLE COST

— J

* Any difference lerger than .44 ( 44 )
between the ratings of two countermeasures s
significantly differant (p < .05, Tukay).

The ratings on another evaluative dimension, ease of implementation, are illustrated in Table VI.
Four countermeasures were rated as much easier to implement than the others. All of these
measures were items used to improve crossing personnel conspicuity:

Special vests or jackets (patrol)
Reflective body straps (patrol)
Reflective patrol flags
Flashlights (crossing guards)
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Table VI

Rated Ease of Implementation*

VERY EASY TO IMPLEMENT

3.340 [~ Special vests or jackats (patrol)
3.309 |— Reflective body straps {patral}
3.255 Reflective patrol flags
3.222 F Fiashlights {crossing guards)
“*Soma implementation problems’’
2931 |— Retroreflactive materials for peds
2.861 |— Bus stop location changes
2.650 | Additional bus lighting/crossing personnel
2,626 | - Signing changes
2.560 |— Flashlights (pedestrians)
2.530 — ‘Increased police activity
2412 |— Flares
V2,162 | — Additional street lighting
‘*Considerable implementation
problems’’
1.920 — Bussing previous walkers

DIFFICULT TO IMPLEMENT

“Any diffarence larger than ,43 [ — a3 ")
between the ratings of two countermeasuras is
significantly different (p << .05, Tukey}.

Coufitermeasures rated as difficult to purchase, distribute arid provide information on were :
o Flares | |
‘e Additional street lighting
e Bussing previous walkers

Within these three countermeasures rated low on the ease of implementation dimension, bussing
previous walkers was rated as significantly more difficult to implement than the use of flares.
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Table VII illustrates the ranking of the fourteen countermeasures on the fourth of the evaluative
dimensions, anticipated user compliance. There is less difference in the ratings between the highest
and lowest countermeasures on this dimension than on the other three (1:024). ‘The
countermeasures expected to receive the highest user compliance were again items.-of crossing
personnel equipment :

e Special vests or jackets (patrol)
o . Reflective body. straps (patrol) ' . ' .
;v o Reflective patrol flags Lo : : . e
Table VI o o

-~ Rated Anticipated User Compliance’

1

HIGH USER COMPLIANCE

.3.242 L Special vests or jackets (patrol)
3.206 Reflective body straps (patrol)
3.165 [ Reaflactive patrol flags

*Fair compliance’ 3.041 | Flashlights (crossing guards)
2939 | _ Additional crossing personnsl
2.888 = Bus stop location changes
2.808 | tncreased police activity
2.667 Signing changes

2,663 Ratroreflectiva materials for peds

2,666 | -Additional bus lighting
2.480 |- Additional straet lighting

2.361 |- Flares

2.273 Bussing previous walkars
2218 |~ Flashiights (pedestrians)

“Poor compliance’’

LOW USER COMPLIANCE

*Any difference targer than .42 (— a2 1)
between the ratings of two countarmaeasures is
significantly different {(p < .05, Tukey).
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Those receiving the lowest ratings were : |

o Flares _ o

e Bussing previous walkers

o ~ Flashlights (pedestnans)
The lowest rated countermeasure, flashiights (pedestrians), was expected to receive slightly better
than poor compliance. :

Another way of comparing the countermeasures is by combining the four evaluative dimensions
into one overall index as illustrated in Table VIII. We have defined an index which consists of the
sum of the countermeasures’ mean ratings on the four criteria divided by 4. This computational
procedure gives equal weight to each evaluative dimension. The reader is cautioned that the
derivation of the index is strictly arbitrary and that other weighting schemes would result in
strikingly” different results (e.g., considering accident reduction potential twice as important a8
cost). The resulting index value can range from 1 to 4 and is comparable to the scales found in
Tables IV, V, VI and VII.

Table VIII

Combined Ratings on all Criteria’
HIGH OVERALL RATING

Special vests or jackets (patrol)

3.146 |—

3118 - Reflective body straps (patral)
3.034)_  Reflective patrol fiegs

3.008 [— Flashlights {erassing guards)

Bus stop location changes
Ratroreflactive materials for peds

N
o ®
W~
2]
11

Additional crossing personnsl

Increased police activity

T

Additional bus lighting'
Signing changes
Additional street lighting
Flares

Fleshlights (pedastrians)

2.211 | Bussing previous walkers

LOW OVERALL RATING
"Any diffarencs lerger than .22 ’—-.2—2—'—-”
beétwean the ratings of two countermeasuras is
sianificantly different (pé .05, Tukey).
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Using the overall index, the four most highly rated countermeasures were all associated with
increasing the conspicuity of crossing personnel. Figure 1 graphically djsplays the mean ratings of
each of these countermeasures on the four individual evaluative dimensions. All four of these
countermeasures were also the four counternieasures rated as most easy to implement. Only special
vest or jacket (patrol) was among the five most highly rated countermeasures on the accident
reduction potential dimension presented in Table Iv.

The six intermediately preferred countermeasures displayed in Figufe 2 show a much greater
diversity of réting patterns than the four highly preferred countermeasures. The two most highly
rated of this group of countermeasures on accident reduction, additionel crossing personnel and
increased police activity, were among the four lowest measures in cost of implementation. The
countermeasures additional bus lighting .and signing changes were rated lowest of all the fourteen
measures in accident reduction, but were intermediately rated on the remaining three dimensions.

The four least preferred countermeasures are presented in Figure 3. As displayed on the graph,
additional street lighting and bussing previous walkers were similarly rated across the four
dimensions. Both measures were among the top four of the fourteen countermeasures in accident
reduction potential, but were rated as the lowest two measures in cost of implementation. All four
countermeasures in this group received the lowest of the ratings given for ease of implementation
and anticipated compliance.
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MEAN RATING

'3.50 [' ’

© 300

Legend

Special vests or jackets {patrol) 0—=C-
Reflective body straps {patrol} &-— -e
Reflective patrol tlags o---0
Flashlights (crossing guards)  O--—¢

3.25 -

2.75 |

2.50 -

2.26

2.00

1.75

| 1 1 J

1.50
' Accident Acceptability of Ease of Anticipated
Reduction . Cost Implementation Compliance

RATING CRITERIA

Figure 1. Mean Ratings of the Four Most Preferred Countermeasures.
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MEAN RATING

Legend

Bus stop location changes

Retroreflective materials for peds & — -

Additional crossing personnel 0---0
Increased police activity o--—0
Additional bus lighting —--u
Signing changes *r—o
3560
3.25
3.00 +
2.75 +
250
2.25 -
2.00
1.75
1.50 ] ] I J
Accident Acceptability of Ease of Anticipated
Reduction Cost Implementation Compliance

RATING CRITERIA

Figure 2. Mean Ratings of the Six Intermediétely Prefefred Countermeasures.
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MEAN RATING

3:50

3.25

3.00

275

2.50

2.25

2.00

1.75

Legend

Additional street lighting 0—0O
Flares *——-o
Flashlights (pedestrians}] ---—
Bussing previous walkers &--—¢

1.50

Accident Acceptability of Ease of Anticipated
Reduction Cost Implementation - Compliance

RATING CRITERIA

Figure 3. Mean Ratings of the Four Least Preferred Countermeasures.
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SECTION V1 ,
CRITIQUE OF THE COUNTERMEASURES

Methodological Considerations

In rating the countermeasures, four separate evaluative dimensions were used. These dimensions
were: accident reduction, cost of implementation, ease of implementation, and anticipated user
compliance or acceptance. From a methodological standpoint, it is interesting to note that these
four dimensions are relatively independent and thus yield unique information about each
countermeasure. An implication for research in the area would seem to be that useful information
can be gathered on countermeasures on at least the four facets explored in this study and possibly
others.

Critique of the Proposed Countermeasures

Results from the preliminary survey showed measures used to improve pedestrian conspicuity to
be the most frequently reported of the proposed countermeasures. Within this countermeasure
category retroreflective materials for peds was rated consistently higher on each of the four
dimensions than flashlights (pedestrians). Retroreflective materials was among the intermediately -
preferred group of countermeasures on the overall scale, and flashlights fell into the least preferred
group. There was a significant difference between their ratings on the overall scale as well as on the
dimensions of implementation cost and user compliance. Both countermeasures received their
highest relative positions on the ease of implementation dimension: retroreflective materials, 5th
and flashlights, 9th. They were intermediately rated on accident reduction potential and cost of
implementation. On the criteria of anticipated user compliance where the measures received their
lowest ratings, retroreflective materials was placed in the 9th position and ﬂashlzlghts (pedes':.friahs)
was rated last. ' '

The countermeasures used to improve crossing guard conspicuity were the next most frequently
reported group of countermeasures in the preliminary survéy. All four items in this category were
found to be the countermeasures with the highest overall rating. There were no significant
differences between the ratings of the items in this category on any dimension. The crossing guard
items were rated higheét on the ease’ of implementation criteria followed by anticipated user
compliance and implementation costs. The lowest ratings for crossing guard equipment were
received on the potential accident reduction dimension. {On which all of the countermeasures
except special vests or jackets were intermediately preferred.) ’ S

The three devices grouped under the category of improved crossing conspicuity received very

similar overall ratings (occupying 10th, 11th, and 12th positions). Within each dimension there were
no significant differences between ratings for flares and signing changes but their rating profiles
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were quite different from that of additional street lighting in the same category. Both of the former
devices were rated low in accident reduction potential, and intermediate in cost and ease of
implementation. Signing changes was anticipated to receive intermediate user compliance while
compliance in the use of flares was felt to be potentially low. Also within this category the rating
profile for additional street lighting is quite a different one. As the most highly rated measure on
the accident reduction criteria, additional street lighting received significantly higher ratings than
flares or signing changes. This situation is somewhat reversed for the implementation cost
dimension, however, where additional street lighting was found to be significantly lower on the
scale than these countermeasures. It is interesting to note that the sample rated street lighting
significantly lower in ease of implementation than signing changes for school zones.

The next most frequently reported countermeasure category from the results of the preliminary
survey was that of increased police activity (near the school zone). Because there was no difference
between the ratings of this countermeasure and additional crossing personnel they will be discussed
together. (Additional crossing personnel received higher ratings on all four evaluative dimensions,
but the differences between the two measures did not approach significance.) Both countermeasures
achieved their highest rating by the sample on accident reduction potential. The use of crossing
personnel was felt to have a very high potential in reducing accidents while police activity was
among the five most highly rated countermeasures for this dimension. For the user compliance and
ease of implementation criteria the countermeasures were intermediately rated. Both received their
lowest ratings on implementation cost where they were among the four lowest rated.counter-
measures. The overall ratings received for additional crossing personnrel and increased police activity
placed them 7th and 8th respectively on the overall rating scale.

The three countermeasures grouped in the Bussing Modifications Category, bussing previous
walkers, bus stop location changes, and additional bus lighting were all rated significantly different
from each other on the overall rating scale. Their relative positions in the combined ratings were :
bus stop location changes, 5th; additional bus lighting, 9th; and bussing previous walkers, 14th. The
rating profile of bussing previous walkers is quite dissimiliar from the other two measures in the
Bussing Modifications Category. Although it received the lowest ratings of all the countermeasures
on the cost acceptability 'and ease of implementation scales, as well as a very low rating on user
compliance, it was rated among the top four measures in accident reduction potential. Conversely,
bus stop location changes received its lowest rating in accident reduction potential (10th) and its
highest rating in cost of implementation (2nd). The measure was intermediately rated on the ease of
implementation and user acceptance dimensions. Additional bus lighting was intermediately rated
on all criteria except accident reduction in which it’ was rated the lowest of the fourteen
countermeasures.
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In summary, the countermeasures rated highest in accident reduction potential, additional street
lighting and crossing personnel, were also considered somewhat expensive to implement. The
countermeasures grouped under crossing personnel equipment were all rdted easy to lmplement
very acceptable in terms of cost and user compliance, but not as effective as other measures in
accident reduction potential.

As has been previously mentioned in this report all the rating dimensions were given equal
weight; none was considered to be more important than the others in arriving at each
countermeasure’s overall rating.'In choosmg which of the countermeasures to lmplement the user
should consider the particular circumstances within his jurisdiction. Many con51derah0ns sich’as the
amount of funds available, the number of bussed students, the difficulty of distributing materials,
the type of ‘roadways, and the existing accident hazards, all impact on the, choice of suitable
countermeasures. '
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Attachmept I

- Preliminary Survey Data Reported Within States

Number Number = Reported Reported ' Would
; of ] of © DST - DST Retain
STATES Recipients Responses Problems Measures DST
Ark;nsas 4 4. 4 4 2
California 9 4 J_ 2 1 3
Colorado 7 2 2 1 1
Delaware 37 19 14 17 9
Florida . 37 . 19 18 19 6
Maryland 11 - B -4 B 2
Michigan 18 7 7. P 1
Minnesota 14 5 5 5 1
Mississippi 4 1 1 1 4]
Massachusetts- 1 -0 - : »
Montana. .. o1 1. 1 1 0
Nebraska g 7 5] 7 1
Nevada 38 23 9 10 14
New Jersey - 9 8 8 7 3.
North Carolina 14 8 8 8 "3
North Dakota 1 1 o1 1 o
Ohio 11 7 6 7 2
Oregon. 1 1 o P o1 0
Pennsylvania 3 2 -2 2 0
South Carolina 1" 8 - 8 7 2
Texas 12 8 8 6 2
Virginia 11 1 7 8 3
Washington 6 - 4 4 4. 4
Wisconsin 3 2 2 2 0
Wyoming 5 2 0 1 2
Unkown 6 3 4. 1
Totals 278 " 166 129 o 137 62
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Attachment II

Summary of Reported School Trip Related Countermeasures

COUNTERMEASURES REPORTED

Improved Pedestrian Conspicuity
" @ Retroreflective materials
. ® Flashlights
@ Light colored clothing

FREQUENCY

Augmented Safety Instructions or Recommendations

® Safety recommendations to parents
@ Safety programs -
@ Ciassroom instruction
® School patrol alerted

-Improved Crossing Guard or Patrol Conspicuity

® Flashlights

Special vests or jackets

‘Reflective patrol flags -

Reflective body straps

INMuminated *'stop’’ paddles
Flourescent 'stop’’ sign with flashers
Retroreflective tape

Head lamps J

"
[,

Improved Crossing Site Conspicuity
® Additional street lighting’
@ Use of flares
@ Use of police cars
@ Lighted safety cones
® Installation of better signing .-~

Implemented Bussing Modifications
® Additional driver or rider training
@ Bussing previous walkers
@ Bus stop location changes
@ Changes in bus schedule
® Bus routes changed
@ Additional bus lighting
@ Use of interior lights

Increased Police Activity .
@ Increased patrol activity
@ Increased vigilance near schools
@® Bus stops patrglled

Made Crossing Personne! )—\ssignments
@ Additional crossing persannel
@ Crossing guard reassignments
@ Use of parents at intersections

Passed Legal Measures
@ Pedestrian ordinance

Identified Hazardous Crossings

Total

32

32’

18
13
12

- - = NOA 0 m@

== NN WD

N R A

-

163

GEOGRAPHICAL AREAS

All excapt CA, NV, MD, VA
AR,FL, OH, VA :
AR, DE, MD, NB, NJ, NC, SC, VA

DE, FL, MN, NV, NC, VA, OR

CO, FL, MT, NV, NJ, WA, WI, VA

CO, DE, FL, MD, MI, NV, NC, OH, 8C, TX
VA '

CA, FL, NJ, NC, TX, WA
MO, NJ, NC, TX, WA
MN, OH

MD, OH

NJ

NJ

WA

>

FL, NB, NC, OH, TX
MD, VA, NJ

MD, NJ

X

NV

MI, NC, 8C, VA
CA, OR, NV
FL, NV

NC, sC

Mi

CH

VA

MN, NB, NV, NJ, OH, WA
NB )
FL

FL, NC, OH, TX, WA
DE- '
WA

Mi

MN



Attachment III
Results of the Accident Data Analysis

The 79 pedestrian accidents identified as school trip related and occurring before twilight® were
obtained from three sources. First, the in-house pedestrian accident repbrts from six states for
January, February, and "March 1974 were reviewed. From some 470 accident reports, 35 were
identified definitively as school tr1p related. Of those 33,18 acmdents occurred before twﬂlght in
January and February :

Another’ source of accident reports was from states which indicated they had experienced
problems due to DST. The state of Florida provided 23 reports of fatalities occurring between
6 a.m. and 9 a.m. from January through April. Of those, ten were school trip related, four of which
* occurred before twilight. Michigan sent reports of 61 school age pedestrian accidents occurring in
the early morning hours of January. The majority of those, 49, occurred when children were on
their way to school before twilight. L

A third source of accident data was provided by survey respondents in the states of Nebraska
and South Carolina who spontanecusly included accident reports when returning their
questionnaires. Six of these school trip accidents in South Carolina and two in Nebraska were .
determined to have occurred before twilight. '

Table ITI-1 below illustrates the number of reports from each state as well as the percentage of
the total number of accident reports each state represents.

. Table III-1
Summai'y of Accident Reports From Nine States

Sfatés Number of Percentage
Accident Reports of Total
Michigan 56 71
" South Carolina 6 8
Texas 5 (<]
Florida 4 5
California 3 4
Nebraska. 2 2
Pennsyivania 1 1
Missouri 1 1
North Carolina 1 1

*According to the U.S. Weather Bureau, Cm] twilight (the condition wherein artificial light is not needed to see)
~ begins when the sun is 6° below honzon This period corresponds to about 30 minutes before sunrise.
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Accident Characteristics ' .

Table ITI-2 presents the charactenstlcs which were coded for each accident and the percentages
of accidents which fell within each characteristic. category (e.g:, 89% of the accidents coded
occurred in the month of ]anuary). Several caveats dealing with interpretation of the accident
analysis should be mentioned. Most of the accident reports were obtained from Michigan and may’
not be representative of all DST pedestrian accidents throughout the country. The figures for
pedestrian injuries'cannot be interpreted as a true sample of the accident involved population since
for several contnbuhng states only fatal accidents were available for analysis. For two categories of
accldent characteristics, a large percentage of accident reports do not contain applicable:
information. These categories are “color of pedestrian clothing” and “type of area™ (i.e., residential,
open country, school zone, etc.).
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Table II1-2
' Summiry Percentage of the Analyzed Pretwilight School Trip Accidents

N=79

‘

Descriptive Data I % Descriptive Data %
MONTH ' ' WEATHER CONDITIONS
! January' ‘89 * Clear ‘ ’ 1
February 10 Rain N
. - March 1 Snow .9
— Fog 8
"TIME OF DAY Tnknown 2
0600 — 0700 4 o
0701 - 0730 23 ROAD SURFACE CONDITIONS
0731 — 0800 48 Dry o8
0801 — 0830 24 Wat 29
0831 — 0900 1 Snowy or icy 38
Unknown 4
PED AGE '
04 2 LQCATION
05 — 09 15 Urban/suburban 61
10-14 56 Rural » 39
15— 18 25
64 1 **TYPE OF AREA
School area 13
PED SEX Residential 24
Male 62 Commercial 4
Female 8 Open country 6
Unknown 54
*PED INJURY
Fata! 13 TRAFFIC CONTROLS
Serious 29 Nane 8
Moderate 39 | Traffic signal 14
Minor 19 J Ped signal 5
—
Stop sign 1
""PED CLOTH,'NC’ Crossing guard 8
‘ Dark 30 ’
Medium 2 TRAFFIC LANES
Light 5 Two ‘80
Unknown 62 - Thret 2
Four 11
LIGHT CONDITIONS Five 5
Dark 72 TYPE OF ROAD
Dark, street lights 25 Undivided 94
Predawn 2 Divided 6

*Only police reports on fatalities were available for some states.
**This information not available from the majority of police reparts.
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Table T11-2 (Continued)
Summary Percentage of the Analyzed Pretwilight School Trip Accidents

N=179
Descriptive Data ) I % Descriptive Data %
ALIGNMENT DRIVER ACTION
Straight 54| | . Going straight .51
I - - 73 Turning right 4
ntersection ‘ . 1 Turning left 5
T — intersection . ' 1, Passing )
Curve ‘ ) 10 Backing 1
Unknown 1 . Starting .2
Passing school bus -2
’ R fic li
VISUAL OBSTRUCTION an‘tr.af ic light 6
Avoiding other peds 4
None 66 Attending oncoming vehicle 9 -
Rain/snow/fog B ' 10 Wiping windshield Yo R
Vehiclas/head)ights 10 Ran onto shoulder 1
Cloudy windshield 5 Slid into ped 2
Foliage/poles ' 2 hit/skip 6
Unknown ‘ = "6 did not see ped 23
. PEDESTRIAN ACTION
INTERSECTION - Walking beside roadway 19
Yes : o 34 Walking in rogdway 13
No ‘: - 63 Stand!ng F:esn:{e rgadway 4
Standing in roadway 5
Unknown X 2 N . '4
= — Crossing at intersection 16
Crossing not at intersection 13
DRINKING Crossing to catch.schoo! bus 5
Pedestrian 0 Atternpting to board bus 1
Driver 0 Coming from behind parked bus 1
8lid into school bus 1
. Walked/ran into path of vehicle 18
Ran from behind-parked vehicle 1
Unknown 3

36




‘ 'Attaéhmént v

. Standard Deviations of the Countermeasure Ratings*

Evaluative Dimension

) Accident . Acceptabflitv Ease Anticipated e L‘b" ed
Countermeasure Reduction of : of ° User ;@t_une .
Potential Cost’ Implementation - Compliance - . aungs
sd ‘sd . sd sd ‘sd
Special vests or jackets 810 843 839 805 838
(patroi) ‘ o .
Reflective body straps - 872 877 .878 849 .893-
[patrol}, ' ‘ N C -
Reflective patrol flags 907 925 829 881 1.837
Flashlights 924 985 990 1.009 991
(crossing gusrds) ’
Bus stop location changes .984 .e68 .866 .B32 906
Retroreflective materials . .684 854 812 B12- .BO1
for pedestrians ’
Additional crossing personn\e] . .832 869 829 802 876
Increased police activity 865 882 877 907 820
Additional bus lighting ' 1.052 1.057 1081 1.147 1.101
Signing changes 878 87 949 1.025 043
Additional street lighting .796 720 813 1.090 1.001
Flares 1.052 1.069 1.147 1017 1.075
Flashlights 850 1.028 1.07 908 " 998
{pedestrians) .
Bussing previous walkers 1,054 738 .880 1.052 1.065
Average Standard Deviation - .504 898 925 938 863

7

“See Tables IV-VIII for Mean Ratings of the Countermeasures.
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