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analysis revealed that the cost per student was higher in the range
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ABSTRACT

Since 1969, tne Department of Public InstruCtion has been in the
process of expending its driver education program. As part of this
expansion eighteen multi-vehicle range laboratpries have been put into
operation. This report deals with the evaluatipn of these.driving ranges
and their effectiveness as a tool in the driver education system. In

this evaluation, the accident experience of two samples of students were
compared -- those taking training on the range facilities and those
receiving the standard "30 and 6" ,training course.

Categorical analysis of the data indicate no significant differ-
ences between the range group and the control group in terms of accident
involvement. In'examining the mean number of accidents,and wiolations
per student in various demographic subsets of the spmple, any slight
differences noted favored the control group.-- i.e., the control subsets
had fewer accidnts and violations. There were; however, no clearcut
significant differences in these accident and violation histories.

Thus, under the assumption of equal training effects, an attempt"
atcost effectiveness analysis was made. This analysis of the costs
involved in thetw6&' types of training indicated that the cost per stu-
dent is higher in the range program.

The authors have not been able to find a change in the driving
behavior of range trained students, or a decrease in the cost per stu-
dent. However, a few limitations with this study are noted?,

1. The accident and violation histories were derived from
the earliest range4crograms and might be out of date
in terms of their instructional methods.

2. Socio-ecdpomic biases might have aouded the treatment
groups.

3. Accident and violations may not always be an appropriate
measure of driver performance.

'4. The cost analyses were based.on limited and non-rese*ch
Oriented data.

4



In view of the limitations of the sample data, the authors advise
the continuation of the program with recommendations for up-grading and
strengthening the program by:

v .

1. Increased use of the existing facilities.

2. Continued monitoringof the national changes in curricula.
,

.
-.4'. Modification and innovation in thb,trainino procedures.
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I. INTRODUCTION

In 'north Carolina, driver education has traditionally been tau4lit
using a 30 and 6' format which is comprised of 30 hours of classroom
instruction and six hours of "behind-the-wheel" instruction.

The Department .of Public Instruction, the agency responsible for
educating North Carolina's youth in safe driving practices, began in

1969 to expand its driver education program. This was done through the
development of multi-vehicle range laboratories in various school
districts across the state. An initial group of seven such facilities
was constructed in 1969-70, and the program has continued to expand to
.the 18 facilities now operational.

. Range training ri.quires the construction of a multi-vehicle facil-
ity where several cars can be in motion at once. In North Carolina,
most of tnese relatively small paved areas are approximately 400' by
200'. Maneuvers present on the ranges include: angle parking, parallel
Parking, backing,' merge lane, ,figure 8, yield controlled intersection,
traffic signal controlled intersection, stop controlled intersection,
two way streets, one way streets, and curved streets. The range train-
ing differs from the "30 and 6" program in that in "30 and 6," all the
behind-the-wheel instruction is given on rural and city streets.

The Department of Public Instruction and the Univeristy of North
Caolina Highway Sfety Research Center initiated a joint project in
1973 aimed at evaluatinj and upgrading the range-related driver edu-
cation program. This effort included inventory of the existing programs,
evaluation of the performance of students receiving the training, and
development end evaluatipn of new teaching strategies which, if proved
successful, might be utilized ip the future. This report deals with
efforts in the second basic area, that of performance evaluation.
Specifically, the present study involves the comparative analysis of
the driving records of students involved in initial range training and
a control group of students involved in the more standard non-range
training.

9
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The study was conducted in an attemptto.determine whether or not
differences bdtween the, two types-of training would )eteflected in the
accident and violation histories oftne two groups. Because the Con-

struction of range facilities *eguiresadditional expenditures of funds,
at least initially, it is important to ascertain whether these addi-
tional funds are resulting in discernable benefits'to the state.
Because it has been hypothesized that use of rangd facilities allows for

more students to be taugia per hour of instructor time, it could be
argued that payoff is resulting from the increased output of trained

drivers. For this reason, cost data for various range and non-range
programs were also gathered. ,An attempt at cost.7effectiyeness analysis

IN;
is included:in this report. . . ...

import4W10 note that this i'S,notP4n evaluation of dri-
ver education per-lg. ,"Because all North Carolina drivers under'18

years of age must have passed a certified driver training course, no
valid control groups exist for such a comparison. This study is,

instead, an attempt to determine whether the differences in training
brought about by construction of range facilities in North Carolina has
resulted in additional benefits in terms of accident savings or
increased output of trained students.

II. REVIEW OF THE LITERATURE

As was noted in the preceeding section, this study does not involve
an evaluation of driver education per se. Many such studies have been ,

conducted in the past, and most contained methodological problems which
resulted in questionable Conclusions. Illustrating these problems are

two studies reviewed here.

Conger, et al. (1966) studied the accident and violation records
of three groups of adolescent male drivers during their first four years
of driving. Group 1 consisted of students electing and completing
driver training; Group II consisted of students wishing to take driver
education but unable to do so; and Group III consisted of students
who did not wish to take driver education, and did not take it.

In an uncontrolled comparison of driving records, it was found
that subjects in Group I scored signific'antly lower than those in
Groups II and III on violations and "points." No significant differ-
ences were obtained for responsible accidents, although Group I again

scored lowest. However, the analysis also revealed significant differ-

ences between the three groups on exposure (miles driven per year),

socioeconomic status, and I.O.

1 0
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In a second analysis, the authors, controlled for these other factors
through an.individual matching technique. When this lips done, in con-

trast to the first analysis, sigrOficant differences i responsible
accidents were noted, with Group I accumulating fewer accidents. The
previous.ly noted differences in violations and "points" disappeared.

Because of the "reversals" of violation and accident related
results from one analysis to the other, the authors did not draw strong
conclusions concerning the effectiveness of the training. They did
note that these results indicated that other studies puril5rting to show
differences (or no differences) in driver behavior between students who

ihave and who have not had driver education may be influenced by factors
other than the driver training experieve itself. , .

McGuire and Kirsh (1969) reviewed the previous study and many
others in a book concerned with the history, philosophy, and effective-
ness of driver education as indicated in past studies using various
research methodologies. In their review of 'past studies, two basic'
deficiencies were noted by the authors: (1) total lack of control for,
exposure, and (2) lack of control for correlated variables. In relation
to the first deficiency, the major problem was the laCk of recognition
of the difference between the average miles driven per year between
non-driver education and driver education students. The author's con-
tend that data show driver education students drive far fewer average.
miles per year than do their non-driver education contemporaries.
Therefore, any comparison of the absolute "accident experiences of these
two groups would tend to favor the driver education group, since
exposure is correlated with accident experience. .

In their discussion of factorswhich could lead to fias.in driver
education studies, the authors presented a list of 24 variables, other
than training, which are significantly correlated with raw accident
frequency. Fortunately, all variables need not be included in analyses
due to high intercorrelations. However, the failure to control for
these variables has led to erroneous conclusions.

Based'on analyses of their own data, the authors tentatively con-
cluded that high school driver educatiq bears no causal relationship
to either traffit violations or Oee-ident frequency. However, they also
emphasized that the entire question should be subjected to more sophis-
ticated experimental designs before a claim is made for a lack of,.
relationship.

r-

Because of the problems arising in such studies-, the related lack
of relationship between driver education and accidents, and the desire
of driver education administrators to strengthen their programs, the

ii
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more"traditional "30and 6" programs have been modified to include the-
use of driving ranges, simulators, and other tools. While very little
evaluative worksconcerning use Of ranges has been conducted, several /
studies concerning use of simulators Are in the literature.

Eales .41961) reported on experiments, carried out in 1954 in
New York, California, and Iowa which were aimed at determing the value
of the Drivotrainer, a driving station mock-up with films. Results of
all three of these studies showed that students who substituted time
in the simulator for part of the time usually spent in'actual driving:

1. Learned driving skills as well as students who spent
, the regularly allotted amount of time in the care

2. Acquired better attitudes and underStandings regard-
ing safer. driving.

' 3. Did so at a reduced cost.

From the research on the experiences of the California schools,
Eales concluded that a simulator - car program allows the stud lint to
learn the basic skills of driving and also givers him achance fo
experience a variety of emergency situations anti defensive driving

' techniques. This program is also fouhd to be less costly than the con-
ventional program which uses only the car.

Koebler (1973) carried out an investigation to determine the
effectiveness of "30 and 6" 'driver education and of sioulator training
and compared their effectiveness with the cost of providing these pro-

,

grams.

The author utilized data on students volunteering for a "30and 6"
program in 1966 and students voluntedrinj fora simulator program
(30 and 3 plus 12 hours of simulator work) in 1968-69. Each of these
treatment groups was compared in a "matobedpair" analysis wiih'a,con-
trol sample of non - volunteers from the same school matched on the basis
of sex, "cultural heritage," father's occupation, and grade point
average. Comparisons between the "30 and 6" and simulator programs,were
made on a non-matctied basis, with, of course, the Subjects being
separated in time by two years. .

A series of analyses concerning the "30 and 6"_ data resulted in
conflicting results ,leading the author to conclude that ". . the

'30 and 6' data were sufficiently contaminated to preclude any valid
conclusions" (p. 55). However, later ih the paper, the authors stated,
the following conclusions:

,

4

Iti



1: The "30 and 6" program as taught in 1965-66 was not ful--'
filling its .objectives of.improving s.tudentability to
operate a car more safely. In fact, the studentvof-the---
"30 and 6" driver education program....4ers-eiPe-Mencing

more convictions and accidents than those students who
had not taken driver education.

2. Using -conviction, accident, and se\ierity
cr'iteria,stmulator training produce
better drivers than "30 and 6"

r
3. Cost per student for si

sive than :30 and

This investia

accid
ignifi tly

ion.

ining was,-less e en

de-several recommendation' nclading:

1. UP.. .de th and 6" program to anefficient
thin a certaifiyperiod of time tne program.

'and 6" ith simulator training as quickly as
is economically pos ible.

3. Place greater instructional 'emphasis on ac cidept avoid-
ance and damage.reeuction if an accidentmill-hccur.

In contrast to' he findings 6f the ellKtiveO'ess--15fSamul-e4ri&W;-a-t----
.expressed in the aabivetstosjuditls-,-a-epfladings exprelssa in the
following.papers__

_______-81raegdWil)iges (1971) conducted a-.s.:640.6--detbrmine the ffer-
ential of various amoLtats---o-f1N1it-ihd1simulator instruction on
driving knowled pgadrmanc6:. Forty-eight subjects were use
including e'gnt liCerised drivers with varying amount
experience and forty students involved i

course.

ft

schogi_driver education

T is indicated -that the amount rather than the type of
eraining (i.e.;-fraining before on-road driving) was the-primary

__-det-e-nfiner of, transfer to behind-the-wheel, driving performance.

group which recefvedsiA haprs of pretraining showed aptly
better driving performance than either the group which received three
hours of "pretrain. --Yrol group whiat received no.pretraining,
regard -?mss bf whet e e pretraining-included films used in conjunc-
tion with ators or.fillim--a-lo-ri-e. -'-



Also, it was found that a_transitron period is needgol-fibm the
simulator _to an actual- car as revealed,: by the, fact- that the film-only 1/.

- -groups surpassed the simulator groups on the pro-cedure aspects' of driv-
ing during the first, testing session behind the wheel. When the overall
driving performance was examined over the six testing sessions, the
film-only and the simulator groups had the same driving performance:'

The eft_ J-- o-f-p-revious experience upon simulator perform,nce sere
'exam n uy comparing the simulator. performance of licensed drivers
with that of simulator students. It was discovered that the licensed
driverS exhibited poarer slalutator performance than the students toward
the end of the Simulator sessions (possibl fl is

ing from lack m) i e icensed drivers 042-exhibit
r performance than the students earlier in simulati-anon steering

---response.

An analysis of tne effect of the fy0 of'pretraining on the,compo
inents of driving perfoimancg-during the first behind-the-wheel g

session revealed the film-Only groups to be superior simulation
groups on procedures. ---

--75itmUTation itas-,i-nd-i-cated as having re-i-Itted in a modest amount of

--7-_trafis-er to behind-the-wheel drivi4, The authors recommended furthe
research in order to isolate _the factors contributing to trsinsfer- scr

tnat simulators may be used' to the maximum oftthe-ir potQntiali _

In one of nt_studves conducted ie

evaluated driver education
igh schools of California. All students recei'v.ed 30

hours of classroom instruction. Comparisons were made between a gro,ip
taking a standard "short" training program and a group taking...an ...
enriched "long" training program. The "short" prggram consisted of
either six hours pf on-road instruction or tizire-e-h-atir-S of on-road plus
at least three hours of additional simulation training. The "long"
program consisted of these sh-ort_programs- plus four' additional hours

behind---the--wtier-Vr-road training. Comparisons were a_l so made of
the benefits and costs of driver education given in California high
schools viith that given by commercial schools.

The subjects (12,000) were selected at random and assigned to.pro-
grams i n -they were trained by either p1ibl is high school or tbiirner-

cia I school inst I-ong D r Viorttrai
on each student:, age, sex,:

, citizttlstp_g_casie,t4ri-ver education. grade: plirter
of _ fsorneexposure to vehicles, and exposure to bic.cles.

141
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Significant differences were revealed between male's and fernales-: males
were younger, had lower grades, were less socialized .-hed-r:;ore.vehicles.
at rtorne, ana had more experience with both wtor Vehicles and. bicycleS-

TraiAng variableS measured inclUded: (1) perfornance-cifj.de or
drier r training, a,t-t-Itude grade forgra-wer-tT-a ning-4.1-3-r5-tti- dent
driving test_,-;41-instructorrs_-ete-ruaion of driving Kr-fraFfance,
1 confidence,instructor's ev oft of 'student's onfideconfidence, (6 5-t
epaluati

-r-

tudent's skill, 7) student2-trs'i confidence, 8-) stu-
s socialization,int's.-evaluation of training. It

was found tr_aa_: --ff-4-1-e-S were superior in all variables except those mea-,
ri-frg- attitudes, and students -trained in theyhort simulator prOgrams

were inferior to -al 1- other groups.
0

From the licensing variables that were,used ,(1) -licensing delay.
1,2) number of attempt-s at the departfnent of motor vehicles- written test,-
3) score on the aepa-rtfrierit of motor vehi-eles road test ,__1_61.Y perte-ni
icensed_..wit4an- month-s-r--(5-} pereent licenSed end of the study,

and (6) percent ta- minor rejects), it was de-termined tb,at there are- no
differences between the standard simulator -aftrf-standard- six hour in-car
lirograri15____SAL.*-cti-ffEretrces-4,oe.re present, with females requiring about,

longer,oa triea_ver-ige, to become Iicensed,and with fewer>,
of ehern getting licensed:"

As- for accidents -Ina vToTatioris, faind-t.,,41 _

botfi categories. Thirty-F I, OrTnales had
e kind 9f citation durinc th ;driving, wherees only

trielve percent of_ fef-e---ies did, Ylany ,Tore speeding citations.
TrEitent of rl?' 1 seven percent of females -were involved in'

cicc,idents dur-i-r-,ftrie year. tio consistent-reliable differences- in ci ta -
tions were _found between-lon-9 and shirt programs or between simulator
ano six-hour prograkns. Interestingly, there was no difference in acci--
dent rate between those bra -trr6d in short and those trained in long
programs. There rsuggestion that the six hour program students
had a sli y worse accident record than the simulator students, but
no str g conclus-ions could be drawn.

Concerning cost, the besr_estimate for training by high s-Chools is

about 1570 per student as -cornpared to about_5-50-Per stualent for training
by cifrinercial schools. Simulatoriiro-graiiii cost $18 rPare-per student

- thati,do car-slaty-programsand-jan9 programs cost 536 more per student
than the -short prow_afa---ricpub.lic school instructors or 516 more per
student u-Ong commercial instructors_ torrinercial training`, short,pre-

- gra-ms, aftcloar-only training appear to be significantly-less 'expens
-for the same return.

---------
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Thus, review of the literature indicated contrasting findings both
-4-ft-studies of driver educatr6r, per se, and in studies of =enhanced' dri-

ler education programs using simulation. The better controlled studies'
indicated no discernable differences betyeen enhanced programs and

'30 and 6programs. The review of the literature did not orb-
wide anj irfor.Sion nn programs "enhanced through use of a,drivin0

; 5-e,ded-44_1_1__,Garhaas_p_ro v de some 0 nfo rma t i on

wnich .:117 neip to fill tnis gap.

I.1. METOD.VGf
1

416-

- ;-he basi-c7-eth6demployed involved Irparing the driving histories
of students who were trained at the original seven.range facilities in
Jst in :4orth Carolina in 1971 with the histories of a control group,of
students trained at the sane tige,- but at locations where no ranges were
awaTlable. The range-trained students attended different schools from
the non-range trained students. 'Based.on information provided by the

--De7,Trtnert of P4blic_Ihstrucflon, it was asumed that the.locations of
these initial'seven ranges wereesta41-Lsbad22re or.Vess at random
across tneMate, and that there were no inherelasessuch as
-coTrunity economic _status which would, affect the jesults.

cgtt-r01,s.tudents were rpdsen foom a group of 17 schools across
tne state: These schools were-randamly from a 115t of the 648
schools which had a ninth grade or above in 1971 '117'e use of experi-

mental and control subjeCts trained at the same time .(aild thus assumed-
to be driving at the same time). helps to overcome biases which 'might
result from changes in basic -etident patterns between diffeeent periods.
.For example, accident frequencies between time periods might change due
to increased traffic or bEqter.roadways. Accident severities, aS-
measJred by injury,, migh\c.change 6ecause of changes in vehicle crash-

.worthiness over time.

e "A
4 For both the experimental (range) and control (non4lnge) groups,

class rolls were obtained b5' the six driver education coordinators who
served as data collectdrs, and a.50 percent sample of each was chosen.
The coordinators determined whether-the first or second student on the
class roll would be the first subject by flipping a coin, and t4-ri
information was collected on every other name.

For both groups, informatiOn collected included full name, address.
birthdate, sex, race, and I,Q, and/or grade point average. The name,
address, and birthdate allowed the matChing of subjects with their

w



subsequent driving records at tabulated by the N.C. Department of Motor
Vehicles. The data captured from this driving history file included
the original data of licensing for each subject and the subsequent two-
'year driving history. This two-year pei-iod was further subdivided into
six-month intervals in order to provide information on the early driving
experiences where the greatest differences due to training might be
expected to show Jp. .

Thus for earn subject tie l'oOlowing variables were obtained for
each six -rants period:

o
'umber of total accidents

-Number of injury accidents (i.e., involved an accident where'
at least one occupant sustained some injury)

,

Number of noninjury& accidents

Number'of at-fault accidents (determined by a conviction
appearing for.a violation on the same date)

Number of total violations (e.g., speeding, DUI, reckless
driving). Ai

ad on, three:other variables were calculated from the date of
--/initial licensing for each subject -- (1) the subject's age at time

of licensing, (2) the elapsed number of days to'fii-st accident, and
43) the elapsed number of days to first violation.

to

9
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IV. ANALYSIS AND RESULTS

As indicated in the Introduction section, the first basic,hypthe-

sis be tested involved whether or not range -trap ned driver education

students are 'better" drivers than a control' group of students receiv-

ing the traditional "30 and 6 training. Here, 'better" drivers will

be defined as those having fewer accidents and violations'. Three major

analyses were conducted. The first involved comparisons of non-driving
related variables (e.g., sex, race, I.Q.) between range and non-range

groups. The other two major analyses concerned comparisons of accident
and violation histories of the two groups.

1

Analysis of Variables
Not Related to Driving

.; .

As indicated in Table 1 below, data

.

were collected on 1644 stt4ents

receiving range training and 1759 students receiving standard (non-

range) training. Ot these, 62.5 percent were qu4eguently linked with
driving records on 'L C. files. .

;

.
.

It is noted that there areAifferences in the pr,oportion of records

tne lower proportions of female; obtaining "driver licenses as noted in

linked in the various race-sex groups. Female proportions'are lower

lls. These lower proportiOns of records,linked posisibiy reflect both
r called that the original data were drawn from driver education class
I both races for both range and non - range subsets. Again, it is '''

other.studies (Jones, 1978) and the changes in named due to marriage
.

for'those receiving licenses.
.

As mentioned in the Methddologyection, it was assumed that the

original seven range sites were chosen randomly across the state, and

that because the control schools were.also chosen at random, no inherent

biases in such factors ,as economic. status of. the community existed

between the two groups. To furiher'ex3mine whether the two, samples

were indeed similar, uni-variable comparisons of the sex, race, aind

I.Q. variables between range and non - range groups were made.' Table

'2 presents data on the proportions pf students id each,groupby race

and sex. ..

10 ,
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Table Frequency and proportion of total' studerits'in
',range and non-range groups by race and 'sex.

Range

Whip Male 642 ( 43.2%)

Wkite Female 592 ( 39.8%)

Non-white Male 150 ( 10.1%)
.

Non-white Female 102,( 6.9%)

*Total 1486 (100.0',)

White

Won-white

*Total

Male *792 ( 53.3%) ,

Female 694 46.7%)

*Total 148'6 (100.0%)

1234 ( 83.0%)

252 ( 17.0%)

1436 (100.0%)

Non - 'Range

.615 ( 35.0%)

582 ( 33:1%)

287 ( 16.4%)

271° ( 15.4%)

1755 (100.1)

902 ( 51.4%)

85 ( 48.6t)

1755 (100.0%)

1197 ( 68.2%)

558 ( 31.8%)

1755 (100.0%)

*Because 6tudents with ineomptete data (e.g , unistatect

race) au.dele,ted "nom thtz tabte, totatis ate d.66enent
tom those o,6 Table 1.
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to.

As can be seen, data for the" total (Linked plus, unlinked) group of stu-
-dents reflect race differences between range and non-range groups.
No major 'differences are observed in the proportions of males and

,females. However, it appears tnat the range aroup has a higher propor-
tion of wnites than the non-range group (in bchh"sex categories). These
differences could reflect race variations between schools in the two
groups and/or differences due to data reporting variations between the
samples. Table 1 indicates that while only 0.2 percent of the nop-
range group had unreported race, 9.6 percent of the range group had no
race data reported.

Of more'importance to subsequent analysis, are the data for the
range and pon-range subjects who were linked with their driving' records.
Table:3 presents the race/sex breakdowns for these linked students.

.Tabe 3. Frequency and proportion
range and non-range

of linked students in
groups by race and sex.

Range Non-range

White .,' Male 492 ( 47:7") 424 (39.5^:) ''t

.4+
White Female 407{ 39.6":.) 366 134.1t)

Non-white Male 86 ( 8.4%) 157 (14.61"

Non-white Female 44 ( 4.3;0 126 (11I7)

Total 1092 (100.0%) 1073 (99.K)

Again, there Nare difference! in the proporticn of sui,.-.ects in the
two samples wio fall into each race/sex category. Because of this
difference in Tables 2 and 3, and because pastreearch has shown sex,
and sometimes race, to be important predictors of accidents, all sub-
sequent comNrisons of range and non-range- samples will control for
these two variables.

Because of the finding of Conger,.et al.' (1966). I.Q. information
' was also collected whenever possible. Only 81.0 pei-cent of the linked

subjects appearing in Table 3 had usable I.Q. information because of

13



restrictions on such information in some school units. There were
differences in the proportions of subjects with valid I.Q. data between
the various groups, with proportions varying frop 40.0 percent for the
non-white females given range training to 96.2 percent of,the white
females in the non-range group. Overall,. the non-range sample had a

higher proportion of valid I.Q. information in.each subcategory.

In order to gain further insight into the quWion of differences
between samples, the overall mean I.Q.'s for the range and non-range
sa-ples were compared. The dkta indicated a mean I.Q. of 102.3 for
the range group and a mean of'-59.0 for the non-range, a small but sta-
tistically significant dtfference (p - .005, t-test). However, because
these differences could be a result of the differential race/sex
breAdown in the two samplei, individual mean I.Q.'s were compared for
each race/sex -category. The results are as follows:

Table 4 Mean I.Q. for each race/sex category
for range and non-range samples.

Range Non-Range

White Male 101.93 384 102.56. 396

-White Female 105.40 314 103.84 352

Non-white Male 84.88 43 86.28 139

Non-white Female 93.06 18 86.'53 107

The means in each group were compared using the student's t statistic.
The results of the four comparisons indicated no significant differences
in mean I.Q.'s within any group at the p = .10 level. Because of
differences between, groups, these results again indicate the need for
control of race/sex variables in subsequent driver record analysis.

Analysis of Driving Records.

The main hypothesis under study concerns whether or not range-
trained students are "better" drivers than the corresponding control
group as measured, by accident and violation entries on the driving

22
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records. It is important to note that raw frequencies of accidents
and violations are the variables under study -- not accident rates on,

say, a mileage basis. Because no meaningful exposure data could be
. collected in this retrospective study, the only available measure of
exposure is time after licensing." Thus, in order for the following
comparisons to be valid, the assumption is made that the range and non-
range groups accumulated approximately the same amount and type of
exposure units (e.g., mileage) Within the given time periods. As noted

by McGuire and Kirsh (1969), problems have been encountered in previous
studies of the effectiveness of driver education due to differenhs
in exposure for the groups compared. While some difference between
groups in the-present study might well exist, the possibility of this
happening is felt, lessened by the training program and study design.
That is, all students in both groups have "volunteered" for the driver
education training. Volunteers and non- volunteers are not being com-
pared. For the range group, all driver education students in a given
school class using the range were given range training. The special

training was not given .only to 'those who volunt ered for it. There-
fore, theoretic Belly, the control group is compoS' of subjects "volun-
teering" for driver education who are all given s ridard training.

In a Jive manner, the treatment group is composed o subjects "volun-
teering" for driver education who are all given range training. The

schools ,using the range are assumed to be similar to the control schools
beZause of the presumed random location and the random choice of con-
trol schools. .Under these conditions, it might also be assumed that
the samples of students, as groups, will accumulate similar exposure
units.

The first_ series of analyses conducted involv comparisons of
the proportions of accident- involved drivers in t treated and contPol

groups. That is, the data for each sample were divided into two sub-
sets -- drivers who iiad experienced one or more accidents in a given.

time period and those who had experienced no accidents-iA.the given "

period. The time periods in question were (1) the first six.months
after initial licensing and (2) the first two years after licensing.

In both cases, the statistical analysis employed involved fittin
linear models to the proportion of accident involved drivers. The

procedure used, the CATLIN computer package, is documented by Grizzle
et al. (1969). The thrust of the general approach presented incor-
porates "conversion" of categorical data response frequencies (e.g.,
race, sex) into a series of functions which have calculable variance-
covariance matrices under large sample theory. These functions (F)
then become dependent variables in the linear model format

F = XB.

.23
I.
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- This parallels the more familiar linear model format

.

Y XB

or

; = u + Bix, + 82x2 + . .

C

Tests on the above model and on relevant hypotheses concerning the
model, are then conducted using weighted regression analysis procedures.

The series ofana.lyses On the current data involved as the depen-
dent or predicted variable both the proportion of drivers involved in
any accident (total accidents) and the proportion involved in "at
6ult" accidents for the two-year period and the first six-month period.
Since sex is known to be related to numbers or proportion of Accidents,,
and since race has been shown in previous studies to be important in
some Contexts both of these factors were included with the range/non-.

range variables as independent variables in each of the models examined.
In addition, where adequate sample sizes existed, an I.Q. variable
consisting of grouped I.Q. data, (i.e., I.Q. z 100 vs I.Q. > 101) was
included. A large series Of such linear models was examined, ranging
from simple models with only main effects to more complex models with
various interactions included. The results of analyses presented
below concern the models in each' group which appear to be most effi-
cient (in terms of significant variables) and provide the best fit of
the data.

Models involving all acci-
dents in two-year pericfd.

'finis" first series of models examined was designed to predict the
proportion of drivers involved in one or more accidents during the
first two years after licensing.

Models including 1,g. variables.

k_series of Models which included the driver training, race,
sex, and I,Q. effects and various interactions was examined. As

noted earlier, the I.Q. da'ta1iere categorized into groups with
I.Q.'s - 100 and I.Q.'s 101. The final model indicating best .

fit of the data included five non-mean effects, none of which is
considered a maid effect. ,Information on the model is presented
in the follOwing table. _

16



Table 5. Final model for proportion of drivers involved in one
or more accidents in two years following licensing.

Variable Coefficient d:f. X
2 p

Sex within range sample .1324 1 22.14 <.001
0

Race within non-range .1026 1 11.30 <.001
sample

Non-range, white males 0-.1340 1 14.68 <.001
and females, high
I.Q.

Non-range, white_ males,. .4?00 69.42 <.001
high I.Q.

Non-range,Inon-white -.0880 1 6.69 ..000
females, low I.Q.

Error 10 6.61 .7615

44

Interpretation of this information is less simple than in other
analyses. The data analyses indicate that the proportion of acci-
dent-involve'd males of both I.Q. levels is significantly higher
than the comparable proportion of females in the range sample. In

the non-range sample, the proportion of involved whites is,higher
than the proportion'of involved non-whites, a "miin" race effect
within the non-range sample. In addition to this race effect, the
non-range dat4 also indicate significant interactive effects in
that, the white male and female groups with high I.Q.'s have lower
proportions of involved drivers than is expected from'the race
effect. In like fashion; the non-white ferhales with low I.Q.'s
also have a lower propordop of accident involved drivers. .As can
be seen, the,,,sp results are somewhat confusing, with I.Q. having ,

no significant main, effect but having contrasting interactive
effects.

Because these differences could result from small sample sizes
in the non-white subsets, a series of further models was analyzed
in which four levels of I.Q. were used for white subjects only.
The four levels under study are 90, 90-100, 100-110, > 110.

.17
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Model involving'main- effects for driver training, sex, I.Q. and
all in eractions involving I.Q. were examined. The best fitting

mod .involved only sex as a main effect: Neither the main effec

nor any interaction involving I.Q. was a significant predictor

variable.

Models without variables.

A
Because I.Q. did not prove to be a' significant variable and

because of the loss of data due to non-reporting of I.Q. in the
range sample, a 'series of analyses was run pn the proportion of
drivers involved in all accidents over the Iwo-oar period which.,
included all data shown'in Table 3. Here, driver- training,, sex, J -
and race variables,and their interaction were included as the
independent variables, After both full and reduced models were
examined, the final model yielding:the "best" 'fit Of the .data
involved the main effects associated with race and sexand an
interactive effect identifying the non-white male driveri in the
range, and non-range group. Table 6 presents informatfon on the
model.

Table g. Final model for drivers involved in we or more
accidents in two years following licensing.

4

st-
Variable -,_ Coefficient d.f. x2 P

,,

,Race

Sex
.

Non-white,' ma le

range vs nonrrange

Error

.

,, .0372

.0678

-.0F2

-

1

1

1

4

:6.15

56::89

_

4:90,

1.85 -,,

<.401?

<.001

( .026-

_._763

,..

It is noted that the fit of' this model is quite good as is
indiCated by-the small x2 end large p-value for the error term.
(A smal.l.p-value for error,; e.g., p .05, would indicate signi-

ficant lack of fit in the model.) Because the race variable was

coded 1. for whites and -1 for non-whites, the positive coefficient
indicates that the non-white groups have a significantly lower pro-
portion of accident-involved drivers than the white groups. The

18
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seco cant main eff4ct, the sex eff ct, Indica:II-es-that the
proportion r3f.aciiderit-involved males is gnificantly higher t an

the proportion of females. The ii-d-r-drve effect indicates t

the proportion df_aecident=ivolved non -white males in the range
group wai.signi?icantly higherthan the proportion in the non-range
sample.

Models involving at-fault
accidents in two-year period. -

.

/ t

She second_ser,ies,of model's as-dse? to predict the proportion
of drivers_inIZIved one re -more at-fault ...acci-citnts. Again two

es were cari(ied_put-- --the first involltin

vels) and the second involving only drivo.r Ural nin rack, sex,
and various interactions. -

/

Models including I.4. variables. . .

.. After a series. of models predicting the proportion of drivers
involved in at-fault accidents were examined, the final most effi-

-- -dont model was as follows. _

Table 7. Unal model fisr proportion of drivers involved in
at-fault, accidents in two years fol.:14ring licensing.

Variable

Race

Coeffitient . d.f.

.0213
,

a

001

:Sex .113 <.001

.0155 1 7.76 .Q05

Range non-white mares -.0550 . 1 , 3:)7 .04

Errdp 11 3.70 . '.9779

r

The model indicaIes_a-s-ignifiCant race effect, with the propor
oftaccident-involved white drivers higher than the Propor of

min-white drivers; a sigriificant sex effect, with the male,prbpor-
tion higher than the fdrhale; and a significant I.Q. effect, with---
the proportiolirof accident-involved drivers with

*,
Ar
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higher than the proportion with high I.Q.'s. In addition,-o

significant interaFtive_effect_was observed-where_rjaa-priOn _

of accident-involved non-white males in,..tbaLra.qe group was ilighor-

than would be expected.from th sex-efectr-ATOne, The,

fact that the I.Q. mai t was- significant in this dqta set

wher t had act been before indicates that all accidents and at--
tilt-a-6Cidents are different criteria and that the small sample

sizes available on the I.Q. variable may have influenced, the
results. For this reason,, and in order to parallel earlier analyses
of total accidents, the I.Q. variable was eliminated from the next
series of models.

Models without J.Q. variables.

After a series of models was examined, the data indicated a

final model as shown below.

_Table 8, Final model proportion--prapo-rtion of drivers involved in
at-fau accidents in two years followinTlicensing.

-Variable Coefficient d.f.

25.27

2.17

3.33

-p

<.001

.141

.649

'

4

Sex

Range, non-white
male vs non-

.- White female

Error

.0331

.0299 1

-5-

Jbst as in the pr'evious models, the sex variable is again highly -

significant, with the femaVes again better.- The' ther-iiiirgi-

nally significant effect is race s ction in the range
sample where non-whit ave higher proportions of inyol-ved-7
drivers th n-white femoles,,inte-restiiiiiTy, a-model involy-

e sex effect alone would have had a p-value for error of . ,

0.4813.. , a

20.
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--------taW accidents in
first six months after licensing.

Because of small sample s4zes ceTa7--tawhen classified by
I.Q., models for_both the_prepTetion of drivers involved in. any accir
dent and in at-feill-t accidents excluded this as an-4ndependah
variable,...Tt-us,ffull models examined °river training,

and their_i s. As noted previously, the first
six-month_ riod 4as chosen for analysis since previous research

, 1973) has indicated that training effects might be best
reflected by accidents early in -one's driving history, befdre
experience becomes the dominaht variable.

For the data involving all accideqts during this first six
_.17eAths after licensing, the final "best" model again included the

highly significant main effect due to sex and a marginally signifi-
ca t interaction within the non-white range'subset.

lable 9. Final model far proportion-of drivers involved in any
accident during the first six months after licensing.

Variable .Coefficient
of

p
_-

Sex' .0269 1 18.68 -.001

ange -s -white

vs non-
white female

-.0338 1 2.78 095

E ror 5 3.28 .658

The sim larity between this. model and that involving two-year at-
fault a cidents is noted. Again, under'the design matrix coding
used, t ese results indicate that the proportion of accident-
involved females is significantly lower than the proportiollof males.
The significant interaction-effect is interpreted as indicating that
the diff rence between the proportions of accident-involved males
and femal s in the non-white range group is even greater than is
explained by sex alone. 9e

21
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1

Models involving at-fault accidents during
the first, six months after licensing.

.

The final series of models examined attempted to predict the
proportion of drivers involved in at-fault accidents during the

initial six monthsof driving. The final model, presented below,
involved two interactions and, as usual, a highly significant sex

effect.

Table 10. Final model for proportion of drivers
involved in at-fault accidents during
the first six months following' licensing.

- Variable Coefficient d.f.

.SeZ .0221
.

,...

Driver training .0090

sex,

1 40.30 <.001

4
1 10.74 .001

Range white males, -.0138 1 6.37:

vs white

ferpales

Error 4 0.81 .938

.<, ,.

These results jndioale that the proportion of accidents involving
females was significantly lower than the proportion for malA, that .

the differences between sex-were greater for the range subset Oan
the non - range subset, and that?the differences between white males ,

and reoeiving range training were larger than could be

explained by either of the first two effects.

'Summary cd analyses invOlv-
ingtegorical models.

RegressionModels were examined in wbich categorical, data on

,driver training, race, sex, I.Q. and various interactions were used.
to predict both total accidents and at-fault-accidents over the two-
year period following initial licensing and over the first six months

following licensing. Inea0 case, the model that was presedted

.
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provided the best, data fit in which all independent variables were,
statistically significant. 0 .

In examination of all of the "best" models,.the majcir trend noted
was that sex appeared as,the only consistently significant predictor
variable, not an unexpected finding judging from past research. The
sex effect was also noted in various interactions with rategand dri-
ver training. Race and I.Q. were the only other main effects indi-
cated as significant in any of the models, and the I.Q. effect was
somewhat confusing.

Of most importance to the goal.of this study was theiiatk of
significance shown for, the driver training variable. In none of the
over 50 modelsanalyzeb, did the Mange- trained group appear different
from the non-range-trained sample. Interactions involving the driver
training variable .in,some models indicated that differences due to
sex and race were increased in the range group. The only significadt
contrast between the range and non -range samples occurred in the
model predicting the proportion of drivers involvedih any accident
during the two years subsequent to licensing. Here, the non-white
male subset indicated a higher proportion in the range sample4an in
the non-range, apfinding in the opposite direction from what might
be hoped for by range advocates,

The analyses conducted thus far indicated that the range. trained
students in the sample are no different,froffithe students receiving
'standard training in terms.of proportion of subjects involved in acci:-
dents. Further analysps will examine both mean numbers of accidents .

and diolatrons and costs of the programs. '

Mean numbers of accidents
and violations for subsets.

The first series of analyses concerning the proportion of involved
drivers basically examined two subsets, of drivers; those who were
involved in accidents and'those wha were accident free. Because of
their nature, these analyses could not examine whether or not certain
subgroups'had experienced a higher absOlute number of accidents, It

-might be. hypothesized that while the proportion of involved drivers in
two gropus might not be significantly different, one group might include
more persons with multiple accidents or violations than the other, ,an ,

occurrence which would not be reflected in the initialregression
analyses. In order to further examine this question:the mean number
of accidents and violations per 100 drivers in each race/sex subset
was calculated, and the range sample means were compared to the non-
range means. This was done using the chi-square test under the

`).

3 1
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a "5

assumption that the number of accidents (or violations) a person has
is variable with a Poisson distribution:- The significance

level will be indicated in parentheses as follows*:

(0 , .05) denotes. that the probability-that the differences '

between means being tested are within the range of random error in
sampling is less than .05;

(q.s.) denotes that the difference in the means &I be explained
in terms of random sampling fl:uctuations and therefore 5re,not signi-
ficant

Mean number of otal,accidehts/100 dri-
vers io two years following licensing.

Just as in the previous- analyses concerning accident-involved
'drivers, the present data were first categorized into cells by dri-
ver training, race, sex, and I.Q. (see Table 11).-

.

The analysis of data indicated significant differences in
means at the a , .05 level in three subsets. For the white females
with I.Q. Of 101-110, the range sample accumulated a greater average
number of violations than the non-range sample. In similar fashion,'
for the non-white males in bath of the lower I.O. groups, the'mean
for the range group was significantly larger. ,ContraSting this

trend were the means of the, white males with low I.Q.;s ( -.90) and

thew to females with I.Q.'s of 90-100. In, these two groups, the
*analyTis showed differences which were 'Marginally significant
(p , .10, p . .20 respectively) with the range group havinTa lower
mean number of violations than the'non-range group.

A second series of tests was conducted on mean.number of acci-
dents for'subsets categorized by training, sex, race, and age at
day of licensing. The information calculated is shown in Table 12.
The tests indicated one highly significant difference in means and
three differences which are only marginally significant. The mean -,

for 16-year-o1.0 non-white males who received rangerainiag was
:significantly higher, than the mean for the non-range el:intro] group-
(p < .01). In like fashion, the 17-yea r=ord white females receiv-
ing-range training had a higher mean number, ofaccidents than their,
non-range counterparts: (p .10). 'On the.other.hand, the two dif"fer,-
encesawhich proved to be only marginally significant (p < .20) were
in the opposite direction, .with both the 17-year-old white males .

and the 18-year-old non-white females having lower averages iH the,
range groups. .

4
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Because the sample sizes in many of these cells were small,
the data were summed over age into race/sex categories and similar
tests were conducted.

Table 13. Mean accidents/100 drivers it the two years following
licensing categorized by. training, race, and sex.

.

n

Range Non-range

E
Accidents/
100 drivers n

Accidents/
100 drivers

White males 491 38.90 424 41.98 , rlis.

White females 408 21.08 366_ 21.86 n.s.

Non -white males 86 41.86 1-57 20.38 . 01

gon-white females . 6.82 126 11.11 n.s.

The data indicated essentially identical mean 6umbers,of accidents
in three of the four groups. In the,final group, vie non-white
males receiving range training (weighted heavily by the 16-year-olds
in the previous table) had a significantly higher mean than their
non-range counterparts.

Mean number of at-fault accidents/100
drivers wring the first two years.

As was noted in the earlier regression analyses concerning the
proportion of accident-involved drivers, there are differences
between all accidents and at-fault accidents as a driving skills
measurement-criteria. In order to parallel those earlier/analyses,
the mean number of at -, fault accidents for the two year period was
examined.

Initially, the data were categorized into subgroups by train-
ing; race, sex, and four I.Q. levels. Three marginally significant
differences were notedat the p .20 level -- difference between
range and non - range, samples for white males and non-white males with
I.Q. between 90 and 100 and white females with I.Q.'s between

27



101 and 110. In all three cases, the range sample had higher
average numbers of at-fault accidents than the non-range samples

Because of the small sample sizes, the at-fault datayere
combined into race/sex categories for e-aF----1csanlown below.

Table 14. Mean number of at-fault accidents/100
drivers in two years following licensing
categorized by training, race, andssex.

Range Non-range

, At-fault At-faul

Accidents/ Accident/
n .100 drivers n 100 drivers' p

White males 491 14.9 424 '12.0 n.s.

Wbitefemales . 408- 5.9 366 6.3 n:s.

Non-white males ' 86 16.3 157 12.8 'n.s.

Non-white females 44 2.3 16'. 3.2 n.s.

None of the 'differences is significant. The marginally significant
differences indicated in the previous table disappear when the I.Q.

and missing I.Q. data combined.
.

Mean number of total accidents/
100 drivers for the first-six
months following licensing.

Jilt as before, in order.to examine the initial effect of
the training program, the data for the first six months following

licensing were analyzed..

Just as for the two-year period, data concerning training, race,
sex,, ..age, and I.Q. were analyzed first. No significant differences

were found in any of the subsets. Again, many of the cells con-

tained small numbers of accidents, reflecting the low accident 'fre-
quencies in the first six-month period a/rid the reduced.samples of

subjeCts on whom I.Q. data were available.

3G
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The first six months' daLta were also categorized by race, sex,'
and age at day of licensing. The statistical testing indicated only
two marginally significant differences. At the p < .10 level, the
average number of accidents for the range trained non-white 17-year-
oTd females (n = 10) was lower than that of the control group receiv-
ing standard. training (n = 29). At the p < .20 level, the mean of
the range trained 17-year-old white females (n = 22) was higher than
that of their (n = 18).

Because the frequencies Were small, the data were again combined
into 1-ace/sex categories as shown below.

t Table 15. Mean accidents/100 drivers in the first _ '

six months following licensing catebrized
by training, race, and sex.

n

Range

/'

Non-range

Accidents
100 drivers n

Accidents/.

100 drivers

White males 491 12.42 424 12.97 .n.s.

White females 408 6.37 ,.. 366 7.38 n.s.

Non-white males 86 13.95
/

157 8.92
,

n.s.

Non -white females 44 2.27 126 . 4.76 n.s:
. -- , . ..,

a

As is noted, the analyses indicated that'none of the differences
was significant at the p < .20 level.

Mean number of at-fault accidents/100
drivers during the first six months.

4

Just as for the two-year data, the at-fault accidents which
occurred during the first &ix months.following licensing were
categorized by training, race, sex, and, I.Q: and were examined.
Arms,q means indicated no differences_ significef at the
p , .05 level. Marginally significant differences were found in
three subsets. The range-trained white males having I.Q.'s between
90 and 100 and greater than 110 had been involved in more at-fault
accidents than their non-range counterparts (p < .10 and p <,,20,

, 3'7
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respectively). Conversely, the white females with.I.Q.'s-between
90 and 100 who received range training had fewer at-fault accidents
than the non-range sample (p < .10),

When the I.Q. data were left out and the data were categorized by
training, ,race, and sex', none pf the differences was significant.

Again, the number of at -fault accidents during the first six months
it low in all cells.

Mean number of days to first accident.

Tne final major analysts of the accident data involved compari-
, sons,Of the average number of days between licensiu.40d the firt

accident for..-subjects ih the range'VT:hdliMgrTroups. it might

be hypothesized that the enhanced range-training would delay the
odcurrence of an accident. Because the accident data collected-cOn--
cern d-only the first two years following licensing, there is no way

. .

ofde mining the total 'number of days to the first accident for
all 6 jects since many were not involved in an accident in their
first \wo years of ftiving. Thus, the data analyzed concerned only
those subjects involvedin accidents. As was indicated by the
earlier regression analyses, there was no significantdifference
etween the proportion of accident-involved (or accideAt-free) sUb-
j cts in the range and non-range groups (i.e., no significant range
effect). The proportion of subjects who were accident-free for the
two -year period is presented below.

1

Table -16. Proportion of accident-free subjects
' characterized by training', race, anpex.

.

4 \ ---- 0
Range ' NOn-range

White male " 55.6 f5.7 0 '

White female 82.4 84.7 - '

Non-white male 60.5 66.9
Non-white female 90.9 ' 90.5

The average number of days to first accident for each race/sex sub-
set is shown on the -following page.
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The aver day are not significantly differ t in three of the four
groups a hough thd on,range sample had larger means in three cases.
However, in the rema ning case, the white female subset,- the group
receivin the range raining had a larger mean, (i.e., a' longer period
of time than their on-range controls.

Mean nufnber,of viol

two
tions 100 drivers

ears folgow n' licensin

Although accident rates provide perhaps the best measure of
driving ability, another variable which can also-be used as a mea-

. sure of -"good," or at least lawful, driving is violations. For
this reason, ttedriving histories of the range and non-range

141 samples were also searched for data on violations. It isnoted that
a violation, is not entered on-a driving record unless a driver is
convicted of .the unlawful offense.

10 examine this variable, analyses parallelling the ones in
the previous sectionsswere cdoducted. Mean numbers of violations/
100 drivers for the various training, race, sex; I.Q., and age cate-
golies were compared. Significant differences in means at the
p A .05 level are found in the white male, I.Q. = 90-100, subset and
the white female, I.Q. = 101.-11d subset.. In both cases, the range
sample accumulated more violations than,the non-range sample. Two
other similar differences of marginal significance (p < .10) are
noted. In both the subset of white males with I.Q. between 101 end.
110 and the subset of non- hite males with. I.Q. betwegn 90 and 100,
the range sample accumulat d more violations on the avgrage... The
data were also categorized by race, sex, and age at initial licens- .

ing, and mean numbers of violations were compared for. the, range and
control groups. They data are shown in Table 19.

t
..

As in other,4nalyses, obvious differences are, noted in compar-

groups. The higher average number of violations f r males 'Probably

compar-
ing the means of males to.those of females in both race and training .

reflects apre exposure and perhaps more unlawful,d_r_tving. Compari-
son between training groups ndkatedonly three notabld differedces,
and all three- are only margin lly significant. The 16-y,ear-old
white males who redei ra e training had a *her number of vio-
lations than their ,non-r e counterparts (p < .10). Qn the other.
hand, the 16-year-did non-white females receivi g range training
accumulated less violations than the non-r sample (p <.16).
The only other subset showing a not ifferance was the 16-year-
old non hite male, where the ra e oup had more violations than
the non ,range (p <'.20),, but' this could have partially resulted
from this .group'S over-repreSentation in accidents noted earlier.

4 "44 ,
'. .
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Again, these data were summed over age to increase sample size
(see Table 20).

fir. Table-20: Marl violations /100 drivers for two years
following licensing for subjects cate-
gorized by training, race, and sex.

Range Hon-range

-2.A----r1-04--drivers----n

Violationsi Violations/
100 drivers

White male . 491 75.56 424 67.69 <.20
.

White female .,408 20.34 366 19.13: n.s.

Non-white male 86 55.81 157 48.41 n.s.

Non-white female 44' 9.09 126 12.09

Here,- the only even marginally significant difference noted is in
theythite male group. The range-trained sample received a Aigher
number ofviolations than the non-range counterpart (p < .20):

Mean-lilifte-r of vioiations/100 drivers
for first six months following licensing.'

In-order to examine the short term initial effects of the range
training on driving as indicated by violations, the violation Oata,
from the first six months of.the subjects' driving history were
analyzed: Again, the initial categorization.was by training, race,
sex, and I.Q. (see Table 21).

The data indicate that white males in Ihe lowest group
(<90) had 33.7 violations per hundred drivers in the rangeogroupi
and only 19.4 in the non-range (p < .1). Non-white males in a mid-
I.Q. group (90-100) also had more violations in the'range group, a
difference marginally significant at the p .20. level. Conversely,
white females in the high I.Q. group had fewer violations in the
range group (p < .05). All other differences were min-significant.
Again, the small sample sizes in some cells must be noted.
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When these data were categorized by only training, race, and
sex (i.e., Without I.Q. levels), only one difference'remained signi-
ficant at the p < .10 level (tee Table"22).

Ta6le 22. Mean violations/100 dr'.ivers in the first
SIX. months after licensing for subjects
categorized by trail-ling, race, and sex..

J

n

Range

1

n

Non-range -

as '

Violations/
100'drivers

Violations/
100 drivers

- '

White males 491 22.00 424 16.51 <.10

White females 408 3.92 366 14.65 .. n.s.

Non-white males 86- 16.28 157 12.10 n.s.

tlionswhite females 44 227 126

. ,

3.18
.

n.s.

The white males receiving range training accumulated more violations
during this time period than did their counterparts receiving the
standard training. None of the other differences is even marginally
'significant.

Mean number of days
to-first violation.

For each subject convicted of a traffic offense during-the
first two years subsequent to licensing, the number of days to the

. first such offense was calculated. As was noted on page 301in the
discussion of "days to first accident," analysis of these data
might reveal subtle differences between samples under the hypothesis
that enhanced training would'affect driving behavior for a longei.

. period of time than a standard training course. Again, this
analysis only invplved drivers who experienced a violation during
the two years examined. Violation-freesubjects.are deleted.

r3 Just,as in';hesimilar analysis tot days to.first accident, the
white femarg subset receiving 5ange training experipnced a longer
Wtime'period before'violatiOns than the non -range sample (p .05).

ile 9bvious diffeclekes exist,between maleS'alid females within

.
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t

races, no other signifitant differences exist between the range and
non-range samples.

.

Analysis of accident severity.
.

.

The final comparison bf driving record data of the rang e and
non-range sample involved act4'den:f severity, Seveilty is to be
measured by the proportion :df injury and non-injury accidents in
the total number of accidentstaccumulated by each sample. Tables
24 and 25 present the total number of accidents, the number 6f
injUry prodycing accidents,, and the percentage of the total acci-
dents which are injury acciden'ts for both thesix-month and the
entire two-year periods.

. .

(For analysis purposes, the number of injury and non-injury '
.

accidents within each race/seagroup for the range sample were tom-
,

pared to the corresponding frequencies in the non-range sample using
a x2 statistic. This is equivalent to comparison of proportions of
injury accidents, within each group.) The analyses of.these data
indicated two marginally significant differences. In the white
male subset, the range sample experienced a lower proportion of
injury accidents than the non -range sample during the first six-
month period (p .10). In addition, when all race and sex groups
are combined inthe-line labeled "total," the same type o'f differ-
ence exists (p .10). These., findings disappear in the twoeyeal-

data where t analyses revealed no significant differences.-
,

Summary of results-of analyses Concerning means.

Thus,'in the secondfilajbr bries.of'analyses, mean number of
accidents and violations per driyer and numbe --Aday4A0 first
accident and first violation,were calculat cl-for each.of the two
samples. Comparisons of these means were carried out betwee range
and non-range samples within the various race, sex, age, and I.Q.
subsets. Four'differences between accident means were note as sig=
nifipnt at the.p , .05 level. All four casesoinvolved whi and
non-White males of various I.Q.,and age subsets and in each case, the
range-trained sample had a highenaveragehuMber of total accidents
over the two-year period. Many marginally significant differences
werenoted both in total accidents and at-fatilt accidents for the
trio time periods. These differenCys° were almost equally split between
cases in which the range group accumulated more accidents than the
non-range group and cases in whichr, the range trained group experienced
fewer accidents than the non-rangOample. When larger subsets were
tompared (i.e., when age and I:q.'.data were npinvolved) the differ-
ences disappeared in all cases except the non-white male finding

A
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cited above. While the subsets involving range-trained non-white
males seemed tolbe.characterized by higher accident means, those
involving the range-trained white females alipear,to be characterized
by lower mans than their non-range-control groups..

Very littlelittle difference existed in the analysis of accident

severity. The only marginally significant difference found indicated
that, given that the subjects were involved In accidents during the
first six months following.licensing, the range-trained groups were
involved in slightly less severe ones. -'

Analysis of violatiqn accumulations also indicated a somewhat

contrasting results. Again, four differences were found to be signi-
*ficant at the p < .05 level. While the range-trained white subjects

of both sexes in the lower I.Q. groups accumulated more violations_
over two-years, the range-trained white females in.the higher I.Q.
subset accumulated significantly fewer violations than their counter-
parts during the first six months, and the range trained white females'
elapsed days to first violation was greater than'that of the Similar
control group. Again, various' marginally significant differences

were noted (p .20). There appeared to be a somewhat more consistent
trend in these differences'in that the range-traindd sample was
characterized more often by the higher mean number of violations.

Just as' for the previously discussed regression analysis resultS,
these findings are far from being clear-cut as to whether a real
difference exists between range and non-range students. The lack af
many highly significant results and the lack of clear trends in both
the highly and marginally significant findings again indicate that
there appears to be no major differences in the driving,behavior of
students undergoing range and standard training courses. In the next

section, data concerning comparison of costs for these two programs

are.presented.

Analysis of Cost-Effectiveness of
the Range and Standard Programs

As was indicated in/the Introduction Sectioni,two basic hypotheses
were to-be .examined.. The first involved whether the students receiving
Ilhe enhanced driver education training on the ranges were subsequently
"better" drivers than a contra group of students receiving the stan-
dard training. 'The,second hypothesis involved whether or not tHe
range programs resulted in a higher outpuI of.trained drivers for each

dollar spent.
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The former hypothesis has been examined in the previous sections
using.analyses of the accident and violation histories of the two groups.
The results have indicated that there appears to be little difference
between the driving histories of the range and non-range samples. Thus,

it might be argued that since the pange,program is providing training
as good as the standard program, it would be beneficial to the state if
it is training a larger number of students for each program dollar spent:
This question of cost-effectiveness wi,ll be examined in this section.

Cost-effectiveness analysis usually involves the comparison of the
cost of two or more programs which are equally effective at meeting a
given goal.. Our4goal is the production of a "better" trained driver.
The previous analyses allow us to tentatively cdnclude that both the
range and standard programs are of equal effectiveness, at least as
measured, by subsequent driving history. Thus, costs per student,for each
of the two programs will be.examined.

AWattempt was made to gather data on three groups of schools,,
(1) the seven original range programs, (2) a group of non-range programs
within the same County as a rangeprogram, and (3) a randomly selected
group of eight non-range schools fromPacross the state. Data were
successfully collected on the third group. However, problems Jere
encountered with the first two groups-because of the nature of available
information. In all cases, the_cost data used were extracted from files
held at the N.C. ,Department of Public Instruction, and the vehicle-
related and teacher-f-eleted costs were recorded by county on a yearly
basis. Thus, in.situations where some students in a-given school were
given range training while others received non-range training, it was
impossible to accurately divide teacher costs into "range-related" and
"non-range related" categories. This was a common occurrence in some
counties where students taking driver education during'the summer were
given range training while those taking it during the schobl term
received the standard "30 and 6 "program. As will be noted later, a
-similar problem existed with vehicle costs.

For these reasons, usable data for range programs could only be ''Ar

gathered for the three ranges where all the students in the county took
range training. This resulted in a small sample of cost information.
which, of course, somewhat limits the inferences which can bq drawn.
It is also noted that only two of the range programs ultimately used .

were in ,the original group of seven, the third program having begun
operation in 1973. Thus, the cost-effectiveness analysiS is not as
closely linked to the earlier accident-related analyses as would be
desired.

r
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.
In an attempt to make the range and non -range costs data somewhat

more comparable, a third set of _data was collected. This set included
cost data for the three range proghms prior to the construction of the
range (i.e., when the driver education programs offered'in these same
counties were totally non-range in nature). Thus, three cost-related
data sets were examined, (1) cost data for a group of three range pro- -

Vas* where all students in the county received range training, (2) cost
data on the same three programs in prior, "non-range" years, and
(3) cost da4, op a group of eightnon-range schools randomly selected
from across the state.

, As indicated above, the basic corrected data. can be divided into
three subsets (1) teacttr cost,'(.2) vehicle CoSt, and (3) site cost- -

with component parts as folfOws:

1, Teacher Costs

Salaries of full-tinie driver ealication teachers
Salaries_of part time (summer) instructors
Salaries of range coordinators

2. Vehicle Costs

,Operational costs including fuel, insurance, and
maintenance

Auxiliary equipment costs (warning signs, dual
braking systems, etc.)

3. Site Costs

Rangconstruction and maintenance costs
Equipment costs

. "Simulators"
"Drivocitors"
Traffic cones, signs, markings, communica-

tions equip(nent, etc.

4. Number of Students Trained
. .

. While the listing of such data items is relatively simple, as was noted
in the previous discussion, the collection of accurate data was very
difficult to obtoin. Problems in teacher cost data were discussed.
Problems in vehicle costs were alA) found. For example, jn most
instances, vehicle operational'expenses were kept only on a county -wide
baSi5, and no,datakexisted on the costs for vehicies,at a particular
schoOl. ,This'caused greatest difficulty where a range program involv-
ing l0 -r2 cars and one or more non-range programs involving one or two
cars both existed in the same county and led to the deletion Of some
schools from ,the original sample: In order to extract the required

5 2,
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data for the schools in the sample, the following procedures and related
assumptions were used:

r

1. For non-range schools located Tri counties having only
non-range programs, the share of the total county-wide
vehicle costs attributed to the sqbeol in question was
determined by a ratio of the number of driver education
students in the sample school to the total number of
driver education students-in the county. The implied
assumption here is that each student in the county drives
approximately the same number of miles.

2. For> 'range schools in counties teaching only range pro-
grams, the total.county vehicle costs were assumed to

r. be rahge=related.

,

3. For non-range schools which taught all students in a
given county (i.e., group (2))the total county vehicle

. costs sere assumed to be non-range program relat d.

4. The range and non-range schools loc ted in the s. e
county, the county-wide vehicle co ts were prorat d on
a total"program mileage basis.. That is, estimate of
the number of milesjriven per.stud nt in the ran , e.proI -

gram and in t non-range program e obtained f om the
teachers at t e schools. The estimate of total m leage
driven for al range schools was obtained by multiplying
the figure estimated for the range program in the .ample
by the total number of range students taught in th

The total miles traveled in the non-range pro-
gram was calculated in a similar fashion. The tot 1

funds were then ptorated on a basis propor al t
these mileages. The Costs fort the range sehTbls 1 the

sample were derived by multiplying the total range ost.
in the county by

'10
no. of students in the sample' program
po.'of students in all range programs

The site costs were usually associated only with the range programs
since the standard "30 and 6" programs use existing public roadways.
lh order to, estimate annual costs for the range and reldted'e uiPment
("simulators," etc.), all construction and "initial".equipmen costs
(e.g., simulator costs) were first brought back to the.same babe year.,
through use of bret'ent worth methodology. The total range and equip-
ment costs were then amortized over a 20 year period to'provide an

n
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estimated annual site cost. In allAconomic calculations, an interest
rate of 10 percent was assumed to be the'cost of money.to the state.
This average discount rate was based on the current marginal borrowing.
rate for public agencies making investments, as discussed in a recent
paper concerning roadway safety improvements (Cotincil and Hunter, 1975).
(To further insure that the discount rate chosen was not the controlling
factor in the subsequent results, the calculations were repeated using
a five percent rate.)

Finally, total teacher'costs were calculated as the sum of driver
/ education teacher costs for a giyen school,or counts* in.a given year,
plus the related teacher costs associated with the, range' coordinators.
As noted earlier, the coordinators were hired by the State Department.
of Public Instruction to coordinate use of the range, to teach on the
range, and to provide assistance to other driver education teachers in
curriculum development and other areas.. Because some of the coordina-
tors.were responsible for more than one range, the coordinator costs
were assigned to a given range on a proportional basis. That is, if
a given coordinator was responsible for three range sites.and programs
in a given year, one-third of his salary was attributed to a given
range program, the assumption being made that his time would.be equally
split among all ranges under his control.

Thus, for each school or ran"e grogram, annual amounts for teacher
costs, vehicle costs and site costs were calcmlated. Each of the
three components of cost was then divided by the number of students
trained tO get a cost per student, and.tiAse three components were '0
summed to give a total-cost per student. She resulting costs/student
for each year using a 10 percent discount rate aYe shown in Table 26.

In order to compare the range and non-range costs, the 1968 pre-
sent worth of each annual cost/student for. a given school was calculated.
For example, for Cleveland County, a non-range program, this series of
calculations resultdd in five estimates 6# total annual cost /student in
1968 dollars. For Chowan, a range program, three estimates resulted.
The 1968 estimates for a given school were then averaged to-provide the
average cost/student. These a erages are Shown in Table 27.

,

The resulting figures in 'cate that the average cost/student is
somewhat higher for the range programs than forthe non-range programs
in the sample. For the randomly selected nonrrangeschools, the average
cost/student (in 1968 dollars) varies from $22.98 to $52.11, with five
of the eight schools-consistently indicating costs around $42. The
overall average (not weighted by,number of students) is $40.10. For
the nom range schools which later became range programs, the annual cost/
student is somewhat less consistent, -and averages $37.42. The cost/ ,
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t
student for the three range programs (Group 1) is even mare-Vrarie ,

-ranging from 542.44 to $81.00, with an average of $61.98, some $29/
student higher than the non -range estimates. It is also noted that in

all three4cases, the group 2 schonls indicate lower average costs when

they are non-range schools.
.

The corresponding calculations using a five percent discount rate
indicated an overall averagefd-'r tte randomly selected non-range gthools

.of $47.18% and an average for the non-range schools *filch later betame

range programs of $39.36. The recalculated average cost for the range
programs was $71.89, again ingicating a cost /student differe

over $20.00. .

' It a ars tHat, with eption of the range progra , there

. were increase s which were not paralled by increases in the
students train The individual cost components in Table 26

for groups 1 and 2 indic that these increases in total cost/student
are the result of increJ in site costs (as would be expected) and

__increases in teacher costs. Again, these data are severely limited by
group 1,-range-related sample size. Because of this, strong inferences

. -
to the total state range program cannot be drawn. However, there are
no indications that the cost/student fs lower fqr the,Yinge programs
monitored.

.

f
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Table 26. Cost student for the three data subse

Group 1
(Range programs)

No.1 Teacher cost
Vehicle cost
Site cost

Total

No.2 Teacher cost
Vehicle cost
Site cost

Tota

)

.1968 1969 1970

75.15

4 27

23.43

1971-

-72.83
13.52
25.77

1972

56.53
6 77

27.75

91.05

1973

82.87
---

27,75

1974

71.75

28.91

102.85 112.12

No.3 Teacher cost
Vehicle cost
Site cost

Total

GrAlp 2

(Group 1 programs in
prior non -range years)

No.1 Teacher cost
Vehicle

No.2 Teacher cost

Vehicle cost

Total

No.3 Teacher cost
Vehicle cost

Total

39.26 38.83
3.84 4.81_

64.

36.00 36.00 .36.00 36.00 32.00
4.38 5.31- 4.05 3.19 3.78

40.38 41.31 40105 39.19 35.78

35.62

' 2.27

37.89

5v
48

56.15

.1.e9 4.32 -

17.35 17,65

76.79 56 97

64.36 : 303.52

10.66 15.81,

19.61 20.24

94.63 139.59

1+
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Table 26 (continued)

Group 3
(Randomly selected-
non-rang4 program)

No.1 Teacher cost 47 .92 36.94 42.45 76.01' 70.90 '

Veh.,cle cost , 3.36 3.25 3.75 4.37 4.65 4.30

Total 5 1.28 . 40.19 46.20 80:66 75.70

No.2 Teacher cost
Vehicle cost

. ..

44.97 51.04

4.84

56.29
4.61

______,

4.93
58.31

il:4g.3.33

48.30 55.88 60.90 62:30* 68.47-". Iota)

No:3 Teacher cost. 46,87 ' '46.82 46.08 66.86 68.33
'Vehigle cost 4.10 3.58 4.24

.48.62

3.62 1.92 . 6.84

Total 49.97 -50.40 50.32 52.24 70.78 75.22

No.4 Teacher cost 46.88 41.63

-3753

76.33 54.5 66.72
Vehicle cost 3.92 4.27 , 1.61 4:02 6.49

Total 50.80 45.90 _____ 77.94 .58.54 73.21

No.5 Teacher cost 48.20 47:Z8 40.63 36.32 33.65. 47.31
Vehicle cost 1:66 1.75 1.63 2.33 3.88 6.36

Total . 49.76 49.23 42.31 38.65 37:53 53.&7

,
. .

No.6 Teacher cost 43.88 49.65 49.3 77.03 56.72 72.02
Vehicle cost 4.58 . 4.78 3. 4.58 '6.60.

Total 48.46, 54.43 52.95 81.74 61.30 %78-.62

No.7 - Teacher cost 42.40 11.11 23.33 33.95 - 15.79' '"33.28
Vehicle cost 4.29 5.23 4.22 4.20 . 4.66 .6.58

Total 46.69
.

16.34
.

27.55 38,/ 15
..

20.45
.

39.86

No.8. Teacher cost 40.00 65.33 76.92 71.72 85.86 73.25
Vehicle cost 4.29 5.23 4.22 4.20 4.66 '' 6.58

Total
.

44.29 70.56 81.14 :45.92, 90.56 79.83
,

ti
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Table 27. Aveiage costistudent'for the three data subsets in r).

',1968 dollars (aumming a 10% annual interest rate).

Group 1 Group 2 Group 3

81.00 41.39 41.47

42.44 32.98 42.64

62,.50 37.89 41.16
43.00

Average = 61.98 Average = 37,42 32.95

44.51

'22.98
52.11

' I

r
1

"I

Average = 40.10 ;/'
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V. SUMMARY.A4D CONCLUSIONS
wc,

In 1973, the North Carolina Department of Public Instruction and
the University of North Carolina Highway Safety Research Center initiated
a joint project Aimed at evaluating and upgrading the range-related dri-
ver educatiOn program'in the state. Part of this overall project was
an evaluafiOn'of the performance of students receiving, the training.
Thi's report specifically deals with a comparative analysis of the driv-
ing records'of students involved in initial range training and a control
group pf students involved in' the more standard non-range training. An

attempt'was made to determine whether or"not differences-between,the two
types of training are reflected in the accident and violation histor=ies
of t e two.groups.

- .

The methodology employed inclOded sampling.,the-Class rolls of the
/

sere original range prograTs and of seventeen randoml/ chosen 'non-
range schools for the same school year, linking names with subsequet
-driving history as recorded by the N.C. Department of Motor Vehicles,
acid corparatively examinipng the resulting data by various accident and
violation classes (e.g., total ys at-fault) and time periods (i.e.,

*Ox'mon'ths and trio years subsequent to licensing). The analyses con -
ucted involved fitting general linear models to the proportion of
involed drivers (the CATLIN computer package), and comparing the mean
numbdrs of accidents and violations for various racegex/I.q. subgroups.
In addition, an attempt at cost-effectiveness analysis was made to

/ examine hypothesized lower cost/student due to higher output.

As indicated-1n the...prev.ious section, the results are not conis-
ten't with what range program advocates might wish. The categorical
analyses indicate no significant differences betWeen the range group
and the control group based on accident histories in any of the 50+

.

models analyzed. The only significant differente noted was that in-the
non - white male subsets, a higher proportion of,rangertrained students
were involved in accident, a finding jn the opposite direction from
what might be hoOed,for. The various analyses invOlvirig the mean
numbers-ofseaccidents and violations per student, for given time periods
alsor'indicated the same, trends. In the, fdw cases where significant
differences existed, the range trained subset of students exhibited
higher means than, their control group,counterparts. As.noted oa 1
page , marginally significant differences iln accidents were also
equally split between cases where the range,students wire "betyr" and
cases where they were "worse." Differences in, the mean ,numberS'
violations were also very small, and any "trend" was toward thera

5.0
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group accumulating higher numbers of violations. As rifted earlier,
the lack of many highly significant results and the Tack of clear trends
in findings,again indicates,that thpre appears to be 'no.major difference
in the driving behavior of the students undergoing range training as
opposed to non-range training when such behaviors are measured in.terms
of accidents and violations.

Thus,. these findings all seem to indicate the Tack of measurable
change the driving behavior ca inexperienced driver's,which could be ,

attribute& to the range programs.under.study. However, before inferences
are drawn to the entire N.C. program, the authors feel that there must
be soma dikcussion on tHreepossible limitation's of the data used.

FirSt, it is noted that because of the need for accumulation of
accident and violation histories, it was necessary to use 1970-71 stu-
dents fr.& the earliest range 'programs, and thus the-data studied are
somewhat "old." The teaching procedures, curriculum, and other-factors
may have changed over time as experience was gained, and these differ-
ences might now be 'resulting in some measurable effect. ,This hypothesis
will be further tested in.A'subsequent analysis of driver license test
performance,of more recent range-and non-range students. .

Second, and pgrhaps most important', is the question of whether or
not the impliedassumption of "all other things being equal" held, and
therefore whether or not the lack of difference vas a true'retlection
of the range program benefits or was a reflection of other facto73
Tice-MostObvious, factor which could have clouded the results would be
differential amounts of driving exposure between the experimental and -

control groups. As was noted in,the Methodology Section, it was assumed
that the initial seven ranges were located at random Across the state,
and that there were no inherent biases-such as community economic.
status which Mould affect the results. Obviously, differences in econo-
mic status might well affect vehicle ownership, and ultimately the
mileage driven y young drivers. Previous studies (Waller, 1970) have
indicated that t the more affluent, white, young driver is more likely -NN\
to accumulate accidents and violations than the'population at large,
probably because ofexposure differences and possibly because of atti-
tudinal differences. _Differences in the urban/rural characteristics
of range and llon:range schools may also have affected the type of expo-
sure experienced, another important factor in accident accumulation.
The question that remains then is whether or not such biasing differ-
ences could have existed-in' the.prtsent data. As might be expected,
there were no data va .ble on any measure of socioeconomic level of
theindividual stud nts o chool, making a eirect answer impossible.
However, there are lints in present data that such differences may

k
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have existed between the ra4-and non-range-locations. Specifically,
as noted in the discussibn arTdata presented in Table 2, race differences
are noted between the range alid non-range samples. As indicated, thee.
differences could reflect t race variations between the schools in
the two groups and/or differdhces due to data orting variations.
Further indication of possibi4 variations bet communities or schools
is noted in the discussion of alid I.Q. data lier: The fact that
the non-range sample exhibite ,aihigher proportion of valid I.Q. infor-
ration in each race/sex subCa bory may reflect variations in Sensiti-
vity't0 releasing such inform ipn which could in turn reflett4commupity
and school differences.. Somet counter to this argument, is the lack'
of'range/non-range discrepancy, in the,averagd reported I.Q.'s for the
race/sex subcategories (see 741i,4). Again, if theseidifferehtes do
exist, then the range.students might have been expected to accumulate
more accidents. If this were thti case, then any true program-related
differente would have been eroded'by exposUre difference. Again, suc
a differepce can only be hypothe0\z ed.

Finally, there is the question,.of whether or not accidents and vio-
lations are appropriate measure varAbles for driver education programS.
That is, can we realistically expect oy:tralRing prdgram invaving-
only a relatively limited amount of actual difing lexpeM69Ce,and some
limited number of hours of classroom training talafriict the many skill
and attitudinal factors, which interact in an accident sequence? Some
highway safety and_training experts have indicated that such an gxpec-
tation may never be realized. In a dis'cussion of whether or not driv-
ing histories provide,a realistic tool for measuring driving education

0 success, Waller (1973) notes:

I do not knowof any other high school coprse'that is
evaluated .on the same terms as driver education: The English
teacher is not evaluates on the basis of the correspondence
his students write, in later life. The math teacher is not
evaluated bn the basis of how well his students balance their'
check books. The home economics teacher is not evaluated on
the basis of how well the students.select Or prepare meals.
Yet the driver'education teacher is held responsible for the
subsequent driver records accumulated by his students. One
might wonder whether the criteria applied to driver education
are realistic. Should the driver education teacher be res-

,, .ponsible odly.for whether the student can drive safely or
whether he actually does drive safely? His subsequent
performance is the result of many factors (such as peer influ:.

, 'ence, home pressures, and the student's own personality),

which are beyond the- influence or control of the drver edu:
cation'teacher (see Carlson and Klein, 1970):
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Thus, there is some question of whether the cri-te a used are realistic.
It may indeed be the case that morR -''mediate" _asures of payOff need
to be used, both for driver education, per se:, d for differences in
driver education programs. (e.g., range versus n-range training). As

'was noted earlier, one such measure, the exper ence of range and non-
range students on the N.C. Driver License Roa Test, is currently under
study as apart of this same overall project. The results of this com-
panion study should be published in the near future. These problems
with the.criteria used in the current study are real. However, because
of the public's expectations of a driver education program, and because,
ultimately, both the driver education community and the safety research
community hope that driver education will affect driving behavior in
a measurable way, and thus wish to continue spending safety funds on
these programs, driver histories will, and perhaps should, continue to
be used in evaluations.

Some further discussion of the attempt at cost-effectiveness analy-
sis also' appears to be warranted. As noted, the applicability of these
current findings to the entire N.C. range program is limited by the
small amount of usable cost data whiCh was sa . While the assump-
tions employed appear to, e jutified, and while he ,methodology is

sound, the amount of cost data available, particularly on the range pro-
grams, was smaller than what the authors would desire. It beca
obvious during the data collection proceciure"that the cost data cur tly

available on a retrospective basis are not complete enough for a rigor-
ous analysis, and that future attempts at such analysis should be based
on "prospectively" collected information, that is, well-designed data
on current programs. However, eyen with the inherent data problems,
the analyses conducted do provide some indication that, as in past
studies (Jones, 1973), the cost of range programs is higher, and the
output of trained students may not have experienced a proportional
increase. The authors feel that such cost-effettiveness analysis of
'safety programs is highly desirable. Programs 1-equirilig the limited

safety dollars are multiplying, and methods for proper fiscal decision-
making must be continually strengthened!'

When the findings of current analysis are combined with the Os-,
cass* limitations of the data, criteria, and methodology, and wheh an
alternative course of action is considered, the authors conclude that
there obviously cannot be a recommendation to do away 4ith the program.
Such a procedure would be wasteful in view of the existence of range
facilities. However, the authors would strongly recommend strengthen-
ing the existing program. This strengthening could be accomplished -in
many ways. Three that may be feasibleat present include:
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1
Increase usage of

existing facilities. As noted.A.theCat-effectiveness section, it does not appear that stu-dent output has experienced a proportional increase inrelatCon to cost increases.
The Department of PublicInstruction and the local school districts should lookinto the possibility of 'increased usage of the rangesby including additional

surrounding schools in the pro-gram andAy actively
working to convince other driver ,education-groups (e.g., adult classes) that they canand should use the existing

facility. Increased usagemust be
accomplished in a well-planned,

coordinated.manner. For examplebringing
another school into the-range program in which a range coordinator or leadteacher does the teaching will not provide additionalbenefits unless

the teacher time freed up at the homeschool is used fully in driver education or other areas.Perhaps part-time
instructors could be used to teachclassroom and on -road segments

while the range basedinstructor would be responsible for all 'range training.(This, in turn, may require
state (DTP.I.) or localfunding,of the range coordinators,

funding which is nolonger provided by the Governor's
Highway SafetyProgram).

Increased usabezmay also be the result ofadditional types of usage, as indicated in 3 below.
2

Continually monitor other national
curriculum develop-ment program's',

research.and
evaluation'efforts, andrevtse the

existing curriculum based on these outputs.North'Carolina's range program cannot be faulted for.past efforts in range training
curriculum upgrading,since very little

has been done i this area nationally.However, more emphasis-is now bell placed on rangetraining,
anddevelopments in driVng task analyses,.emergency skills

development, and Other areas are'being brought to light. Because of, the-inherentdifficulty of doing this monitoring if one has.otherteaching duties, the possibility of designating oneindi%idual at a state leve
to conduct this work, andto systematically

distr,ibut the information to theteachers should be explore It is noted that withthe demise of Better Drivi , a p blica ion designedto help meet the need of.co
. :tion to teachers;there will be an even greater need fe a new

J informaz-tion distribution system.

6')
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3. Modify the current range usage program to include new,

innovative training procedures. Increased and "upgraded"

range training could result
from novel uses of the range.

It is.recommended
that new programs

be attempted on a

pilot basis on these facilities such that meaningful

evaluation can be carried out before statewide implemen-

tation is attempted. It is anticipated
that two such

programs will be attempted during the next project year- -

(1) a pr6gram involving emergency skills training for

novice drivers, and (2) a motorcycle driver education

program for novice riders. The results of these two

programs may well suggest other areas for future use

(e.g., .bicycle education for children and adults).

Other novel uses which should be
considered by D.P.I.

and the local units include cooperative programs with`

other departments of government,
both state and local..

, For example, N.C. may well have a motorcycle driver

licensing requirement
within two years. If so, there

will be a need for off-road
testing of riders; and use

of the existing ranges in this program might be feasible

'and could save the state somesafety dollars. Again;

good coordination
and planning would be required.

These are but three specific recommendations for
strengthening the exist-

ing N.C. range program. Just as in all other areas of driver education

and highway safety within N.C., the commitment of, the individuals

involved is readily apparent.
Because of the,increasing pressure for

better usage of highway safety dollars, this
commitment must be fully

utilized to continue to upgrade the driver
education range program.

.4,
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