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. for emergency situations? How do we know training of this_nature will
work? Is this type of training possible for North Carolina drivers with

‘himself in a si

.maneuver."” An emergency maneuver is a coordinated effort by the driver of

R

I. INTRODUCTION -

»
,

As part of the expansion and evaluation of North Carolina's driver
education program, the need for an emergency skills curriculum has been
suggested. The scope of this report is to evaluate the currently existing N
and operating emergency skills programs and to recommiend a set of
resources to the Department of Public Instruction. On the basis of these
recommendations dnd internal 1nputs, the Department of Public Instruc~
tion can initiate a.pilot-study in the following year to further evaluate
the effectiveness of such a program. , Should this program prove ‘effec-
tive, it could be 1nst1tuLed on a statew1de basis.

This proposed expansion of the current statewide driving range pro-.
gram is in line with recommehdaticns presented in the accident-oriented
evaluation .of the program by Council, Roper, and Sadof (1975).° The final
section of this reference paper notes the lack of accident-related differ- ‘.
ences between range anpd non-range programs and the hlgher costs éssoc1ated
with the range program. The need for continued upgrading of the current
program is cited and two of many possible avenues are suggested:

(1) expansign of the program scope through innovative curriculum changes,
ang (2) expané' n of the program through addition of traditional .users
and new users ininew programs. The implementation of a new motorcyc]e
driver education would;fall under the second of these avenues. The
emergency. skills programs discussed hére could be categorized in the for-,
mer. The f0110w1ng discussion will present the rationale for this new
program, a review of past and current programs in other locations, a
rev1eW'o? past N.C. accident studies directly re]ated to this area, and a
récommended set of resources ‘ - )

In thg couzse of the driving experience,-the driver is 11ke1y to find

uation where the normal (basic) set of manijpulative and
decision makjng skills are ot sufficient to dvercome the problem. The
driver education student is taugh in the c’assroom to drive defensively
to avoid collisions and How to handle an emergency, but in most cases he
is not given behind-the—whee] training in these emergency situations.

What are emergency situations? Why should we train young drivers

the existing system of driving ranges? These are some of the questions
that are important to examine in order to prepare an effective "emergency
driving procedure" curriculum.

It seems ,appropriate to Start with a worklng definition of "emergency

a vehicle implemented in a compressed: time interval for the purpose of
1) avoiding an obstruction in the path of that vehicle, or 2) keeping
the vehicle in gontrol when a malfunction occurs or the normal forces of

%
3




.t
.

friction (and tractign) are not suf¥1c1ent to maintain thé vehicle's

normal course. This def1n1t1¢n is broader than the def3n1j1on of ™colli-,
sion avoidance" used in a recent Human Factors WOrkshop session ‘on acci- 1
.dent avoidance! which'states that collision av01dance is: "The above-
ordinary skills needed when two road users are in conflict and at least

one of them is able to respond to e11m1nate the 51tuat1on W

Additional considerations of the broader definition:of "co]11s1on
avoidance” 1nc1ude . \ s .

1. The possibility of prevent1ng 2 collisign must be-present

2. The situation and Tedction must occur in a compresseﬁ
time 1nterva1 . e, .

e -

1

3. The possible situations 1nc1ude those qn which a veh1cTe o s
may be forced into. interaction with a f1xed obJect off ¢ e
the road. ‘ ) ;
. - ’e. g *,
The broader concept of emergency maneuver will be exantined here because
it is more germane to the proposed curriculum resources than the-concept
of accident avoidance. This is because we would like to tra1n)young dr;yers
for all emergency situations rather than just the on- roadway collision
avoidance. The emergency situation demands above average;perceptual,
psychomotor, decision making, and manipulative.abilities to, react quickly
and accurately under the stress of the compressed time interval implicit
in an emergency. The stipulation of the compressed time interval in the .
definition necessitates the transformation of the relatively simple skills®
of steering, braking and acceleration used in normal driving into a highly
coordinated reaction _that requires the additional skills of perception .and
Jjudgment to be 1ntegrated into the response. The :kills now become rapid
braking, rapid acceleration, and evasive steerlng -- the nature of which
"demand a different type of tra1r1ng This is sometimes considered non- \\,f
defensive driving because the individual is taught to "steer-out" or g;
_ "accelerate-out" of certain situations whereas defensive driver traini
suggests slowing down and avoiding the obstruction. The compressed time
interval creates a precipitous situation which invd8lves new skills, and
therefore, a different learning experience for the young driver.

.7

" The question of why we shou]d train for emergency or advanced driving
skills 1is c]ose]y related to the question, "Can we successfully train high
school students for these skills?" If it can be shown that successful
(i.e., cost-effective) accident and injury-reducing training programs are
poss1b1e the reasons why we should implement such & program are straight-
.forward. They would be to reduce fatalities, to reduce the severity and

'number of injuries, and to reduce dollar amount of property damage. The
. success, however, of such programs is at best dubious because emergency
situations are a relatively low probability event in the driving environment

F
£

! Human Factors Wonkshop T&anéponiaxxon Reseanch Board, WaAthqton,
D.C., Januany 14, 1970.
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and betamse without” sufficient practice, the driver may not retain adequate

.knowtedge of the skills necessary to perform correctly under the stress -

of an emergency situation. A close examination of the literature in
this area will provide background information on both-the feasibility and

the cost-effectiveness of emergéncy programs. : :

4

‘ I1. REVIEW OF LITERATURE
al N

- Over the past few years, several advanced driver education courses
have been taught for different student groups. Articles concerning some
of the more important of these have found their way into the highway
safety literature and are reviewed ‘below. It will be noted, that mary of
these training programs contain very similar maneuvers and exercises aimed
at helping student:s acquire certain skills. ! ) )

~
A -

. The#exercises most frequently used are briefly described as fg}]owgz

1) Serpefitine exercises: This skill involves zig-zagging roﬁbb
a Tine of eveftly spaced cones in order to develop better )\
special reference and judgment of clearances (and closure).
. 7 - \ -
2) Controlled braking: This involves’ braking.on command and \
steering around a barrier in the shortest possible distance
. without loss of control. This is helpful in avoiding an = - . .
obstacle in the path of a vehicle when the danger of oncom:; o
ing traffic exists.

3) Evasive maneuver: This skill .involves steering around a
barrier (right or left) on command at varying speeds up L R
to 40 mph. This is useful in avoiding a collision at high e ,
speeds on a freeway. : -

4) Skid recovery: This entails the ability to pﬂ%ventﬁor ) -
. recover from a skid on ice or synthetically created low ,
friction surface. . -

/
" 5) Off-road recovery: The skill of off-road recovery is to .
. regain control 0f a vehicle that has dropped one or more ) N

wheels off the pavement on to the shoulder without shooting -
across into another lane of traffic. o

6) Bloviout: This skill involves learning to bring a vehicle to
a smooth stop after sudden loss ¢f inflation in either a
front or rear tire. i )

7) Mechanical emergencies handling: This general class of
- - maneuver is aimed at hélping the student learn tc handle §
¢ mechanical  problems such as brake failure or steering , v ) ,
’ failure in traffic sitdations. .

-
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"' One of the most widely referred to advanced driver training courses
“was developed by Whitworth (1972), at the General Motors Proving Grounds
in Milford, Michigan. This course’was initiated to retrain proving =
ground drivers to prevent accidents while testihg cars. The need for
the trainirg program was derived from classic accident causation studies
(see Appendix A). In a cdreful study of this literature, a frequency
versus error tabulation resulted in the following driving errors occur-

- ring with the greatest frequency:. -
1) Impaired judgment due to alcohpl

’2) Misinterpretation of tﬁe,driving task
v ?'
3) Improper control of emergency situations

* The program consisted of four -hours of glassroom work in defensive driv-
ing and understanding potential hazards. The remaining four hours were
befyind-the-wheel training exercises on the driving range where six maneu-
vers were taught and practiced. The maneuvers used were as follows:
Serpentine, evasive maneuver, controlled braking, off road recovery,

.¢ blowout, and skid control. . ‘

,. The GM,staff conducted a small, but well controlled, evaluation of
their program with 60-subjects who were patrol officers.from the Ozkland
‘County, Michigan Sheriff's Department. The subjects were divided and
> matched into two groups of 30. One group received the 8 hour training

" program and’ one group remained as. a c?ntrol. .
‘-0.': ) N - ! ‘ ¢
" "~ Tablerl, -Effects of GM'training{Program on accident costs.
' ", s - (Trained : . Untrained

R Before After . Before After
| . . "~ 1967-1969 1969-1971 1967-1369 '1969-1971
Number of accidents 13 5 N 10

“ Injuries - ) ? 0 ? 2
Lost days ? 0 ? 87
Lost wages ? ‘ 0 ? $35,000
Véhicle damage cost’ 7 $1446.50 ? $11247.10
Yehicles totaled ? -0 ? <3
Total cost . ? $1446.50 ? $14747.10

7 , ? $1474.00 -

Average cdst/agc%dent $289

- .4
-

~“"Table 1 shows that the trained group exhibited a ‘50 percent reduction

>‘ﬁn,acc1dents and an 80 percent reduction in cost per accident as compared .

-

, v/ to the untrained grqup. PR
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: In a similar study, Quane (1963) put 63 police officers' through an B! ¥
“advanced driving skills program. Quane used a slightly>modified GM . b :

_~course comprised” of classroom instruction, serpentine’at varying speeds
-, of up to 30 mph, off road recovery at,35 and 40 mph, left-right'evasive . °*
maneuver at 35 and 40 mph, and a lane change exercise. The eXperimental
design consisted of dividing the population into two groups, giving class-
“room instruction to both groups, giving range instruction to the experi-
*mer.tal group, and then giving both groups a post test followed by more .
classroom instraction., The results of a one year post instruction study - /
. are found in Table 2. ) ' _ Cos
The results.are somewhat confusing in that during the' first one year
period the cost per accident was Jower in the_control group, but in the ox
second eight Tonth period the reverse was true, The 20 month average tost
per accident, however, is lower for the experimental range-trained.group.
.JThe number -of accidents was down 35 percent over the 20 month period.
The resuls might indicate a long term effect of training with good.
retention_and application of learned skills integrated into the driving
experience. Quane noted that the experimental group became more aggressive .
in the c<erpentine exercise, and made fewer "wrong-way maneuvers" in the
left-right évasive test, perhaps indicating some amoupt of initial learn-
ing. Retention of this knowledge tan only be assessed after long-term
studies which are in progress at the present time. Neither Quane nor-
Whitworth made any analysis on“the statistical significance of their find-
ings. . , T .

P

Another leader in the advanced driver training program has been the
Committee on Winter Driving Hazards of the National Safety Council. The p .
N.S.C.'s program has been primarily designed to help the driver cope with. : Y
‘skids and slippery surfaces, but some.of the GM maneuvers are used on dry
pavements such as evasive maneuver, controlled braking, serpentine, and .
blowout. The ice maneuvers used by N.5.C. are more involved than any other .
training course_(requiring over 25000 square, feet of area) and consist of .
stopping on ice (without skidding), negotiating curves on ice, controlling

. @& skid, apd passing on.ice.* While N.S.C.  has reportédly,.conducted an
" evaluation on this program, fio such study of the accident reducing poten-

tial was found in, the Titerature. .

The Liberty Mutual Insurance Company is well known for their +"SKid
School" désigned to teach policy holders and fleet drivers to control skids.
Their truck driver training program includes training tractor-trailer dri-
vérs to handle jack-knifes on ice in which a water flooded "skid pan" is

- used as a slippery surface rather than ice. ’
. . N\ ‘

‘In 1969, Liberty Mutual, in conjunction with,Bio-Dynamics Co., reported

on the effects of "Fixed Base Simulator vs. Skid Pan  Practice in Skid
Contrdl. Training," in an attempt to evaluate their program. :Three treat-
ment groups were used ‘from a population of 58 licensed drivers with ages
ranging from 20°to 65 years.+ The treatment schedule poﬁsi;téd of class- .
room training and $imulator or skid pan training.. THe simulator was of
.** .the mechanical type which has certain drawbacks, ihc]uﬁing the lack of .
true choice by the subject, pre-programmed expeFiences},poor image quality, y
and onlv subjective data collection methods. : | ' ‘

‘ B . t ..
N * 4
- ~
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Table 2.

Effects of training on acc1dent costs in a 20 month

study with the Maryland Po]tce Department o

-
)

-

0 - 12 month post insttDctipn period ..

. Injuries’
Lost Days
Number‘of Accidents

Lost Wages
(Annual Salary-$8, 589 00)

'Veh1c1e Damage\CQsts
Vehicles Totaled ,

Cost/Accident ’
(Veh1c1e Damage Costs Dnly

Control Experimental
-, E—

0 ' .0

4 , v
17 Sk
$131.76 $65.98

$3,148.79 $2,599.70
‘r\o '. " . 1'
,'$185.22 _$192.88

. .

12 - 20 month pdst instruction peried,

A

Injuries
Lost Days
Number of Accidents

Lost Wages '
(Annual Salary-$8, 589. DD)

. Vehigle Damage Costs
Vehicles Totaled

‘ Cost/ Acc1dent ~
(Veh1c1e Damage Costs Only)

’

tExperimental
0°
4
6 .

.$]31.76

- Control

$2,395.22°
0
$399..20

* $158.60

L4

0 - 20 month post 1hstruct1on _perioll -

injuries ’

Lost Days

Number of Accidents '
Lost Wages . "' ¢
.. - Vehicle Damage Costs
Veh{fles Totaled

Cost/Accident .

(Vehicle Dapage Costs Only)

. ,’ ' Contro] .Experimental

0 L
8 ' 2
. 23 ) 15
| $263.52 $65.98
$5544.01 " $2916.91
0" : 1
$241.04 $194.46
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The treatment scHedule for thrée groups was as follows:

£ . O ;

TreatMent; Claséropmc‘ Simuﬁator‘ Skid Pan Immediate 3 Month Later |,
Group. ’ Instruction Practice - Practice  Skid Pan Test  Skid Pan Test
R X X - Mo S he X
2 b e X X e X
3 W X No - X X
3 ’ v &

The subjects were tested on the skid pan with three different types
of skids: (1) -four wheel lock and loss of steering, (2).rear wheel lock,
and (3) spinout on curve. The authors report that "the results show sig-
nifi€ant improvement 1mmed1ate1y and ,after three months for the skid par
pract1ce group although.only a wa of the measures of transfer of tra1n-
ing were statistically s1gn1f1eant *for the simulator pract1ce group.'

The important point hére is that practicing skids on a‘simulator or the
skid pan will help the driver cope with skids, and the ketension is at
least three months i

-, Somewhat different results are noted by by L1ams and 0' Ne111 (1973)
in a study in which they analyzed driving (accid nt) records of race car
drivers.. All of the drivers were members of the*Sports Car Club of America
and all had completed at least six hours of in- car,\on range course train-
ing in advanced driving techniques sponsored by the‘club (specifics not
dvailable). " These race drivers Were matched with other drivers from

" New York Florida, and Texas on the bpasis of age, sex, and 11cense type.

A compar1son of the dr1v1ng records was conducted.
iKY

N ' ..
Tab]e~3 shows the race drivers had s1gn1f1cant]y,more reported crashes,

speeding violations, ‘other ‘moving and’ non-moving violations than the com-

. suited for young drivers with only limited driving experience. He feels

parison drivers. The authors agree that there are certain problems in
drawing any conclusions from the data due to- the select, restricted, and.
perhap$ atypical- ndture of thesample and.only limited knowledge of.
exposure. The fact that the race drivers had significantly more non-
moving violations perhaps indicatés they are in g more violation- and
accident-prone group than the control. (The number of non-movirg viold-
tions should not be affected by any advanced training program.) The
authors suggest caution in instituting an advanced driver educat1on pro-
gram w1thout studying specific needs. - ,

1 +

7 Peevy (1975) squests that, "The goal of any emergency instructional
program should be to give the student cognitive and man1pu1a ive informa-
tion and skills, exger1ence to reduce the trauma of the emergency, skills
related to hjs genaral driving patterns, as well as motivation .for opti-
mum driving performance (some may prefer defensive dr1v1ng), and optimum
vehicle maintenance procedures." He cautions the acceptance of the GM
program per se without evaluating local needs because it might ngt be best

-
AN & 5
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" Table 3.. Averdge numbers of reported crashes and violations .
per driver by state.

Average Number Per Driver

Race Compar;ison
° : Staﬁg Drivers Drivers

Reported Crashes Florida 0.28 " 0.4
t
k4

\ . NewYork o 0.6 0.42

Texas 0.58 0.49
L4

Speeding Violations , F]ori?a 1.28 0.44
‘ New York 1.06 -, 0.35
Texas O 1.63 0.88

‘Other-Mowing Florida " 0.65 ©0.50
Violations - . : s
B New York 0.49 0.38

‘/ s »

Texas 6.46 0:43

L . .
Non-Moving Violations Florida 0.22 017
. New, York 0.17 0.07
J .

™~ Texas . 0.2 0.15

.
g .*Condifionpl binominal test.---- two-tailed probability levels.
‘* (Table taken\??om Williams and 0'Neill (1973).)

J
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+the importance of handling mechanical emergencies suth as engine stall, SR
brake failure, dnd steering loss, etc., has been underplayed in the GM .

.« and other curricula and these might very well be beneficial o tHe program.

Zavala and Sugarman (1972} of Calspan Corporation are in the process
of developing an accident avoidance traiping program that emphasizes the .
physical characteristics of the vehitle and the roadway in thejr instruc- )
tion. .The primary concern ef Calspan's accident avoidance driver train-
ing program is thtreefold: .. .
-1.. Acquainting the student with vehicle behavior up to the
limit of performance at moderate speeds. L

2. Acquain%ing the student with variations in,vehicle «
behavior near the limit of performance as a,function -
of surface condition, loading, tire pressure, cractive :
effort, etc. .

3. Providing the student with driving experience under
simulated emergency conditions.* ‘
Since this program is still in the developmental stage, it.was not possible-
to obtain a complete description of the maneuvers which will be taught.
However, the following outline wilT provide an idea of the types of driv-
ing situations Calspan is researching: 7 ’

1) Steering and braking .avoidance . . o

2) Skid-Pad Work ~-- constant radius corhering, J-turns,,
fixed and free steering control, under 40 mph (on ice i ’ °
and water) . ’ ’

3) Lane changes (s]a]om«serpenténé) up to 50 mph

4) -Effects of -load distribution within the vehiclelon . .
Hraking, cornering and skidding maneuvers. (

They suggest, as others have (GM, Liberty Mutual, N:S.C.), that if the dri-
ver knows what his car can do he w¥ll be able to cope with an emergency.

‘. Whittenburg, P3in, McBride, and Amidei (1972), under contract with_
National Highway Traffic Safety Administration, conducted a controiled
study with 17 to 24 year old males in the U.S.. Goast Guard station at
Cape May. 7The multi-year task involved (1) establishing base 1ine measure-
ments (biographical as well as driving behavior), (gg developing a driver
proficiency test, (3) implementing three types of driver training programs, )
and {4) followup studies and evaluation of the ‘programs tested.

+The background data and pretest phase of the program were implemented
through the use of standard personality and-attitude tests such. as the :
Mann Inventory, ‘the Thruston Temperament Sc-:edule, the Institute for -
Educational Development's driver knowledge test and driving tests developed

. ‘# 0 - » ¢
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by the authors. These tests were designed to match experimental and
control groups for driving exposure and attitudes. This phase of the
program appears to be well constructed in terms of quantifying the bio-
graphical and preliminary data, but because the sample pepulation is some- .
what homogeneous (i.e., all subjects are.Coast Guard recruits and perhaps
not representative of that age group as a whole), some caution must be
exercised in extraf>lating the results to cther groups. .
[
The training groups consisted 0f three experimental groups and two
control groups with' the aforementioned population. One experimental
group received classroom and range training (E1), the second received .
classroom only (E2), and the third range only (E3). There was one .con-
trol group for E1 (C1) &nd one for E2 and E3 (C23).  The training
sessfons consisted of 14" hours of classroom instruction including mu.ti-
medial lessons from the U.S. Air Force standard and remedial courses, and/
or 14 hours of .range fraining consisting of simple skills, such as traffic
mix. Advanced exercises Were also used, including controlled braking,
off-road recovery, ‘serpentine and evasive manreuvers on dry and wet pave-
Ment, ard skid and blowout simulation in later programs.

. The follow-up analy§is (Whittenburg and Baker, 1974) of ‘the acci-
cent involvement histories of the. trained and untraimed groups indicated
differences . in the accident frequencies for the groups, with individuals
with any training (E1 + E2 + E3), and more than 10,000 miles ‘of driving
.exposure arter draduation of training coursé\eXperiencing fewer acci-
dents than the untrained control groups (C1 + C23). Here, while 36 pergent
of the contfg1 group experienced one or more accidents, 29 percent of
the trained group were involved in an accident -- a 19 percent decrease.
In a subgroup of drivers with 1ess than average driving exposure (15-21
months versus a 25 month average), the students receiving only the
~lassroom training subsequently drove better than the students receiv-
ing only the range training. Twenty-eight percent of the latter group
experienced one or more accidents while 17 percent of the former group
were. involved in a crash -- a 39 percent decrease. §‘

The authors also examined accident.severity d iferences between the
groups. One measure used involved a ratio of total injuries to
total accidents. As can be seen in Table 4, the trained groups (i.e.,
El + E2 + E3 and E1 alone) showed dramatically lower proportions +in
the shorter.8-14"mopth period after training than did .the untrained con-
trol groups. This same trend continued through the longer .three year
period} but with less dramatic difference. T .
: i . . ’

|
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Table 4. Proportion-of total injuries to total accidents.

>
.

After 8-14 Months After 3 Yrs.

“No training C1 + €23 40% 369

Any ‘trdining  E1 + E2 + E3 179 . 27% ’
No training 023‘ . ‘ 389
B . Class or range E2 + E3 ; 26%
C]aSS only E2 ’ . 229
No tra1n1ng Cl ’ : 44%
Class & range El 10% ‘ ,

R 4

When the percent of accidents with one or more injuries was used as the
‘measure var1ab]e, the trained groups againappeared to exper1ence less
severe accidents, as is indicated in Table 5.

Table 5. Percent of accidents with one or more injuries
" in the period of 8-14 months after graduation.

{,
« Any training’ E1 + E2 + E3 16%
No training C1 + C23 33%
Class + range E1, 104~
No trainiﬁg;/’ Cl 35%
However, when reviewing property damabe cost, the authors did not find.

this clear- cut distinction between trained and non-trained individuals,
as is shown in Table 6.

I .

Table 6. Average property damage cost_associated
! with all reported accidents in sample.

Group _ Cost
Class + Range El $651
Class E2 $757 .
Range £3 $634
Control cl $682 \
Control 23 $645

v / ’

Training Average $673

No Training Average $665

O ‘ . 1 "'.:'-
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Finally, Table 7 projects the cost-effectiveness of tigir accident and
injury study from the data collected over the 5 year period 1970-1975.

In the final study reviewed, McCormack {1974) examined the perfor-
mance of high school seniors on a driving test given to the students.
The study was conducted on 500 subjects who were divided into an experi-
- mental and a control group. The experimental group received an advanced )

‘ driver training course consisting of four hours of classroom instruction

and six hcurs of range practice involving the serpentine, the controlled

braking, the skid recovery and the evasive exercises developed by

Smithson and Whitworth. The test given consisted of the controlled

braking, the evasive and the serpentine maneuver. The author could detect

no significant changes in either the experimental group's performance

on the post-test as contrasted with the pre-test, or in the experimental

versus the control group under the post-test conditions.

In summary, the existing literature concerning advanced driver educa-
tion progra.s which include training in emergency skills indicates that:
(1) there is a set of “"consensus maneuvers" which ‘are employed, with some

"_/:;gjfication, almost universally and (2) there is a lack of well con--

tpolled evaluation and conclusive findings concerning the effectiveness
f these programs. While two studies indicate a significant decrease in
accidents fqr trained police officers, a third study indicates a much
smaller effect for young Coast Guard racruits and a fourth indicates
- h-gher accident involvement frequengies for trained race drivers. Thus,
, there is some indicatidh that accident severity is reduced by this
training. It is noted that none-of the accident-related studies con-
cern a program involving young inexperienced driverss ’

: \ ,
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Table 7. Projected reduction in accidents and injuries and resultant

. savings in property damage as benefit of classroom and range
. -~ training. -

- . 2 v

Projected Reduction _ Resultant Savings

i} + Number of Individuals Having Accidents ' - ’
C aVeraég‘rate _ = .359 ’
E average rate = .289 . \
Difference’ ’ = 1.070 ’
Individuals trained per year = 4,000 \L ‘ 280 per year

, Cost of Accidents \\\ ’ g

. 7 g .
USAF average cost = $3,710
Accident reduction per year = 280 . ,
Total cost reduction = $1,038,800 - . ‘ .
. . ’

. Training cost per individual = $24.90 ’
Individuals trained per year = 4,000
Training cost per year ‘ = $99,600 939,200 per year
DOT average cost = $2,800
Accident reduction per year = . 280. T
Total cost reduction’ =

$784,000

-

Cost of Property Damaée ’

/

E average reported cost per = $672

accident : ,
Accident reduction per year = - 280 - $188,160 per year
DOT average cost per accidéﬁt = $500 ¢
Accident reduction per year = 280
Total cost reduction - 5 $146,000

-

, 16 ’
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Number of Individuals.Injured or Kiiled -
C accidents involving injuries =, 33% .
E accidents involving injuries //—;f”\‘ 16% .
Difference . - - = 17%
Accident reduction per year =i 280 | ’ 48 per year
Cost of fnjuries

USAF average cost - . = 2,250
Injury reduction per year . = 48 $108,000 per year
DOT averagé cost . = $11,200 :
Injury reduction per year = 48
Total cost (edudtion = $537,600:

. , "Cost of Fatalities’
USAF average cost = $40,000 L.

90,000 . ’

fFatality ré@uction per year = -- ==
00T average cost = $2000,700

(Table taken from Whittenburg, et al. duly 1974) :
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111. DETERMINATION OF SKILLS NEEDED

As indicated in the preceding section, there is a consensus. 1ist
of maneuvers used in most advanced programs. This 1ist has been derived
from multiple sources, ranging from knowledge of accident™circumstances
to a common sense approach (the latter appears to have beey, the domirant
approach) The alithors, noting the Williams and 0'Neill caution to
look at the local situation and needs, and feeling that it is important
to base the suggested program on a more accident-oriented basis, have !
.examined a previous project study .ipvolving the éritical maneuvers that
a young North Carolina driver faces and how these maneuvers are related.
to emergency situations.

Barry, Roper, & Pitts (1974) reported on "critical maneuvers" of
a random sample of North Carolina drivers by reading accident reports ’
of over 1100 cases. The authors determined what proport1on of the pop-
ulation were involved in "emergency situations" causing ‘accidents (e g.,
skids, b]owouts, and brake fdilure). Table 8 represents .their findings.

~

As noted, nearly 20 percent of-the s1ng]e vehicle and six percent
of the multi- veh1c]e crashes are attributable te emergency situations
with Tittle difference.being noted between dge groups. As shown in
Table 9, skidding and brake failure are recponsible for the majority of
multiple-vehicle emergency situations.. The most common cause_of crashes
resulting from an emergency situation appears to be sk1dd1ng In the
total sample of 1113 crashes, skidding.was a factor in 10.6 percent of all
single-vehicle crashes and in 4.2 percent of all muiti-vehicle crashgs.
It is estimated that theré are less than 10,000 crashes per year in
North Carolina attributable to skidding. The second most 1mportant
emergency. situation involved brake fa11ure, with blowouts a distant
third. When the proportion of crashes due to emergency situations is -
compated between young drivers and middle-aged drivers 1n both single-
vehicle crashes and multi- veh1cle crashes no s1gn1f1cant d1fferences
were evident. : : _ ¥

"Non emergency” critical manetvers were examined in the same study.
Examination of Table 10 indicates that rear end collisions and pulling
into the path of an oncoming vehicle are maneuvers that cause a dispropor-

" tijonately higher number of accidents for young people. This suggests an
inability of the young driver to cope with these types of situations,
which results from either a lack of training or some lack of judgment or
closure speed judgment inherent to the inexperienced driver.

In another study, Griffin™(1975) determined that 35.7 percent of the
Fital accidents in North Carolina in 1973 were caused by a chainp of
maneuvers that started with ‘one vehicle running off the road. This
analysis was conducted by reading each fatal accident report for the year
specified. It was further shown that 16-year-old drivers are more likely
. to be involved in a run-off-road accident thanadrivers 26 years or older
(see Table 11).

.
e
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Table 8. Emergency situations by age and type of crash. | " -
¢ No fﬁergency'. - Emergency -
N LS N %7 Total
] Single-Vehicle Crashes ™ T T ) -
Young drivers $137 -~ 280.6) - 33 (19.4) 170
Middle-aged drivers » a3l 80.4) 9 (19.6) -46
Total _ 74 42 216
N , - ¢ 1] .
X2 (1 d.f.) with Yates Correction =0.000
Mu]tip]e-Vehicle Crashes RN ‘ i -
. Young drivers R* 384 (93.9) 25 (6.1) 409
- Young drivers - NR* 148 (94.3) 9 (5.7) 157 -
Middle-aged drivers R 205 (94.5) 12 (5.5) 217
Middle-aged drivers NR 103 (90.4) 11 , (9.6) 114

Total 840 , 57 . 897
X? (3d.F.) = 2.4 p = NS

*R - "Responsibla"; NR = "Not Responsible”

L - - e

/ . . - -

/

Table 9. Types of emergency situations represented in the crash sample.

Al
~

. . Steering’  Brake ,
Blowout  Failure ~ Failure  Skidding Other Total
Type of Crash. N % N % N. % N> % N % N

Siné]e-Veﬁicle

Young ,8(24.2) 1(3.0) 3(9.1) 19(57.6) 2(6.1) 33
Hiddle-aged 3 (33.3) 2 (22.2) 0 s 4(40.4) 0 9
Multiple-Vehicie "~
Young . R* 0 0 6 (24.0) 17 (68.0)
Young ~ NR* 0 0 2 (22.2) 7 (77.7)
Middle R 0 0 4 (33.3) 8 (66.7)
Middle MR 0 [ 5 (45.5) _6 (54.5)
. Total 1 (11.1) 3 (3.0) 20 (20.2) 61 (61.6)

AR = Designated Responsible; NR = Not Designated Responsible

*
;
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Table 10. Frequency distributions of vehicle maneuvers
in two-vehicle crashes, young responsible P

& drjvers vs. all others.

-

*This class includes: Passing maneuvers, backing into road, and emergency
situations .

v

R 5.
> [

Table’.11. Percent of accidents caused by ran-
off-road, for two age groups.

4
Other accidents 77.0 89.0 51.3 73.7

e 7.

v . : Y = , ’ ) o ~
A
o . Young Drivers * . r. 5\37 .

. : Responsible - A11 other Drjvers .
Vehicle Maneuver H- % y N . 4 - Total
Pulled into path-of * ° ' e
0nC6mjng traffic- 104 (28.0) 92 (z2.0) . 195
Rear-end coliisionS‘ ~ 104 (28.0) _o 90 (21.5) . 194
Improper furns - 57 (15.3) | 72 (17.2) 129,
Ran stop-sign or red Tight 25  ( 6.7) 49  (.7) 7/
4 e re ’o s R *
Failure to yield, improper )
lane chh?@e, over . g =
center 1ine: 35 (-9.4) , 48 (11.5) 83
A11 other maneuverst 47 ~ (12.6) J_gg (16.2)3 115
j Total 372 ST e 791
2 )
X d.f.) = 14.40; . ‘
(5 d.f.) = 14.40; p < .05 p

‘ : A11 Accidents Fatal Accidents )

. : 16 Years 26+ Years 16 Years 26+ Years
Ran-off-road right 14.7 7.0 25.7 . 161
Ran-og?—roqd left 7.8 3.6 23.0 9.3
Ran-off-road §traight 0.5 + 0.4 0.0 0.9

*
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,Thus, there appears to be a set of eritical situations, both' emer-
gency and "non-emergency," which can lead ;to accidents for young drivers. - .
* It would be hoped, of course, that through additional training and , s
Ifmited exposure to these situations the young driver gi]l be better
able to react properly in his subsequent driving. )

-

N_In an attempt to train young or old drivers toj}eact properly, ih -
an emergency situation, certain simulated emgrgencies could be-practiced * o
on” an off-road area such as the driving range. T e
. . The skidding situation could be approached )n a skid pan area *;
" . built into the existing ranges. Here, on a low-frjction wet surface, ]
various sRids could be induced and practiced including: (1) Front wheel, -
‘(2) rear whee],~£;)ufour wheel, and (4) spin out skids. . S

The rear end collis.ions and the collisions caused by one driver
_ pulling into the path of another yehicle might well be approximated by -
g two maneuvers deveioped by GM: thd evasive maneuver, and the controlled
braking exercise. These éxercises will, in combination with the serpen-
tine, enable the student to Tearn to judge gap clearances and closure rates. ,
He will learn to avoid a fixed object in the path of his Vehicle at
moderate speegs} and the transfer of Tearning to real experiences Seems
possible because these situations are encountered frequently. .

The off-road recovery exercise cap train students to fare better
when. their vehicleleaves the roadway, by giving them practice in bring-
ing the vehicle back on the road surface without overshooting into the
next.lane. This overshooting is frequently due to the large steering )
input needed to "jump" the curb, which is 4-6 inches on’somé%yural roads. -

‘ " In addition to the above exercises, which are often found in an

.advanced driver education program, a final exercise might involve steering »
and brake.failures.”. While expensive equipment might be required to cfosely
simulate real brake failure (or steering failure), a close approximation )
of these conditions could be induced very simpiy. As revealed by an . .
earlier survey of the existing N.C. range program, most of the automobiles
used are equipped with power steerin and power brakes. These systems can
be “induced to failure" by simply switching off the ignition. Thus, an
instructor could switch off the ignition during various segments of a
range practice session (i.é., on a straightaway, curve, approaching
‘obstacle in lane, etc.) forcing the student to use correct techniques for
recovery, without the assistance of the power brakes or power steering.

A simple and inexpensive device can be installed which would enable the
instructor to ""kill" the ignition from his side of the vehicie.

. Thus in Tight of these facts from North Carolina data and the review #

of the literature, the critjcal maneuvers which appear to be most useful

are off-road recovery, skid control, contrdblled braking, evasive maneuvers,

steering failure, and brake failure situations. These should be considered

in creating an emergency or advanced driver training program.

Sp . - /
However, we must exe@gise caution in “instituting a program from these
results alone. Griffin’( ; 5) also reported on the speed of drivers

¥ -4
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involved in ran-off-road uccidents and found -that 16-year-old. dFivers
have a mean and median sp.ed almost 10 mph higher than drivers 26+ years
old involved in such acgidents (see Table 12). These facts, however,
cannot be used dircctly to analyze the cause of ran-off-road crashes.
‘Other factors, such as type of driving (rural vs. urban,, rural road vs.
freeway, time of day, driving exposure, peer group pressure, alcohol, . - ,
etc.) must also be taken into account. An advanced driver training | - :
program-:lasting perhaps a few hours will not prevent the young driver
from driving at excessive speeds or under conditions which could turn .
. anomal driving-situation into a precipitous one. ‘@ RN
A further complication arises in terms of attitude. When giving the ’

student (young or old) only a brief introduction to emergency maneuveripg,
ég/we may create, in that student, an attitude of false confidénce. Many o
*s driving instructors report that after the emergency skills Tesson some

students will exéTaim:_ "Wow! that was fun! When can I practite that

again?" The youfig or inexperienced driver might-use these techniques

when normal manipulative skills are enough to overcdme the problem. ,

This créates more room foy esror and accident involvement. The student ° .

may want to,"see what hisjcar can do" and perhaps involve himself in - :

unnecessary danger situations. For example, it is generally believed

that the best procedure to follow when your. vehicle drops two wheels

off the pavement is to slow down and hold the wheel steady while bring-

ing the car to an even stop, but thé over-confident driver education

student may want to practice his new ‘techniques and perhaps drop two

wheels off just to show his peers how "skilled" a driver hé really is. ( '

In"the study with“police officers, Quane (1973) reported higher o
speeds ig the serpentine maneuver in the testing phase with the experi-
mental groups., Dogs this indicate range trdined drivers will become

.more aggressive? It is hard to extrapolate from the police officer |
study to high school students, but it does put an aijr, of doubt in' the
efficacy of such a program. Some drjiver educators, including Dr. Thomas
A. Seals. (1974) agree that evasive drills have,no place in driver educa-
tion program for beginners but should be.reserved for more experienced
drivers as a refresher course. The process of successful accident avoid-
ance entails perceptual, manipulative, psychomotor, and decision-making .
skills. It seems to be a difficult task-for the inexperienced driver -
to change his cognitive model of reaction from the norfal skills to the
evasive. "This, changing might produte more problems than solutjons. - The
experienced driver, however, should have enough exposure to be able to
distinguish which model of driving to use. It.is the job of the educator
to provide a cognitive model for the driver to/gork with in evaluating
each situation separately, as weil as to place this model in the rjght
perspective in the¢ course of-driver education. The student must be
ready tp accept this type of skill, or he will use it ingorrectly. ¢ A
well placed program of emergency skills can be an asset to the driver
education system, whereas. an untimely placement of such a program can
be detrimental to ?pe student and the community. ) {»

v
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Table 12. Speed dittribution of drivers invelved in :
/ . ran-off-road accidents for two age groups.
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Feasibility e . b

Although it has been the task of this project to devqup an emergency
-skills curriculum for the 18 multi-vehicle range laboratories in North
Carolina, many ranges have already adopted a few of the standard maneuvers
and are using them presently. (serpentine, controlled braking, evasive).
o 1N1s assures the feasibility of at least those maneuvers being taught.
In determining which maneuvers are possible for North Carolina, we must
consider space as well as cost.and accident reducing potential. These
maneuvers, similar to ‘those of GM, can be set up in a minimym amount of
space and with only a few pylons readily available to all of our ranges.

-

., The serpentine maneuver, While not ‘directly related to any specific
emergency, gives the student practice in timing, gap judgment, and judgment
0f.closure. The student Tearns to use the "9:3" steering position while
run9ing through the exgrcise at various speeds. The space requirements
for/this exerciserare 24' x 350' and can be easily accommodated:in all

- of’*the 18 ranges. - :

. The controlled braking exercise is designed to teach the student
how to avoid an obstacie in the path of,his vehicle while bringing the
vehicle to a stop in the shortest possftble distance without skidding or
Tocking the brakes. This exercise can be set up on an area 24' x 350'.

* and needs approximately 35 traffic cones to act as a barrier and to form -
‘the Janes. The evasjve maneuver can be set up.in the same way the con-’

- * trg1led braking is set up, but it requires a slightly wider lane on the
other side of the barriers (36'). The 350 foot length is sufficient .
and all of the ranges can accommodate this. 1In the eVasive maneuver, -
the studént is directed right or left around a barrier*and the speed is_
up ‘to 35 mph. oo ' ’ -

‘With the existing space limitations of the driving. ranges only one

s, Maneuver might be able to be set up at a time. This sheuld not prove

" to be much of-a problem Since the set-up is very, simple requiring only
. the movement of a few traffic.cones, and the set up is similar for'®
. each maneuver. - ‘ :

The off-road recovery maneuver seems beneficial in light' of the
number, of accidents and fatalities caused by driver error in an off-road
situation, but a length of curb 100-250 feet 10ong is required and this
might, be difficult to find without excessive construction costs or with-

" out using public rdads. It might” b& .possible, however, to use the edge
" of the paved driving.range in simulation of a soft or gravel shoulder.

The skid pan exercises can be accommodated in terms of space, but
do require additiohab’funds for construction and maintenance costs. The
minimum skid surface /should be 24' x 200' and requiring a. 100 foot
appreach.and sufficignt dry area around it to prevent accidents. To
build & skid pan the area must be resurfaced with'a coel tar emulsion
(asphalt sealer) such as jenite. This can be applied only %o hard sur-
faces *such as asphalt or concrete and some of the ranges are gravel or,

- ¢crushed stone, * The resurfacing will cost between $300 - $1500 depending

.
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upen area to be paved and labor costs. One gallon of sea]1ng mater1aJ .
(@ $1.00/gal.) wilt cover 100" square feet. The sealer is applied to .
create a slippery 'surface when wet. Provisions must be made to flood
the skid pan perhaps using a nearby fire hydraht. #;Car mod1f*cat1ons
are also suggested such as dual brakes (front and rear) heavy duty
shocks, and special tires at the approximate cost of $500 per car. This &
would not be possible with dealer loan cars because some of the modi fi-
cations are permanent and would be ob3ect1onab1e to the dealer. However,
state cars couid be equipped in such a fashion. When the skid.pan is TN
not in use and it is dry, it may be used as a normal surface for driving
range exercises, but caution” must be used dur1ng ra1ny weather.
[N * o

It is the opinion of numerous educators and researchers that the _ N
GM blowaut simulator, at an .initial cost of $330 and the maintenance cost
of tires and rims is not cost-effective. As shown earlier, blowouts -
(Barry, et al., 1973) are not a very likely phenomenon on North Carolina
roads. The space needed for such a maneuver to be practiced at 50-60
mph is also too large (600' x 600*) . to be accommodated by many of the .
existing. ranges. This exercise is very hard aon the car and would require
that the wheels be a]]1gneﬁ and balanced frequently. DEalers are not
likely to'allow North Caro]1na educators to use their cars in such.a’- o 8
manner. . * . . ' . - ’

. . N . « {

Mechanical emergenc1es are easily tra1ned for and are a part of |,
most classroom instruction. Engine stall, brake fa11ure, and steering
failure are problems the student should- understand and be able to cope
with on the road. As discussed. previousiy, .these three mechanical.pro-
blems might be sjmulated by turning fthe ignition off while a power. <L
assisted car is in motion. This might prove to be an effective and . .
inexpensive aid to the advanced dr1v1ng resources curriculum. -
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IV. RECOMMENDATIONS FOR EMERGENCY DRIVING SKILL RESOURCES

. The previous material has indicated that there remains a lack of
sound data proving the worth of an emergency 2kills program. However,
the N.C. accident statistics indicate that there may be a need for this
Qyﬁé’of training. Becausec of these “somewhat contrasting findings, and
because: of the possibility of the adverse effects “cited earlier, HSRC
strongly -recomends a small scale pilot program which can .be accurately
evaluated. It is noted at this point that DPI and the school systems
* involved must view this as a trial effort,and be aware that the results
of the evaluation may not prove the program beneficial. However, until
such a program is trigq, no conclusions: should be drawn. "In 1ine with
DPI's policy of.contiqya]]y upgrading its program, HSRC recommends that
such a trial be initidted. . .t LT .o ’

Based on the accident studies in the 1itePature as well-as rom
Morth Carolina data, the ‘cost-effectiveness analysis in the previous
sections of this report, "and the general consensus of researchers in the
field, the authors recommend the following maneuvers to be taught on
the existing driving ranges in North Carolina. The "sét-up" and thus
the dimensions required for each specific maneuver.can be varied to suit
each individual drivind rande. If the maneuvers are set”up ‘with .«
narrower lanes and shorter cue distances,-:the maneuvers cah be run, at "
'slower speeds in smaller areas. A speed/distance reJationship can be.
established for each maneuver te normalize the type of training from

~one range to another. The space requirements shown include an, extended -

" n

" area around the course td provide a safety zone.

Traffic cones are“required for each maneuver. It is practical
to obtain 100 twelve inch traffic cones for approximately $1.75 a piece.
The twelve inch size is easier to transport and less. expensive than
the 'larger sizes. With 100 cones, severai maneuvers can be set up
simul taneously. The. initial cost for an emergency skills course is
approximately $175. The additional cost for each maneuver is included
in the following-descriptions. . # .

&
> o’
4 »

1. Serpentine. maneuver-- .

Space reguirements: 3§0" X 75’ -

*y

Materials: 6 traffic cqﬁes

e : . ‘. 1

, “As indicated earlier, thezserpentine course, while not
‘related specifically to any emergency manedver, is helpful in.
training the student to use. proper hand positions, rhythm, and
timing inﬁstee#ing thé vehicle around a set of traffic cones. -

The cones are setiup approximately 50 feet apart along -
a straight line. The object of this exercise is tq approach
the first cone at a.constant’speed and then steer around
each successive cone, first to the right and then to the left
in a slalom-like manner. The speed js increased on successive

trials up to 25 mph (see Figure 1). ‘ »
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Figure 1.

SERPENTINE COURSE

X
>
&
5
>
-]

I

nIBFT —'l'-\ZFT-




25,

2. Evasive maneuver--

Space requirements: 350' x 100" LT ) .
Materials: 30 cones

The evasive maneuver is designed to teach the student
to avoid an obstruction in the path of his vehicle by steering
around it. Because in real driving situations the path on - -
either side of the obstruction might be blocked, a "left" or v
"right" cue is given verbally 60 feet before the barrier as - .
shown .in Figure 2. The timing of this command presents the
student with two concepts to master: firgt, he must decide
to turn left or right and then accurately steer the car around
the barrier without knocking over any cones. The student is -
instructed to make several trials at speeds up to 35 mpn.
The cones are set up as in Figure 2 with an acceleration lane,
a barrier, and two exit lanes. '

3. Controlled braking-- .

Space requirements: 350' x 100

Materials: 40 cones N
The controlled braking is similar to the evasive maneuver. .
The student learns to avoid an obstacle in his path while braking .
and bringing the vehicle to a complete stop without Jocking
the wheels. A braking cue is given 60 feet before the barrier
and the cores are set up with an acceleration lane and anh exit
lane as shown in Figure 3. The student will perform this
maneuver several times at an entering speed of up to 35 mph." :

4. Off-road recovery--

~ Space requirements: 250' x 50
Materials: 25 cones and curb 1C3-250 feet long
Cost: wvariable, depending upon aQai]abi]ity of curb

This exercise requires at least 100 feet of curb or
dropped shoulder. This could be accommodated by removing
part of the dirt shoulder at the edge of the pavement of the
range or by building a more permanent 4-inch curb. This maneuver
will teach the student to recover from' dropping one or-more
wheels off the pavement without overshodting ihto the next
lane. The exercise is tested at varying speeds up to 50 mph. /
In most off-road recc ery set-ups, the student is instructed
to accelerate to a given speed and then is told to drop the
wheels off the pavement. To make the exercise more realistic,
traffic cones will be used to mark the left-hand-edge of the
approach lane, and the approach lane will be gradually narrowed
until the student is forced off the road. Two recovery modes
will then be taught. Firs't, ‘the student will be taught to
graduzlly slow the vehicle to a stop when the shoulder is

, v .20
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’ Figure 2.- .
E\!A/SIVE MANEUVER
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s Figure 4.

OFF-ROAD RECOVERY




clear. Second, a barrier (cones) wiil be placed on the shoulder
ahead of the car, forcing the student to quickly steer the

car back onto the pavement. The student will be taught to
correctly make this recovery without overshooting into the
opposing lane. Consideration must be made for realigning and -
balancing-the wheels because the off-road recovery is hard on
the vehicle. : '

5. Skid control--
Space requirements: 250' x 500"
Materials: Skid car, skid pan 50' x 200', 20 traffic cones

V‘ . -
Construction costs for skid pan of size 50' x 200':

2 costs of sealer $100
application of sealer 300-550 depending on labor costs* . .
water supply ? ¢ -

oo $400-650 *'

*The sealer might be app]iéd by students and instructors saving
most of the application cost. .

£

Car modification ‘costs:

Dual braking system installation  $130
Crash helmets ' . _20

$150

~

/

This exercise gives the student practice in handling
skids of Various types. This maneuver requires a skid pan of at
Teast 24' x 200' created by resurfacing that area with a coal
tar emulsion sealer such 35 jenite. The car must be equipped
with a .dual braking system so that the instructor can lock
the wheels inducing a skids If the cai is equipped with a
braking system that allows the front and-rear wheels to be -
‘Tocked independently the student can practice three types
‘of skids -- front, rear, or four-wheel. Otherwise only the
four-wheel skid may be used. :

/

; The student is instructed to enter the watered down
strip and steer his car in a straight Tine as the instructor v
applies his brake, causing the skid (see Figure 5). The
student will practice the skids at speeds up to 35 mph.
® At least 100 feet of dry pavement is.required on each side of
the skid pan to prevent accidents due to Toss of control.
To- prevent accidents when the skid.-pan is in use, no other
cars or persons should be in the area. If the skid pan is
large enough (200’ x 50'), modified versions (smallér) of the
evasive, serpentine and controlled braking exercise can be
set up on the skid pan for further advanced training.
Advanced skid pan work has been done by Liberty Mutual and
N§.S.C. as described earlier. Maneuvers-taught on the skid pan
in othgr programs are included in Appendix B.
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6. Mechanica™ emergencies-- g ,

Ll

Space: o.tional
Cost: $10.00

The object of this exercise is to acquaint the student
with three forms of vehicular system failure -- brakes, steering
and engine stali. This exercise is performed on any area of
the range while the student is involved in another maneuver.
The instructor will switth off the ignition.and the student will
experience loss of power steering, power brakes, and acceleration.
Under these conditions, the student could be taught how to
use the emergency brakes to correctly stop the vehicle and could
get some feel for .the strength needed to steer the vehicle to
the roadside. After the student is able to successfully cope
with this situation on dry pavement, the same situation could
be repeated on the skid pan. o
The resources presented here bave been developed from a wide variety
of sources. However, the similarity between each of the sources
suggest a general consensus approdch to the problem of training for
emergency maneuvers. It has been indicated in-this report that an
emergency situation is a precipitous one where the driver must react
quickly and accurately to prevent a collision. Young drivers are perhaps
more susceptible to being involved in emergency situations, but they are
probably more easily trained. "While the effectiveness of training young
. drivers remains-an unanswered question, it,is hoped that an advanced
driver training course in emergency maneuvers will reduce the number and
severity of accidents in North Carolina. A well conducted evaluation of -
a pitot program will help provide important information to both state arid
national driver educators and administrators. Initiating this pilot
program for high school students is one ‘part of the recommendations
cited in.a companion report by Council, et al. (1975). A second follow-
up effort at a later date might include initiation of a similar
program with more experienced adult drivers as a refresher course or
perhaps with a subset of drivers known to have long histories of accidents.
The upgrading of N.C.'s driving range?program is an important
continuing effort by educators and researchers in the state, and the
authors recommend this set of resources as part of that effort.
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Summary of Maneuvers in Other Programs .
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