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c . ABSTRACT
Q} Since 1969, tne Department of Public Instruction has been 1n the
process of expgnding its driver education program. As part of this

expansion$ eighteen multi-vehicle range laboratpries have been put into
operation. This report deals wjth the evaluatﬂgn 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 stydents 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 sample, any slight
differences noted favored the control group.-- 1.e., the control subsets
had fewer accidénts 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-
at’cost effectivéness analysis was made. This analysis of the costs
involved in ;he\tw67types of training indicated that the cest 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 & decrease in the cost per stu-
dent. However, a few limitations with this study are noted”

AN ,
. 1. The accident and violation histories were derived from
\ the earliest range;p(ggzams and might be out of date
in terms of thejr instructional methods. = .
“ 2. Socio-ecénomic biases might have clouded the treatment
arcups. .

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

’ ‘4. The cost analyses were based on 1imited anﬁ non- reseaﬁch
' '~ briented data. . -
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In view of the limitations of the sampte data, the authors advise
‘ the continuation of the program with recommendations for up-grading and
strengthening the program by:
y
1. Increased use of the existing fac111t1es ’
|
2. Continued —onitoring-of the national changes in curricula. |
3. Modification and innovation in the, tratning procedures. °
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I. INTRODUCTION : T

1 Teld

In “orth Carolina, driver education has traditionally been taught
using @ 30 and 6  format which 1s comprised of 30 hours of classroom
instruction and six nours of "behind-the-wheel" instruction. -

.

The Department.of Public Instruction, the agency responsible for

educating North Carolina's youth in safe driving practices, began
1963 to expand 1ts driver education program. This was done through
development of multi-vehicle range laboratories in various school

in

the

districts across the state.
was constructed 1n 1969-70,

An initial group of seven such facilities
and the program has continued to expand to

- behind-the-wheel instrugtion is given on rural and city streets.

the 18 facilities now operational.

Range training requires the construction of a multi-vehicle facil
1ty where several cars can be in motion at once. In North Carolina,
most of tnese relatively small paved areas are approximatéty 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 d?ffers from the "30 and 6" program in that in "30 and 6," all the

The Department of Public Instruction and the Univeristy of North
Cagolina Highway S;fety Research Center initiated a joint project in
1973 aimed at evaluatinf 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 &nd evaluatign of new teaching strategies which, if proved
successful, might be utilized ip the future. This report deals with
efforts in the second bastc area, that of performance evaluation.
Specifically, the present study involves the comparative analysis of
the driving recards of students involved in initial range training and
a control group of students involved in the more standard non- range
training.

7
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The study was conducted in an attempt to determine whether or not
dlfferences between the, two types -of tra1n1ng would b lected in the
acident and violation histories of thé Two groups. Because the ton-
structioh of range facilities pequires additional expenditures of funds,

at least inmitially, it is 1mp0rtant to ascertain whether these addi-
tional funds are resylting in discernable benefits to the state.

Because it has been hypothesized that use of range facilities allows for
< more students to be taught per hour of instructor time, it could be
wargued that payoff is resulting from the increased output of trained

drivers. For this redson, cost data for various range and non-range

prdgrams were also gathered.  An attempt at cost: effect1geness analysis
is included:in this report. __ . -

.....

LY 2150 1mport§nt “to note that this i5 not~an evaluation of dri-
ver education Q_r 6. ~Because 311 North Carolina drivers under 18

years of age must have passed a certified dr1ver {raining 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 additiohal benefits in terms of accident savings or
increased output of trained students.

" I1. 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; Groyp 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 1 scored significantly lower than those in
Groups Il and 111 on violations and "points." No significant differ-
ences were obtained for responsible accidents, although Group I again
scored Towest. However, the analysis also revealed significant differ-
ences between the three groups on exposure (miles driven per year),
socioeconomic status, and 1.0. :

<D
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In a second analysis, the authors.controlled for these other factors
through an individual matching technique. When this xas done, in con-
trast to the first analysis, 51gﬂ7f1cant differences 1n 'responsible
accidents were noted, with Group I accumulating fewer accidents. The
previously noted differences in violations and "po{nts" disappeared.

Because of the "reversals" of violation and accident related
results from one analysis to theé other, the authors did not draw strong’
conclusions concerning the effectiveness of the-training. They did
note that these results indicated that other studies pwpOrting to show _
differences (or no differences) in driver behavior between students who
have and who have nat had driver educatjon may be influenced by factors
other than the driver traiming exper1ence 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 varidbles. 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 authors 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 corretated with accident experience. .

In their discussion of factors.which could lead to §ias.in driver
education studies, the authors presented a 1ist 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 Ted to erroneous conclusions.

'Based”on analyses of their pwn data, the authors tentatively con-
cluded that high school driver education bears no causal relationship
to either traffit violations or pecident frequency. However, they also
emphasized that the entire question should be subjected to more sophis-
ticated experimental designs before a c]a1m is made for a lack of .
relationship. .

I

Because of the problems arising in such stydies, the related lack

of relationship between driver education and accidents, and the desire

of driver education administrators to strengthen their programs, the
i . -
. 11
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more “traditional "30.and 6" programs have been modified to include the’
use of driving ranges, simulators, and other tools. While very little
evaluative work-concerning use 0f ranges has been conducted, several ,
studies concerning use of simulators are in the literature. . .
Eales (1961) reported on experiments, carried out in 1954 in

New York, California, and lowa 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 drﬁving skills as well as students who spent
the regularly allotted amount of time in the cars

2. Acqu1red better attitudes and understand1ngs regard-
ing safer dr1v1ng -

¢ 3. Did so at a reduced cost. - . R J
g‘ « ~A 1

fFrom the research.on the experiences of the California schools,
Eales concluded that & simulator - car program allows the studgnt to
learn the basic skills of driving and also gives him a“*chance .
experience a variety of emergency Situations and defensive driving —
techniques. This program is also found to be 1ess 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 sipulator training
and compared their effectiveness with the cost of prov1d1ng these pro-

rgrams. ; ‘

The author utilized data on students vo]unteer1ng for a "30. ahd 6"
program in 1966 and students volunteéring for a simulator program .

(30 and 3 plus 12 hours of s1mu1ator work) in 1968-69. Each of these

treatment groups was compared in a "matched pair" “analysis with" a con-

trol samp.e of non-volunteers from the same schpol 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-matched basis, with, of course, the subjects being

sepdrated in time by two years. " )
. A series of analyses concerning the "30 and 6" data resulted in

conflicting results legding the author to conclude that ". . . the

'3n and 6' data were sufficiently contaminated to preclude any valid

conclusions" (p. 55). However, later 1n the paper, the authors stated - -

the following conclusions:




\ 1z The "30 and 6" program as taught in 1965-66 wa$ not ful--’ .
filling its .objectives of .improving student ability to e
operate a car morea safely. In fact, the students of-the

) "30 and 6" driver education program were Experiencing
) more convictions and accidents than those students who
had not taken driver educat1on 4

* -

T the program.

e

. *and 6“ ith simulator tra1n1ng as, qu1ck]y as
is economically pos ible.

+ 3. Place greater instructional ‘emphasis on accidept avoid-
¥ ance and damage reduction if an acc1dent will occur.

> . f//’;;:J
In contrast to the findings of the Qﬁfggll#&ﬂ&??"?'glmulﬂiﬁ?ﬁ;"g§ '
expressed in the BW are findings efm'e;sefd in the .

f0710W109‘232?F5 - R _ — -

- -

”dﬂ_ﬂ,,ﬂSarGﬁ"ﬁd A1]]1ges (1971) conducted a;sfégz:io-detérm1ne the differ-
ential effects of various amounrs~eftfiﬁp»aﬁd”s1mu]ator instruction on
dr1v1ng.know1ed performance. . Forty- eight subjects were use
1nc1ud1ng eqgnt Yictensed drivers With vary1ng amount

experience and forty students involved i schoql,drtver educatzon
course. « = - -

~

-
-

The+esTTEs indicated that the amount rather than the type of R

P Qtra1n1nq {i.e., training before on-road driving) was the’pr1mary
_.deteTminer ofntransfer to behind-the-wheel- driving performanc&

group which recefveﬂ,SJ* hogrs of pretra1n1ng showed’ antly _
_ better driving performance than either the group which received three

hours of pret[glglng;22%3:cqntrol group which received no pretra1n1ng,
reqacdless Of whethe e pretraining-included films used in conjunc-

.

tion w1th ators or fil ohe.
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Also, it was found that a_transityon period is ne/d_é'f/rom the /

simulator to an actual car as revealed by the. fact that the film-only
Ce- g ~grou‘ps surpassed the simulator groups on the pr‘ocedure aspects”of driv-
ing during the first testing session behind the wheel. When the overall
driving permeance was examined over the six testing sessions, the
film-only and the simulator groups had the seme dr1vmg perfomance

The effegts &f grevious exper1ence upon Ssimylator performance were
‘examned0y comparing the simutator. performance of licensed drivers
——- —_ with that of simulator students. It was discovered that the licensed
dr1 vers Oxmbued poorer s1mu’rfxor perfomance tharn iLhe students toward

o

ing from lack ) -
- setter performance than the students earlier in smu/atmn “on steering
response. ) -
p Iy /

An analysis of tne effect of the type of pretraining on the, CW
nents of driving performnchmng the first behind-the- wheel q i
sessign revealed the film-only groups to be superLoL 54m1at10n .

groups on procedures — T - "

e ;Sq:ﬁmatwn uas.anmfatedv as having wstﬂted in a modest amount of
_ .- —trghsfer to behind-the-wheel driving. The authors recommended furtheg PR
“ research 1n order to 1solate the factors contrrbuting toft,ansver S0’ -
tnat simulators may be used/to the maximum ofsthedr potential. —
/4"'/ —_T 7

gnt Studies conducted rehers—at—tre
mm;ﬁdrwer education

n1gh schools of €alifornia.” A1l students received 30 ]

nours of classroom instruction. Comparisons were made between a group . — =

taking a standard 'short™ training program and a group taking.an s

_ enriched "long” training program. The "short" preégram consisted of IR

- either six hours pf on-road instruction or three hours of on-voad plus *
at Jeast three hours of additional simulation training. The "long"

- program consisted of these 3hort_programs plus fguF additional hours

~__of behind-the-wheeT On-road training. Comparisons were also made of .
— ___the benefits and costs of driver education given in California high
— - " schools with that given by commercial schools. ) . /
The subjects (12,000) were sefected at random and assigned to~pro- . - ~
¢ grams in whichi they were ‘trained by either public high schogl or ‘Cormer- N
cial. s¢hool inst tong or shurf“rgﬁ__rru_c;m}‘se_s_—lhe—ieﬂewv—'—’—
| —— grgund variabl measuTed on each students age, sex,
Mww,gmde#émver education grade, pumber B
i of vehicleseat—home; €xposure to vehicles, and exposure to bicqgc]es e
__——-—':'—,' . R . . A / .
" ' / 1’-:: ‘ . .
/ ) . , — e .
, &" ! /”” B * -
S . // ~ . I
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i Sigmficant differences were revealed petween malés and fenaj,.,s' “males -

were younger, had Iower grades, were less soc1ahzg, pagTore vehicles e

at nome, ang had more experience with both r;;om veh1c]es angd. b1cycles. -

-

zra1/1ng variables measured ifc1uded: (1) performance grade fo( —
driver trgining, (2) ettitude gradWmng/L}ﬁtfqdént
drznna test, 37" 1nstructor,s_»:-n.uanon of driving performance,
'5) instructor's ey TTon of <student’ conﬁg»r___’(_@,m tryets -
ecaluationsFStadent's skill, {7) students-sé&iT-confidence, 48} stu-
aTS socmhzanonMent'_,evaluatmn of trainming. [t
was found thas % ‘were supeTior ir all variahles except those mea-
ur ey attitudes, and students trained 1n thejshort simulator programs
were inferior to a1} other groups ’

[ P

.-From the licensing var1ables that were\used E.(1) hcensmg delay,

- {2) number ef attempts at the department of motor vehicles- written test,- - ]
3) score on the department of motor vehieles road test , (4) perzént T A

| Micensed within 6 months {5} pereent licensed by the 2nd of the study, -~ -

} [ and (6) percent af minor rejects), it was_determined that there are no I

-7 differences between the standaed simulatér enrd standard Six hour in-car

- bmw—dﬁ eTences- wargpresent with females requiring about. /

_.—— — fiv® weeks longer, or the _average, to become licensed . and with fewer/

' of t’ho~ getting hcen;ed r N T

N - "=7RS for accidents and violaticns, it #as»fm‘s,{%j&,g‘ =7

| W~ln botH categories. Thirty-five F o?'males had

— . -sue kind ¢f citation durm ﬁrwmg, whereas only

o welve percent of. fe+a7e5 did, Malss hzve many more speeding citations.

Thirteen pgEFCent of mal g seven percent of females were 1nvo]ved in’

/ﬁxs duram«ffhe year. HNo consistent-reliable differences.in cita-

’ twns were fpund between-‘long and short pregrams or between simylator
and six-hour progrags. Lnterestmgly, there was no difference in acci--
dent rate between those traiméd in short ahd those trained in long -

. programs There a suggest1on that the six hour program students - -
had a Macmdent record than the s1mu1ator students, but i
no strefg conclusions could be drawn. - T

- j e - /—/_ -
Concerning cost, the best ’estimate for trammg by high sChools is ™
about;$70 per student as cofpared to about $58-per student for training

- by ¢ rcial schoots. Smm]ator/omqrams cost $18 more—per student

.- thad,do car-paAty progri%,éf»dj_ong programs cost $36 more per student . B
than the short program™G51ng public school instructors or $16 more per e T

-
:

r

E
>
l

,

1

]

]

student. using commercial 1nstryctors. ‘Commercial training, short_pre-
- grams, aad car-only training appear to be s1gn1f1cant1yzles.s eo(penswe/
-for the same return. _ -

- - /
—— - . -
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" Thus, review of the literature indicated contras;1ng .1nd1ngs both

-7 .3n studies of driver educatTom, per se, and 1n studies of - enhanced’ dri-
§ ver education programs using simulation. The better controlted studies -
indicated no discernable differences betyeen enhanced programs and R
f tandarTd ‘30 and 6 ' ‘progreams. The review of the 11teratur° did not pro-

vide any infor=ation an programs “enhanced through use of fdr141ng

Temie faoiitiys e sTresent 5:&41—4L~L41J1RE5_Qf0V1de Some an-orﬂa;1on
wnich .17 neip to f1l1 tnis gap.

-

.

[
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- -, The basic Fethod . eanOyed involved gwnpar1ng the driving mistories

5f students who were trained at the original seven .range facilities 1n

) Jse 1n forth Carglina 3in 197} w1th the histories of a conirpl groug of

> studerits trained at the same tipe, byt at locations where no ranges were -

avarlable. The range “trained students attended different schools from -~

tne non-range treineg students. "Based on information provided by the
TOépETTRrt of Public_Instruction, 1t wes assumed that the.Tocations of

‘ Lhese 1nitial seven ranges warE‘estebllsh.giggggjor 1gss at random

. 3Cross tne S$tate, and that there were no 1nhéren¢‘n*ase>_54ch as t

Towunity egonomzc Statys which would, affect ne,results -

—~— s

T e cqrtrﬂl ,cuﬁeqrs were cnosen fcon a group of 17 schoois across
tne s:ate; These schools were randomty selected from a list of the 648
schools which had a ninth grade or above 1n 1971 *Tne use of experi- °
rental ard control suBjects trained at the same time (and thus assumed-
t0 be dr1v1n§ at the same time)-helps to overcome biases which might
result from chdnges in basic Fecident patterns between different periods.
.For example, accjdent frequencies between time periods might change due
to increased traffic or better: roadways. Accident severities, as
v measured by njury, migh hange because of changes in vehicle crash-
worthiness over time. . .
N k] . b ’ 4
T For both the experimental (range) and cohtrol (non-range) groups,
class rolls were obtained by the six driver education caprdinators who
served as data collectors, and a 50 percent sample of each was chosen.
The coordinators determined whether the first or second student on the
class roil would be the first subject by flipping a coin, and tyen -
L~ 1nformé%1on was col]ected on every other name.

. >

For both groups, information collected 1neluded fu]l name, address.
birthdate, sex, racé, and 1.Q.. and/or grade point average. The name,

address, and birthdate allowed the matching of subjects with their .’
- _ - ‘ .
- ) 14 - £ 3
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subsequent driving records as tabulated ﬁy the N. C Departnent 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 period was further subdivided into
six-month intervals in order to 330v1de informazion on the ear]y driving
experiences where the greatest di ferances due to Lra1n1ng n1ght be
expected to snhow up.

“nus, for eacn subject tne fq)lowing variables were obtained for
eacn six-rontn per19d:

R .
“umber of total accidents Q;

“humber of injury accidents {i.e., involved an accident wnere ’
a2t least one OCCuDanL sustained some injury)

Nuﬂber of non-injury accidents o
Number' of at-fault accidents (deterrlned by a conviction
. appearng for.a violation on the same date)

Number of total violations (e.g., 5peed1ng, DUI, reckless
: driving) . . A
adaTTion, three:other vat1ables were calculated from the date of R
initial licensing for each subject -- (1) the subject's age at time
of licensing, (2) the elapsed number of days to first acc1dent, and
. £3) the elapsed number of days to first violation.

/ -

I . i




. IV. ANALYSIS AND RESULTS -

-

As 1ndicated in the Introduction section, the first basic hypothe-
s15 30 be tested 1nvolved whether or not range-trained driver educatior
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 tnose having fewer accidents and violations' Three major
analyses were conducted. The first involved comparisons of non-driving
related variables {e.g., sex, race, [.Q.) betweenxgnge and non-range
groups. The other two major analyses concerned comparisons of accident
and violation histories of the two groups. \ .

14

Analysis of Variables

Not Related to Driving

As indicated in Table 1 below, data were collected on 1644 stqgents
recelving range training and 1759 students receiving standard (non-
range) training. 0f these, 62.5 percent were subsequently Tinked with
driving records on %.C. files. .7

’

‘ It is noted that there are. differences in the proportion of records

linked 1n the various race-sex groups. Female proportions are lower
™ both races for both range and non-range subsets. Again, it is =
rdcalled that the original data were drawn from driver edscation class
S011s. These lower proportions of records- 1inked possibdy reflect both
tne lower proportions of females obtainingdriver licenses as noted in
other studies (Jones, 1978) and the changes in name$ due ‘to marriage
for' those feceiving licenses. - ‘

t o~ ~ ~ [ 4

As mentioned in the Methodology Bection, 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 econemic-status of.the community existed
between the two groups. To further‘'examine whether the two_samples
were indeed similar, uni-variable comparisons of the sex. race, and

" 1.9. variables between range. and non-renge groups were made. Table
"2 presents data on the proportidgns pf students in each group by race
“and sex. ) ..

.
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Table 2.,
* range and non-range groups by race and Sex.

whi}e
White
Non-whi te
Non-white

*Total

A

White
Hon-white

*Total

N

Frequency and proportion of total students in

Range NgnJRange
Male 642 ( 43.2%) 615 ( 35.0%)
Female 592 ( 39.8%) 582 ( 33.3%)
Male 150 ( 10.1%) 287 ( 16.4%)
‘F;male 102 ( 6.9%) 27T ( 15.8%)
1486 (100.05) 1755 (100.1%) . ;
Male  +792 ( 53.3%) . 902 ( 51.42) |
Female " 694 (46.7%) 853 ( 48.6%) ’

*Total 1486 (100.0%) 1755 (100.0%)

1236 ( 83.02) 1197 ( 68.2%)
252 ( 17.0%) 558 ( 31.8%)
1436 (100.0%) 1755 (100.0%)

t

*Becawse students with {ncomplete data {e.g , wstated
race) are Jdeleted jrom thes table, totals ate diffenent
§rom these of Table 1. .

\
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¢ As can be seen, data for the total (L1nked pluseun11nked) group of stu-
dents reflect race differences between range and non-range groups.

No major differences are observed 1n the proportions of males and
females. However, 1t appears tnat the range aroup has a higher propor-
tiop of wnites than the non-range group {1n both sex categoriées). These .
differences tould reflect race variations between schools 1n the two
groups and/or differences due to data reporting variations between the
sanples. Table 1 1indicates that while only 0.2 percent of the nog-

range group had unreported race, 9.6 percent of the range group had no
race c¢ata reported.

Of more  1mportance to subsequent analysis, are the data for the
range and pon-range subjects who were linked with their driving records.
Tabie 3 presents the race/sex breakdowns for these linked students.

.Table 3. Frequency and proportion of lipnked students in
range and non-range groups by race and sex. ) .

%
3 e x Range J Non-range
CET L ite T wate 852 (47.7°) 424 (39.57) "%
White Female 407 {( 39.6%) 366 (34.1%) )
Non-white  Male 86 ( 8.4%) 157 (14.67)° . //
Non-white  Female 44 ( 4.31) 126 (11:7%) ,
Total 1092 (100.0%) 1073 (99,9%),
o ]
- e
Again, there dre diffé}enc=< in the pr%port:cn of sudxects in the -

two samples who fall into each race/sex category. Because of this

' difference in Tables 2 and 3, and because past- research has shown sex,
ahd sometimes race, to be important predictors of accidents, all sub-
sequent compdrisons of range and non-range samples will control for
these two variables. .

p ~

Becduse of the finding of Conger,-et al.  (1966). 1.Q. information
was also collected whenever possible. Only 81.0 peircent of the ]inked
subjects appearing in Table 3 had usable I.Q.'information because of

. A} ‘
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. ° . ¢
restrictions on such information 1n some scheol units. There were
differences i1n the proportions of subjects with valid 1.Q. data between
the various groups, with proportions varying from 40.0 percent for the
non-white females given range training to 96.2 percent of the white ’
females 1n the non-range group. Overall,.the non-range sample.had a .
higher proportion of valid [.Q. information in°each'5ubcategory.

In order to gain further insight 1nto thé quegtion of differences
between samples, the overall mean [.Q.'s for the range and non-range
sa~ples were compared. The data indicated @ mean 1.Q. of 102.3 for
the range group and a mean 0f*89.0 for the non-range, @ small but sta-
tistically significant différence (p - .005, t-test). However, because
these differenges could be a result of the differential race/sex
bregkdown in the two sample%, individual mean [.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
X n X n
Wh1 te Male 101.93 _ 384 102.56 396
- White Female 105.40 314 103.84 352
Hon-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 1.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. .o

-

Analysis of Driving Records. -

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

o . 28
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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 1n this retrospective study, the only available measure of .
exposure is "time after licensing.' Thus, n order for the following
comparisons to be valid, the assumption is made that the range and non-
range groups accumu]ated 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 nave been encountered in previous
studies of the effectiveness of driver education due to differendes
in exposure for the groups compared. While some difference between
groups in thepresent study might well exist, the possibility of this
happen1ng is felt lessened by the training program and study design.
That is, all students in both groups have "vo]unteered” for the driver
education training. Volunteers and non-vb]unteers are not be1ng com-
pared. For the range group, all drlxer’educat1on students in a given
school class using the range were given range training. The special
training was not given.oniy to ‘those who voluntaered for it. There-
fore, theoretically, the control group is composed of subjects “volun-
teering” for driver education who are all given stamdard training.
In a JiKe 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 controi schools
betause of the presumed random location and the random choice of con-
trol schools. WUnder these conditions, it might also be assumed that
the samp]es of students, as groups, will accumulate s1m11ar exposure
units. - ] . -

“ N

The first series of analyses conducted involvefi comparisons of
the proportions of accident-involved drivers in the treated and cqntrol 4
groups. That is, the data for each sample were divided into two sub- o
sets -- drivers who had experienced one or more accidents in a given. .es
time period and those who had experienced no accidents-ifi .the given *
period. The time periods in question were (1) the first six.months |
after initial licensing and (2) the first two years after 11;ens1ng

. In both cases, the statistical analysis emp]oyed involved fitting
. linear models to the prop0rt1on 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-
sporates "conversion” of categorical data response frequencies (e.g.,
race, sex) into a series of functions which have calculable variance- |
covariance matrites under large sample theory. These functions (F) '
then* become dependent variables in the linear modgl format

. F = x8. - '
, 93 S
- f .
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- Thjs parallels the more familiar linear model format

¥ LY =x8 ‘

or

y=ut B1x] + 82x2 +

/

Tests on the above model and on relevant hypotheses concerning the
modeL\are then conducted using weighted regress1on analysis procedures

The seriés of-analyses 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
fault" accidents for the two-year period and the first six-month period. s
Since sex is known to be related to numbers or proport1on of bcc1dents,,
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 1.Q. variable
consisting of grouped I.Q. data (i.e., 1.Q. < 100 vs 1.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 eachr group which appear to be most effi-
cient (in terms of significant variables) and provide the best fit of
the data. ) . o
Models involving all acci--
dents in two-year pericd.

Th1s first series of models exam1nedwas designed to predict the
proportion of drivers involved in one or more acc1dents during the
first two years after licensing. .
% : LN

Moded s including I.Q;gvariables.

- , A_series of mode]s which included the driver training, race,
sex, and 1.Q. effects and vagious interactions was examined. As
noted ear11er, the 1.Q. déta‘were categorized into groups with
1.Q."'s < 100 and 1.Q.'s - 101. The final model indicating best
fit of the data 1nc1uded five non-mean effects, none of which 1s

considered a maif effect. .Anformation on the model is presented
////;///) in the following table. . .- "

2
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Table 5. Final model for proﬁortion of drivers involved in one
or more accidents in two years following licensing.

Variable Coefficient  d:f. x? p
Sex within range sample .1324 1 22.14 <, 001
Race within non-range .1026 1 11.30 <.001
sample .
Non-range, white males 2-.1340 1 14.68- <.001
and females, high _
1.Q. - ‘ .
Non-range, white males,. .4200 1 69.42 <000
Kiigh 1.Q. v
Non-range, ynon-whi te -.0880 17 *6.69  ..000
females, low I.Q. ) -
Error "+ S 10 6.61  .7615
4 [y N N

'
-

Id?%rpretation of this information is less simple than in other
.analyses. The data analyses indicate that the proportion of acci-
dent~involved males of both 1.Q. levels i significantly higher
than the comparable proportion of females in the range sampie. In
the non-range sample, the proportion of involved whites is -higher
than the proportion’of involved non-whites, a "mgin" race effect
within the non-range sample. In addition to this race effect, the
non-range datd also indicate significant interactive effects in )
that. the white male and female groups with high 1.Q.'s have lower
proportions of involved drivers than is expected from the race
effect. In like fashiony the non-white females with low 1.Q.'s.
also have a lower proportiop of accident involved drivers. ,As can-
be seen, these results are somewhat confusing, with I.Q. having
no significant main, effect but having ‘contrasting interactive
effects. , ] ; X

. i

Bécause these differenges could result from small sample sizes
in the non-white subsets, a series of further models was anatyzed
in which four levels of 1.Q. wete used for white subjects only.

The four Jevels under study are <90, 90-100, 100-110, » 110.

- " e )
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Models involving main effects for driver tra1n1ng, sex, 1.Q. and
al}ei;}eract1ons involving 1.Q. were examined. The best fitting .

model/involved only sex as & main effect: Neither the main effect
nor any interaction involving 1.Q. was a significant pred1ctor )
variable. d

Models without 1.Q. variables. ' , g C

- 7y .
Because 1.Q. did not prove to be a significant variable and

because of the loss of data due te non-reporting of 1.Q. in the
range sample, a series of analyses was run gn the proportion of
drivers involved in all agcidents over the %wo-wear period which, - .
included all data shown'in Table 3. Here, driver training, sex, _X¥ -
and race variables, and their interaction were included as the ~*
independsnt variables, After both full and reduced models were .
éxamined, the final model yielding ‘the "bést" fit of the data .
involved the main effects associated with race and sex and an ) T
interactive effect identifying the non-white male driver$ in the
ranige_ and non-range group. Tab]e 6 presents 1nﬁormation on the
model. : . , .

b ] y

I . i - — . -

Table 6. Final model for drivers involved in one or more ceon
accidents in two years following licensing. N .
A i
Variable . Coefficiemt = d.f. 2 P
s, . L . -. L. - . T
_Race - . .0372 " 1 1305 <.00f : X
N . » oy \ r ",' - , '
Sex . .0678 , T 56.89 <.001 A
. . T I
Non-white,” male | -.0622 1. 490, [.0267 e
rangg_vs non-range ... =, . ' . v A
Error 3 4 . 185 - . .763 S
- B N 14 , . ; . , .

‘ . - { . . ‘ .

It is noted that the fit of this model is quite good as is i ,
indicated by .the small x2 gnd large p-value for the error term. ST
(A small_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 ndn-white groups have a significantly lower pro-
portion of accident-involved drivers than the white groups. The

- /
PR ~ i
\ 20 . o . -
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seco Hqrttitant madn efﬁé'c't the sex effgct, inchaies"tha't the
proportion gf acciderit-ifvolved males is_sdgnificantly h‘igherl?an .
at

the proportion of females. The i active effect indicates .

the proportion df,_aceidenfmvolved non-white males in the range 4

group was s1gn1.1cant1y h1gher‘ thah the proportion n the non-range
- - sample. * . : s

\ - . . - e
Models involving at-fault ., -
accidents in two-year period. ~

JFhe second g,r,les of mode]s awsed to predict the preportwn . -
of dmvers,\a»ﬁfed’ one more.sore at-fault accidents. Again two

. €s were carfied gut-—=-the first involving %.Q.

evels) and the second ifiwoltving only dr}yer tf‘"mn %, T3 ce, sex,

and various interactions. ————— "

s g . -

.

Mode]s 1nc1ud1ng I. Q variables. - "\ ’ -

- After a series. of models pred1ct1ng the proportwn of dﬁvers
involved in at-fault accidents were examined, the fma] most effi-

— -~ Tignt model was as fo]]ows Y
: o -

. , .
;- . . -

Table 7. Einal model fer proportwn of drivers 1nvolved in
gt- fau]t acc1dents in two years fpllawing licensing.

~ t T a

’ ; , . o . -
- . ) - e A s N 2 ) . ‘ ~ .
C e Variable . , Coeffitient .(d..f. ,L E /’/,/

T e T Race 0213 . 7] <.001 N s
! S : ~.0343 3% o0
./

LT g —— " L0155 1 767 005

';"/,/_’-R’a_r:;;‘non-whitq maTes -.0650 . 1 C3 Loge S
: . % ’ & R —-
Errdp - ; . sl n. 3.70 - 49779

e ) e T

The model mcimatgs.a-»segmﬁcant raee effect, w1th the propor ion .
¢ of accident-involved white drivers higher than the propor “of S
non-white drivers; a significant sex effect, with the male, propor- IR

tion higher than the feémale; and a significant 1.4Q. effect wi ith- - -—
the propor£1on of accident-involved drivers with low l.G.*S" Bemg
tvers wi k.

s’ . ,.”' - , i l,

. oL 2"! ' ‘ . '
A ~ (B - .
B D . R .
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higher than the proportion with high I.Q.'s. In addition,—0
significant 1nteractive effect was observed wherWtion Lo )
of accident-involved non-white males in thelrawde group was highes- e

" than would be expected.from the race 3nd sex-effects—alone. The.

fact that the 1.Q. mai t was significant in this data set

t had nct been before indicates that all accidents and at--

f ait'acmdents are different criteria and that the small sample

sizes available on the [.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. . S

Models without [.Q. variables. Y - ‘ ‘ . ’

"After a series of sodels was ‘examined, the data indicated a

final model as shown below. . ) PR N
. . + . o :94// - v -1
_Table 8. Final ?%@L_f,obmﬁ()’;iion of drivers involved in, . %
at-fauTt accidents in two years following licensing.

-

Coefficient d.f.

-Variable 2 p
Sex. .S .03 1. 2927 <001 .-
——— - I3 " ’ -a ?
Range, non<white .0299 1 2.17 47
mate vs non- . ' o
~ white female : A . ~ -

Error L - © s 3.3 649 ‘

JUst as in the previous models, the sex variable is again highlx_'
significant, with the femaVes again better.. TFhe they margi- :
na]]y significant effect is race/sex- ction in the range _ .

0.4813. . S LBt B
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. Models -involving total accidents in < . e Ty

fzrst s;x'rnnths after licensing. l'::”’,,,/~r’

- Because of small sample sizes LnAtn§’H§z;,;hen classified by
1.Q., models for both the/pxepc’f1on of drivers involved in any acc1r
dent and in at-fault accidehts excluded this as an-independent. .-

variable, ~¥hus, ?full models examined ; G dariver training,

,,,,lraeef’Eex and their int OS5, As noted previously, the first
- S1x-Month —timeTEriod was chosen for analysis since previous research

_=435165, 1973) has indicated that tra1n1ng effects might be best
ref]ected by accidents early in.one's driving history, befdre
expor1ence becomes the dominant variable. .

Eor the data involving all accidents during this first six
_- toiths after ]1cens1ng, the final “best" model again included the
highly significant main effect due to sex and a marg1na11y signifi-

caht 1nteract10n within the non-white range subset.
€

hd v ‘ .
‘.

ilable 9. Final model for proport1on'of dr1vers involved in any
accident during the first six months after licensing.

/ v

-

Variable - Coefficient ' d.f. * - = p
0269 1 - 98.68 .00
mwhite © -.0338 i 2.78 . .095

te vs non- .
white female ) -

" Error = 5 3.28 + 658

’
¥

The similarity between this model and that 1nvo]v1ng two-year at-
fault agcidents is noted. Again, under the design matrix coding
used, these results indicate that the proportion of accident-
involved females is significantly lower than the proportioM® of males.
The significant interaction-effect is interpreted as indicating that
the difference between the proportions of accident-involved males
- and females in the non-white range group is even greater than is

explainediby sex alone.

4
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Models involving at-faylt accidents durin . !, //A\
the first. six months after licensing, . -
S » , .

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

Tinitial six monthsrof driving. The final model, p;esented below,
involved two interactions and,as usual, a highly significant sex .
effect. . v . A
\/./ - . N ~

Téble 10. Final model for proportion of drivers:
involved in at-fault agcidents during
the first six months following licensing.

3

R Variable ) Loefficient d.f. X2 p .
— ’ — i 1
.Sex T Q221 1 40.30  <.001 - .
* . b ,4'
Driver training .0090 | 17 10.74 .001
sex: : : .
S Range white males, -.0138 1 6.3 .02 |
vs white ‘8 :
. females T . B ’
Error Tt . ( 4 0.81 .938 i

These' resultd indioa%e that the proportion of acc¢idents involving
females was significantly lower than the proportion for males, that .
the differences betweeh sex wére greater for the range Subset ;han : -
the non-range subset, and that.the differences between white males .

’ and females receiving range training were larger than could be —_
explained by either of the first two effectf. ’ ‘

P

* Summary of analysés invotv- , . -
ing categorical models. '

Regression+models were examined in which categorical data on
.driver training, race, sex, [.Q. and various interactions were used. .
to predict both total actidents and at-fault-accidents over the two-
year périod following initial licensing and over the first six months

following Ticensing. I eagh case, the model that was presented

< oV , o
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prov1ded the best, data fit in which all independent var1ab]es were‘

T statistically s1gn1f1cant ! .

In examination of all of the "best" models,.the major 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 raterand dri- -
ver tra1n1ng Race and [.Q. were the only other main effects indi-
cated as significant in any of the modets, and the I. Q effett was
somewhat confus1ng

Of most importance to the goal.of this study was th@@4aCk of
significance shown for, the driver training variable. In none of the
over 50 models "analyzed, did the range-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 51gn1f1cadf
contrast between the range and non- rarige samp]es occurred in the
model pred1ct1ng the proportion of drivers involved ih any accident
during the two years subsequent to ]1cen51ng Here, the non-white
male subset indicated a h1gher proportion in the range sample’than 4n
the non-range, a.finding in the opposite direction from what m1ght
be hoped for by range advocatesg v ~

‘ The analyses conducted thus far indicated that the range. trained -
students in the sample are no different. from the students receiving
standard training in terms of proportion of subjects involved in acci;
dents. Further ana]yses w11] examine both mean numbers of accidents

and "violations and costs of the programs. p
’ ’ ?
/ . -

Mean numbers of acc1dents y g . .
and vialations for subsets. . .

«

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

-might be- hypothesized that while the proport1on of involved drivers in
* two gropus might not be significantly different, one group might include
flore persons with multiple accidents or violdtions than the other, an
. occurrence which would not be reflected in the initial*regression
- analyses. In order to further examine this quest1on, the mean number
of accidents and violations per 100 driveis 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 v T

> .
d %

Q
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assumpt1on that the number of accidents (or v1o]at1ons) a person has
is variable with a Poisson distributionr The stgn1f1cance
level will be indicated in parenthesés as follows®

-

v

(F < 05) denotes. that the probability- that the d1fferences ‘
between means being tested are within the range of random errot. in
sampling is Tess than .05; -

(n.s.) denotes that the difference in the \means cﬁh be exp]a1ned
in terms of random sampling f]uciuat1ons and therefore are not signi-
ficant. ; . s

N “ . A
Mean number of fotal accidefits/100 dri-
vers in two years following licensing.

Just as in the previouy analyses copcerning accident-involved

‘drivers, the present data were first categorized into cells by dr1- ‘

,ver training,.race, sex, and I. Q. (see Table 11) ? \
The ana?ysis of thfs data indicated significant differences in
means at the p < .05 level in three subsets. For the white females

«with Q. gf 101-110, the range sample accumulated a greater average

number of violatigng than the non-range sample. In similar fashion,’

for the non-white males in both of the lower 1.Q. groups, the ‘mean
for the range group was Significantly larger. £ontraéting this

trend were the means of the,white males with Jow 1.Q.%s (-'90) and

the,w?#te females with 1.Q.'s of 90-100. In thesg two groups, the
‘analysis showed différences which were‘ﬁarg1na11y significant
(p < .10, p ~ .20 respectively) with the range group 9av1ng a 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 traiming, sex, race, and age at

* day of Ticensing. The information calculated is shown in Table 12.
The tests indicated one highly significant difference in means and
three differences which are only marginalty sighificant. The mean
for ]16-year-old non-white males who received range training was
isignificantly higher,than the mean for the non-range ¢bntrol group-
(p <.01). 'In like fashion, the 17-year-old white females receiv-

ing-range training had & higher mean nymber. of-accidents than their.

-
‘

non-range counterparts.(p < .10). " On the-other hand, the two differ-

,ences4which proved to be only marg1na11y s1gn1f1cant {(p < .20) were“'

‘in the oppos1te direction, '‘with both the 17-year-old white males .
and the 18-year-o0ld non-white femalgs hav1ng 1ower averages id the,
range groups. .

!
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Because the sample sizes in many of these cells were small,
the data were summed over age into race/sex categor1es anq s1m11ar
tests were conducted.

. .

Table 13. Mean accidents/100 drivers in the two years following
ticensing gategorized by. training, race, and sex.

4

7

< " < - Range . _Non-range
W . . Accidents/ Acci&ents/
h ' ' 0 100 drivers n 100 drivers p :
White males 491 38.90 424 41.98 ;s
White females 408 21.08 366 21.86  n.s.
Non-white males 86 - 41.86 157 2038 <0l

Non-whi te females . 44 . 6.82 126 11.11 n.s. N

’

The data indicated essent1a1]y identical meaf gumbers of acc1dents

in three of the four groups. In the, final group, the non-white

males receiving range training (we1ghted heavily by the 16-year-olds -
in the previous table) had a s1gn1f1cant]y higher mean than the1r
non-range counterparts., ’

Mean number of at-fault accidants/]OO .
drivers during the first two years.

-
¥

As was noted in the earlier regression analyses concerning the
proportion of accident-involved drivers, there are differences
between a1l accidents and at-fault accidents as a driving skills -,
measurement criteria. In order to parallel thgse ear11er,ana1yses,
the mean number of at-fault accidents for the two year period was
examined. . ' .

In1t1a]1y, the data were categorized into subgroups by train-
ingy race, sex, and four 1.Q. levels.. Three marginally significant ° R
differences were noted.at 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 1.Q.'s between




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

Because of the small sampie sizes, the at-fault data were
combined into race/sex categories for €aCh sample @5, Showr below.

]

Table 14. Mean mumber of at-fault accidents/100
drivers in two years following licensing -
categorized by training, race, and ‘sex. .

v -

X Range Non-range
. e At-fault At-faul .
Accidents/ Accidents/

n .100 drivers n 100 drivers: p

White males “ 491 14.9 424 12.0 n.s.

White. females . 408 5.9° 366 6.3 n:s. -
Non-white males -~ 86 16.3 157 12.8 ‘n.s. .
Non-white females 44 2.3 126‘: 3.2 n.s. ’

None of the differences is s1gn1f1cant The marginally significant
differences indicated in the previous table disappear when the I. Q.

and missing [.Q. data are combined. , .,
. Mean numbet of total accidents/ = : .
. 100 drivers for the first=six . ’
months following licensing. . A __;:l____, )

Jhgt 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 and the reduced.samples of
subjects on whom I.Q. data were available.

1)

# y .

> 36
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The first six months' data 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 fom the range trained non-white 17- -year-
old females (n = 10) was 1ower than that of the contrel 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 counterparts (n = 18). -

Because the frequencies were small, the data were dgain combined

. into Yace/sex categories as shown below.

) .
T « Table 15. Mean accidents/100 drivers in the first . . °
: ", six months following licensing categor1zed
by training, race, and sex.

«

»
]

.» Range + " Non-range
: “Accidents/ - Accidents/’ -
’ n 100 drivers n 100 drivers P
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,gl
Non-white females 44 2.27 126 . 4.76 n.s.
. 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. : » .

Just as for the two- -year data, the at-fault accidents which
occurred during*the first 6ix months.following licensing weré
categor1zed by training, race, sex, and [.Q: and were examined.

f means indicated no differences s1gn1f1caﬂf at the
L + p < .05 level. Marginally significant differences were found in
three subsets. The range-trained white males having 1.Q.'s between
90 and 100 and greater than 110 had been involved in more at-fault
" accidents than their non-range counterparts (p <.10and p <20,

. 37
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respectively). UConversely, the white.females with.l. Q.'s between
90 and 100 who received range tralnlng had fewer at- fau]t accidents .

than the non-range sample {p < .10),

When the 1.Q. data were left out and the data were categorized by
traiping, .race, and sex, none of the differences was significant.
Again, the number of at- fault accidents during the first six months

i§ low in all cells. ) . . . . - ~
. Mean number of days to f1rst accident.
Jne final maJor ana]ys?s of the accident data involved compar1- !
. sonsgof the average number of days between 11cens1ng 3pd the first
- accident for ~subjects in the range”aRE NON=rAnGE™ gFoups. 4§t might

be hypothes1zed that the enhanced range-training would delay the
occurrence of an accident. Because the accident data collected <Con--
cern d;on1y the first two years following licensing, there is no way
of deVermining the total number of days to the first accident for
all glbjects since many were not involved in an accident in their
first gwo years of d?iving. Thus, ‘the data analyzed concerned only
those subjects involved-in accidents. As was indicated by the
earlier regression analyses, there was no significant-difference .
etween the proportion of accident-involved (or accidedt-free) sub- .k
jects 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. .

N .

~
.

1 [S * ~
Table -16. Proportion of accident-free subjects -
* characterized by training, race, ang’sex.

.

' k\ Range Non-range ‘
] ~ :
o " White malé* ° 55.6 $5.7 o °
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 avek: days are not sigﬁificantly,differ t in three of the four
groups although thé pon-rande sample had 1argér means in three cases.
- However, fin the remajning case, the white female subset, the gFoup
receiving the range training had a larger médn, (i.e., a'longer period
of time) than their oh-range controls. . C .
Mean number of violdtions/100 drivers
1 two years folﬂox]ng licensing.

)
Although accident rates provide perhaps the best measure of
driving ability, another variable which can also-be used as a méa-
- sure of "good," or at least lawful, driving is violations. 'For
" .this reason, tig~driving histories of the range and non-range
samples ‘were also seanched for data on violations. It iss.noted that
a violation is not entered on-a driving record unless a driver is
convicted of _the unlawful offense. - . .

fo examine this variable, analyses parallelling the ones in
; the previous sections®were cdpducted. Mean numbers of violations/
\ 100 drivers for the various thaining, race, sex, 1.Q., and age cate-
goq?es were compaved. Significant gifferences in means at the
p €.05 level are found in the white male, I.Q. = 90-100, subset and -
the white female, 1.Q. = 101-110 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 and.

e

110 and the subset of non-white males with I1.Q. between 90 and 100,
the range sample accumulated more violations on the avgrage.. The
data were also categorized by race, sex, apd age at initial licens-
ing, and mean numbers of violations were compared for, the range and
control groups. The;gﬁdata aré shown in Table i19.

: < . - '

As in other ;analyses, obvious differences are noted in compar-
ing the means of males to.those of females in botthace and training
groups. The higher average number of v¥olations for males probably

r( reflects moresexposure and perhaps more unlawal‘QEiving. Compari-
son< between training groups {ndicated only three Totabl€¢ differences,
and all three are only marginglly significant. The 16-year-old.
white males who redei rapge training had a higher number of vio-
lations than their non-range counterparts (p < .10). On the other
hand, the 16-year-dld non-white females‘;fgigéipg range training

aétumqlated less violations than the ﬁon~r_‘ sample (p <'.10). o
. The only other subset showing a not ifferance was the 16-year-
1 old non{white male, where the ranﬁégb}ng had more violations tham

the non-range (p <'.20),. but'this could have partially resulted

from this group's over-repreSentation in accidents noted earlier.
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". ” . ';" ——
P " Again, theée data were summed over age to increase sample size
(see Table 20). , - . K
k ’ -~ . - ' ) . l’
... 12ble-23.  MEar violations/100 drivers for two years
- . " following licensing for subjects cate- ’
gorized by training, race, and sex.
Range . Non-range ‘e
+ ., Violations/ Violations/
n——389-drivers— T 100 drivers P
White male ' - 49] 75.56 424 67.69 <. 20
White female 408  20.3¢ 366  19.13  n.s. .
Non-white male 86 §5.81 157 48.4] n.s.
Non-white female  44° 9.09 , 126 12.09 n.s.
4 Here, the only even marginally significant difference noted is in
the whifte male group. The range-trained sample received a higher Y
number of ‘violations than the non-range counterpart {p < .20).
-—"'/ ) N

Mean number of violations/100 drivers
", 7 for first six months following licensing.’

" In"order to examine the short term initial effects of the range
training on driving as sindicated by violations, the violation data-
from the first six months of.the subjects’ driving history were
anaiyzgdf Again, the initial categorization,was by training, race, . , ~
sex, and 1.Q. (see Table 21). .
The data indicate that white males in the lowest 1.Q. group N
{ <90) had 33.7 violations per hundred drivers in the range .group
-and only 19.4 in the non-range (p < .1)}. MNonr-white males in a mid-
1.Q. group (90-100) also had more Violations in the  range group, a
difference marginally significant at the p < .20 level. Conversely,
white femalJes in the high 1.Q. group had fewer violations in the
rapge group (p <.05). All other differences were non-significant.
- Again, the small sample sizes in some cells must be roted.

- . .
.
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When these data were categor1zed by only tra1n1ng, race, and
sex (i.e., without I1.Q. levels), only one différence' remained signi-
ficant at the p < .10 level {%ee Teb]e 22). i .

%

TaBle 22. Mean violations/100 drivers in the first
six menths after licensing fqr subjects

categorized by traihing, race, and sex., v
. ) VAR
. ' Range Non-range " -
" Violations/ ' VioTations/

n 100 drivers n 190 drivers p

- .

White males _ = 491 22.00 428 16.51 <10 -

White females 408 3.92 366, %.65 Ce msay

"Non-white males 8. 16.28 157 °12.10  n.s.

« Nonawhite females a4 2.27 126 3.18 n.s.
o . ..

The white males receiving range training accumu]ated more v1o]at1ons

during this time period than did their counterparts rece1v1ng the

s&andard trdining. None of. the other differences is even marginally
. 51gn1f1cant. ' : ’ -

Mean number of days - , : .
to first violation.

For each subject convicted of a traff1c offense duting- the
first two years subsequent to licensing, the number of days to the
first such offense was calculated. As was-noted on page 30 in the
discussiop of "days te first accident," analysis of these data
might reveal subtle differences between samples under the hypothesis
that enhanced training would affect driving behavior for a longer -

~ periad of time than a standard training course. Again, this
analysis only invplved drivers who experienced a v1o]at1oq during
the two years examined. Violation-free-subjects,are déleted. .
Just as 1n1éhe similar analysis for days to.first accident, the
wh1te female subset receiving range training experignced a Tonger
time ‘period before” violations than the non-range: sample (p < .05).
Wikite gbvious differenles exist, between males”and females within

4 . g
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races, no other s1gn1f1cant Hifferences exist between the range and
non-range samp]es L ’

° 3 { ’ N @
Agajy51s of accident severity. .;?

— <
-

The final comparison oﬁ driving record data of the range and -
non-range sample inyolved acc#denf severity, Seve?1ty is to be
measured by the proport1on.of injury and non-injury accidents in
the total number of acc1dents*accumulated by each sample. Tables
24 and 25 present the totdl pumber of accidents, the number &f
injary prodycipg acc1dents, and the percentage of the total acci-
dents which aré injury aCC1dents for both the six-month and the
entire two-year periods. ;- .

T (For analysis purposes, the number of injury and non- 1nJury
accidents within each race/sex group for the range sample were com-
pared to the correspond1ng frequenc1es in the non-range sample using
a x* statistie. This is equivalent to comparison of proporti6ns of
.injury accidentg within each group.) The analyses of .these data
indicated two marginally significant differences. In the white
male subset, the range sample exper1enced a lower proportion of
injury accidents than the non- range sample during the first 51x-
month period (p - .10). Ih addition, when all race and sex groups
are combined in‘the -1ine Yabeled “total," the same type of differ-
ence exists (p <.10). Thesa.findings disappear in the two, year
data where analyses revealed no significant d1fferences :

..

Summary of results.of ana]yses cnncern1ng means . . -

1

Thus,‘1n the second’hanr Ser1es\of ana1yses, mean number of
accidents and violations per "driver and mean numbe _daysto first
accident and first violation,were calculated-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.].
subsets. Four ‘differences between accident means were noted as sig-
nifigant at the.p < .05 level. ¢ A1]1 four caseso1nvolved white and
non-white males of various I.Q. .and age subsets and, in each case, the
range-trained sample had a h1gher‘average number of tota} accidents
over the two-year period. Many marg1na11y significant df¥ferences
were‘noted both in total accidents and at- fapl{ accidents for the
two time peﬁ\ods These d1fferen¢es were almost equally split between
cases in which the range group accumulated more accidents than the
non-range group and cases in wh1c@ the rangebtra1ned group experienced
fewer accidents than the non- rang@ samp]e when larger subsets were
tompared (i.e., when age and I.Q. 'data were npt involved) the differ-
ences disappeared in all cases except the noh white male finding
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cited above. Nh11e the Hbsets involving range- tra1ned non-white
males seemed to be characterized by higher accident means, those
involving the range-trained white fema]es appear ,to be characterazed
by lower mans than their non-range” control groups

Very little differenée existed in the analysis of aCC1dent
severity. The only marginally significant difference found indicated
that, given that the subjects were involved in accidents during the
first si1x months following.licensing, the range-trained groups were
involved in s]ight]y less severe gnes. -

Analysis of violatign accumulations also indicated a somewhat
contrasting results. Aga1n, 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 1.Q. groups accumulated more violations,
over two-years, the range-trained white females in.the h1gher I.Q.
subset accumu]ateq,51gn1f1cant1y 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-trained sample was
characterized more often by the higher mean number of yiolations.

Just as for the previously discussed reéression analysis results,
these findings.are far from being clear-cut as to whether a real
differente exists between range and non-range students. The lack of
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.

Ana]ysis of Cost-Effectiveness of
the Range and Standard Programs

As was indicated in/the Introduction Sections.two basic hypotheses
rwere to-be examined.. The first involved whether the students receiving
e enhanced driver education-training on the ranges were subsequently
“better” drivers than a contro} group of students receiving- “the stan-
dard training. The ,second hypothesis involved whether or not the
range programs resu]ted in a higher output of. tra1ned 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 1ittle difference
between the driving histories of the range and non-range samples. Thus,

1t might be argued that since the vange 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 will 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. Our~goal is the production of a "better" trained driver.
The previous analyses allow us to tentatively cdnclude that both the
range and stdndard 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. .

An“attempt 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 tounty as a range.program, and (3) a randomly selected.
group of eight non-range schools from‘across the state. Data were
successfully collected on the third group., However, problems #erg
encountered with the first two groupS'becéuse of the nature of available
information. In all cases, the.cost data used were extracted from files
held dt the N.C. JDepartment of Public Instruction, and the vehicle-
related and teacher-felated 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 inta "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 school term *
received the standard "30 and 6" program. As will be noted later, a
-similar problem existed with vehicle costs. 7 . . )

For these reasons, usable data for range programs could only be -~
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 bé 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 bhgun
operation in 1973. Thus, the cost-effectiveness analysis is not as
closely lTinked to the earlier accident-related analyses as would be
desired.

o)
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In an attempt to make the range and non- ranée costs data somewhat
more comparable, a third set of data was collected. This set included
cost data for the threé range progtams prior to the constructidn of the
rartge {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- -
grasis 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 dat@ op & group of eight non- range schools randomly selected
from across the state.

. As indicated above, the basic cqrrected datd can be divided into
; three subsets -- (1) teacﬁbr cost,’ (2) vehicle codt, and (3) site cost--
with component parts as follows: : , .
1, Teacher Costs
‘ Salaries of full-time dr1ver éahcatlon teachers
Salaries _ef partstime (summer) instructors
Salaries of rangé coordinators . |

2. Vehicle Costs ’
. . Operational costs 1nc1ud1ng fuel, 1nsurance, and
: maintenance’ ! '
‘Auxiliary equ1pment'costs (warning signs, dual
" braking systems, etc.)
3. Site Costs N ,
Range construction and maintenance costs .
. Equ1pment costs
"Simulators” . 3
t "Drivocdtors" ‘
- Traffic cones, signs, markings, communica- .
' tions equ1p6ent, etc.

P 4. "Number of Students Trained , . -
. wh1]e the listing of such data items is relat1ve]y simple, as was noted

in the previous discussion, the collection of accurate data was very
. difficult to obtain. Preblems in teacher cost data were discussed.

Problems in vehicle costs were also found. For example, .in most
instances, vehicle operational "expenses were kept only on a county- -wide
basis, and no data‘*existed on the costs for vehicies at a particular
school. ThJs caused greatest difficulty where a range program invoiv-
ing 10- 12 cars and one or more non- range programs involving one or two
cars both existed in the same county and led to the deletioh of some
schools from the original sample! In order to extract the required .
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data for the schools in the sample, the following procedures and related

assumpt1ons were used . . -
r

1, For non-range schools located *n counties having only .
non-range programs, the share of the tothl county-wide
vehicle costs attributed to the scheol in question was
determined by a ratio of the number of driver education
. Students in the sample schdol to the total number of NN
driver education students "ih the county. The implied
assumption here is that each student in the county drives
approximate]y the same number of miles.
2. Foo range schools in counties teaching only range pro- -
. grams, the total.county vehicle costs were assumed to
-~ be range: re]ated e

given county (i.e., group (2)), ,the total county|vehicle

3. For non-range schoois which faught all students En a
costslrere assumed to be non-range program related.

4, The range and non-range schools logféed in the s
county, the county-wide vehicle costs were prorated on .,
a total program mileage basis. . That is, estimatel of
the number of milesgdriven per student in the range-prox -
gram and in the non-rantge program e obtained from the
teachers at the schools. The estimate of total mileage
driven for a1§erange schools was obtained by multiplying
the f1gure estimated for the range program in the kample
by the tota] number of range students taught in th -
county.” - The total miles traveled in the non-rangejpro-
gram was calculated in a similar fashion. The tot
funds were then pforated on a basis proportjenal t
these mileages. The costs for, the range scA®®ls in| the
sample were derived by multiplying the total range ost .
n the county by
no. of students in the sample’ program ’
no. 'of students in all range programs

'

The site costs were usually aSSOC1ated on]y with the range programs
since the standard "30 and 6" programs use existing public roadways.
Ih order to estimate annual costs for the range and related’ equipment
(' S1mu1ators," etc.), all construction and "initial"- equ1pmenagcosts
(e.g., simulator costs) were first brought back to the same bake year.,
through use of présent worth methodology. The total range and equip- '
ment costs were then amortized over a 20 year period to‘provide an .
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estimated annual site cost. In allseconpmic 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 marg1na1 borrowing
rate for pub]lc agencies making investments, as discussed in a recent
paper concerning roadway safety improvements (Coyncil and Hunter, 1975).
(To further insure that ‘the discount rate chosen was not the contralling
factor in the subsequent results, the cdlculations were repeated using
a five percent rate.)

. Finally, total teacher costs were calculated as the sum of driver
’ ; educatidn teacher costs for a giyen school .or county in.a given year,
x 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 responsiblg for more than one range, the coordinator costs - .
were 'assigned to a given range on a proportional basis. That is, if =3}
a given coordinator was responsible for three range sites.and programs v
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
, sptit among all ranges ynder his control. . ol . '
Thus, for each school or raﬁbe program, annual améuqﬁs for teacher
.costs, vehicle costs and site costs were calculated. Each of the
three components of cost was then divided by the number of students
trained to get a cost per student, and. thgse three components were ™
summed to give a total cost per student. “The resuiting costs/student
for each year using a 10 percent discount rate are 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 resultéd in five estimates oT 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
averade cost/student. These Z[erages are 3hown in Table 27. °

The reculting figures indicate that the average cost/student is
somewhat higher for the range programs than' for. the non-range programs :
in thc sample. For the randomly selected nonrrange'schools, 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 stupents) is $40.10. For

? the non-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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student for %he three range programs {Group 1) is even mor& Varie
_&;_,,_—-rangjng-from $42.44 to $81.00, with an average of $61.98, some $20/

- - student higher thdn the nofi-range estimates. It is also noted that in
all threeqcases, the group 2 schopls indicate lower average costs when
they are non-range schools. ~— .

——

The corresponding calculations using a five percent discount rate
indicated an overall average-¢r tfie randomly selected non-range sehools
.of $47.18, and an average for the non-range schools which later betame
range programs of $39.36. The recalculated average cost for the range

programs was $71.89, again indicating a cost/student differentiat-o
ovér $20.00. . _o-— "7 ’
. —u A ’ 2
So- * It aéé%grs tHat, with the—exTeption of the range programsy” there
.. . were increases in-eosts which were not paralled by increases in the
nu=ber—0T students train The individual cost components in Table 26
for groups 1 and 2 indic that these increases in total cost/student
, arg the result of increa 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 rande program cannot be drawn. However, there aré
no indications that the cost/student s lower fgr the Yange programs
monitored. o ' .
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- . Ta'b‘ie 26. Cost/'student for the three data subse ined
' . . " ) - ’ \\\\
/‘r
- , S1968 1969 1970 1971- 1972 - 1973 - 1972
7 Group 1 . . .t )
.~ (Range programs)
’ No.1 Teacher cost 7505 72.83  56.53  82.87 71.75 °
Vehicle cost 427 13.52 6 77 _— Y —
Site cost 23.43 25.77 27.75  21.75 28.91
- ! Total ’ «+192.85 112.12 91.05 —_ J—
Ro.2 Teacher cost ’ . 56.15
Vehicle cost 3.49 4.32
- Site cost . +17.35 ‘lzééé
Tota - . 76.79 56 97
No.3 Teacher cost 64.36 | 103.52
- Vehicle cost 10.66 15.83
) Site cost , ©19.61  20.24
Tota! ! , 98.63 139.59
e - °*
-~ . . ’ L] '
- Gréup 2
- {Group 1 programs in .
prior non=range years)
. No.1 Teacher cost  39.26  38.83
. Vehiclé cost’ . 2.84 4.8 . -—- \
- - —
| bwo R \
No.2 Teacher“cost 36.00 36.00 '-36.00 36.09 32.00 7.
| Vehicle cost 4.38 5.31 - 4.05 3.19 3.78
N - Total - 40.33  41.31  40.05 , 39.19  35.78 -
Ho.3 Teachér cost  35.62 e
Yehicle cost ‘' 2.27 ¢ ° . .

Total -

37.89 -




-

Group 3

*

{Randonly selecied

non-rangé programs)

Teacher
Yehacle

Total

%0.1

R0.2 Teacher

Yehic ie
Total

No.3 Teacher

“Yehigle
Total
No.4 Teacher
Vehicle
Total
No.5 Teacher
YehicTe
Total
No.6 Teacher
Vehicle
Total
No.7 - Teacher
Yehicle
Total
ﬁe.s. Teacher
" Yehicle
Total

cost

cost

cost
cost

costs
cost

cost
cost

cost
cost

cost °

cost

cost
cost

cost
cost

-

2t
L

¢ -
Table 26 (continued) ,
47,92 36.94  42.45 76.01-  70.90
3.3  3.25 3.75  4.37  4.65  4.3)
51.28 . 40.19  46.20 . 8066 - 75.70
44.97  51.04  56.29  _,  58.31  63.41
3,33 4.8 461  4.93 ,3.99 5.0
48.30  55.38 60.90 — 62.30* 68.47-"
45.87 ¢ -46.82 © 46.08 48.62 -66.86  68.33
4.10  3.58 426 "3.62  3.92. 684
49.97  50.40 50.32  52.24 " 70.78  75.22 -
46.88  41.63 - 76.33  54.52  66.72
3.9 4.27  .3.53  1.61  4:02  6.49
50.80  45.90 .. 77.94  58.54 '73.21
48.20 4738 40.63  36.32  33.65. 47.3]
1.86  1.75 .68 2.33  3.88  6.36
29.76  49.23  42.31  38.65 37.53  53.67
, ~ " . Iy
‘4382 49.65 49.56‘. 77.03  56.72  72.02
4.8 .4.78 3.8 4.7 4.58 6.6 ¢
43.46, . 54.43  52.95 81.74  61.30 78762
42.40  11.11 23.33  33.95 -15.79" “33.28
4.29 . 5.23 4.22  4.20 . 4.66 .6.58
26.69  16.34 - 27.55 38,15, 20.45  39.86
40.00 65.33  76.92 71.72  85.86  73.25
4.29  5.23 4,22  4.20  4.66 ' 6.58
44.29  70.56  81.14 .75.92. 90.56  79.83
- :
57 E
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Table 27. Average cost/student” for the thiee data subset‘sg in .O )
".1968 dollars (assuming a 10% annual interest rate).

Group 1 Group 2 : Group 3

* . 81.00 41.39 41.47
R 42.44 32.98 - . 42.64
, 6250 - 37.88 41.16 . _
5 // - : -' 43-00 t
Average = 61.98 Average = 37,42 32.95 ¢
’ : ¢ 44.5] , .
z ’ . ) ) *22.98 i -
. ’ v 52.1

& " . *
.
. / . - . ’
Y - Average = 40.10 _~
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Y. SUMMARY AND CONCLUSIONS Y

- »

}o 1973, the North Carolina Department of Public Instruction and
- the Un1ver$1ty of North Carolina Highway Safety Research Center initiated
a joipt project dimed at evaluating and upgrading the range-related dri-
ver education program 'in the state. Part of this overall project was
an evaluation“of the performance of students réceiving the training.
This report specifically deals with a comparative ana1/S1s of the driv-
ing records ‘of stidents involved in initial range training and a cdntrol -
group p. students involved in' the more standard non-range training. An
attempt'was made to determine whether or not differences between.the two
txpes of training are reflected in the accident and v10]at1on histories
of e two. groups . ,
; The &ethodo]ogy enployed inc1dded sampling’-the c]ass rolls of the s
sevea orag1na1 range programs and of seventeen randomly chosen hon-
radge schools for the same schooi year, 1inking names with subsequed
-driving Kistory as recorded by the 'N,C. Department of Motor Vehicles,
aﬁd comparatively examining the resulting data by various accident and *
wiolation ¢lasses (e.g., total vs at-fault) and time periods (i.e., 2
: 1x “months and two years subsequent to licensing). The analyses con-
ducted involved fitting genera] linear models to the proport1on of
involyed drivers (the CATLIN computer paCkage), and comparing the mean
numbérs of accidents and violations for vartous race/sex/I.Q. subgrpups.
In add1t1on, an attempt at cost-effectivenéss analysis was made to .

/ examine hypothes»zed Tower cost/student due to. higher output.

As indicatedfn the.previous section$, the results are not congis-
tent with what range program advocates might wish. The categorical
analyses indicate no significant differences between the range group
and she control group based on accident histories in any of the 50+
models analyzed. The only significant differente noted was that in-the
non-whi'te male subset, a higher proportion of range-trained students
were involved in accidents, a f1ndzng in the oppos1te direction from
what might be hoped”for. The various analyses 1nvo]v1ng the mean
numbers -of*™accidents and violations per studen& for given time periods
also indicated the same, trends. In the féw cases where significant
differences existed, the range«trained subset of students exhibited -
higher means than, their control group counterparts. As.noted on i
page marglnal]y 51gn1f1cant differences 1nh accidents were also
equally split between cases where the range studenats WEne “be\ter” and -
cases where they were "worse. D1fferences in the mean numbers '
violations were also very small, and any "trend" was toward the-ra e .
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group accumulating higher numbers of violations. As noted earlier,

the lack of many h1gh1y significant results and the 1ack of clear trends
«in findings.again indicates.that there appears to be ho.major difference
in the driving behavior of the students underqorng range tra1n1ng as
opposed to non-range training when such behaviors are measured in. terms
of aCC1dents and v1o]at1ors ) . ,

Thus; these findings all seem to indicate the Tack of measurable =

. change -in the driving behavior of inexperienced drivers which could be .
attributed to the rgnge programs 'under. study. ‘However, before inferences N
are drawn to the entire N.C. program, the authors feel that there must .
he'some digcussion on three‘possible Timitations of the data wsed.

»
.

First, it is noted that because of the need for accumulation of
accident and violation h1stor1es. it was necessary to use 1970- 71 stu-
dents froin the earliest range programs, and thus the data studiéd are ‘e
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 Yesulting 1n some measurabie effect. This hypothesis

will be further tested in_a ‘subsequent analysis of driver license test
performance}of moré recent range and non-range students.

Second, and perhaps most important, is the question of whether or
not the implied, assumption of "all other tb1ngs being equal" held, and .
therefore whethér or not the lack of difference was a frue- veflection
of the range- program benefits or was a reflection of other factors:

TRE Tost ‘obvious. factor which could have clouded the results would be
differential amounts of driving exposure between the éxperimental and
control groups. As was noted imr,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 vWould affect the results. 0bv10us1y, differences in econo-
mic status m1gzéﬁwe11 affect vehicle ownersh1p, and ultimately the

mileage driven~by young drivers. Rrevibuys studies (wa11er, 1970) have
A indicated that the more affluent, white, young driver is more likely -

\\\ to accumu1ate accideénts and violations than the ‘population at large,
probab1y because of<exposure differences and possibly because of atti-
tudinal djfferences. Differences in the urban/rural characteristics .
of range and ‘nonzrange schools may also have affected the type of expo-
sure experienced, angther 1mportant factor in accidemt accumulation. '
The gquestion that remains then is whether or not such biasing differ-

- ences could have exﬁsteé~1n “the. present data. As might be expected,
there were no data ava lable on any measure of socioeconomic level of
the individual studénts orgchool, making a direct answer impossible.

v However, there are Ants in the present data that such differences may
\ o , '
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‘have existed between the rangeiand non-range “locations. Specifically,

as noted in the discussibon of +data presented in Table 2, race d1fferences
are noted between the range agdd non-range samples. As indicated, these
d1fferences could reflect tpug race variations between the schools in

the twe groups énd/or d1fferégfes due to data orting variations.
Further indicatdon of possibl# variations bet communities or schools
" .is noted in the discussion ofg?alid [.Q. data Tier! The fact that

the non-range sampie exhibite® a higher proportion of valid [.Q. infor-
mation in each race/sex subcaf] ory may reflect variations in sensiti-
v1ty 'to releasing such 1nform n which could n turn reflectcconmunity
and school differences. Somewhat counter to this argument, is the lack’
of°range/non-range d1screpancy Tn the average reported [.Q.'s for the
race/sex subcategories (see Tahle 4). Again, if these differences do
exist, then the range students ¢1ght have been expected to accumulate .
more accidents. If this were thE case, then any true program-related >-

di fference would have been eroded'by exposure difference. Again, suc
a difference can only be hypothesized. .

¢
s, ,A

Finally, there is the quest1on\of whether or not accidents and vio- |
lations are appropriate measure varrab%es for driver education programs. ~ . .
That is, can we rea11st1ca11y expect aQy tnalmzng program invedving
only a relatively limited amount of acthl driving exper1€gce and some »~
Timited number of hours of classroom tra1n1ng toafiéct the many skill
and attitudinal factors which interact in an' accident sequence? Some
highway safety and .training experts have indicated that such an expec-
tat1on-nmy never be realized. In a discussion of whether or not driv-
ing histories provide ,a realistic tool for measur1ng driving education
success, Waller (]973) notes: .

I"do not know:of any other high school coyrse’that is
evaluated .on the same terms as driver education. The English

. teacher is not evaluated on the basis of the correspondence

his students write, in later life. The math teacher is not

evaluated bn the bas1s of how well his students balance their’

check books. The home economics teacher 1s not evaluated on =~ _
" the basis of how well the students select or prepare meals.
Yet the drivereducation teachér is held responsible for the
subsequent driver records accumulated by his students. One "
might wonder whether the criteria applied to driver education
© are realistit. Should the driver education teacher be res- -
#* ,ponsible ofily -for whether the student can drive safely or ‘
whether he actually Jdoes drive safely? THis subsequent
performance is the resu]t 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 dn}ver edu;
cation'teacher (see Carlson and Klein, ]970)\
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Thus, theré is some question of whether the crite
It may indeed be the case that more “$&mediate”
to be uséd, both for driver education, per se, ghd for differences in
driver education programs- (e.g., range versus nhn-range training). As
*was noted earlier, one such measure, the experfence of range and non-
range students on the N.C. Driver License Road Test, is currently under
study as a-part of this same overall project. The results of this com- ¢
panion study should be published i1n the near future. These problems
with the criteria used in the current study are real. However, because
of the pdblic's expectations of a driver education program, and because,
ultimately, both the driver education community and the safety research
tommunity 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. .
N -
- Some further discussion of the attempt at cost-effectiveness analy-
sis alsa 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-g%a . While the assump-
tions employed appear to be justified, and/g;:?:Zkhe smethodology is
sound, the amount of cost datd available, partigdlarly on the range pro-
grams, was smaller than what the authors would desire. It beca
obvious during the data collection procedure” that the cost data cur
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 i
. output of trained students may not have experienqgQﬁg proportional
- increase. The authors feel that such cost-effettiveness analysis of
, safety programs is highly desirable. Programs requiring the limited
safety dollars are multiplying, and methads for proper fiscal decision-
making must be continually strengthened? . -
. . ( .
When the findings of current analysis are combined with the dis-
cdsséd limitations of the data, critefia, and methodology, and wheh an
alternative course of action is considered, the authors conélude that \\_,d
there obviously cannot be a recommenhdation to do away with the program.
Such a procedure would be wasteful in view of the existencé of rang
facilities. However, the authors would strongly recommend strengthen-
ing the existing program. This strengthening could be accomplisned.i

\

many ways. Three that may be feasible-at present include: ' -
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. 1. Incredse usage of existing facilities. As noted,jﬁ-;he'
) cost-effectiveness section, it does no¢ appear that sty-
K *  dent putput has experienced a Proportional increase in
relation to cost increases. The Department of Public
Instruction and the local schooi districts shoyld look
into the Possibility of>increased usage of the ranges
by inc]uding additional surrounding schools in the pro-
gram and by actively workin to convince other driver . T
" education-groups (e.g., adult classes) that they can

(This, in turn, may require state (D=P.1.) or Tocal ‘ .

Progrgm). Increased usa@e‘hay a]§o be the result of

2. Continua]]z monitor other nationaf curriculum deve]oh—
ment programs', research and eva]uation'efforts, and .
revfsg the existing curriculum based on these outputs. . :
North arolina's ran

9e program cannot be faulted for
Past efforts ig range training curricylym upgrading,
‘since very 1it Te has been don in this area nationally.

Hovever, more emphasis- is now beiq placed on range
training, and‘deye]opments in driving task analyses,

‘being brought tq 1ight.  Bacause of the”inherent
difficulty of doing this monitoring if one has other
teaching duties, the POssibility of designating one
indiwiduag at a state leve ’
to systemati . the information tg the
teachers shou]d'be exploreds It is noted that with
the demise of Better Drivi > ap b]i;;mion designed

. to help meet the need of.co tion/to teachers
- there will be an €vén greater need fo a«new/informar
tion distribution System., - ‘

1
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« 3. Modify the current range usage program £o include new,
. Tnnovative training procedures. Increased and "upgraded"”

o range training could result from novel uses of the range.

. It is.recommended that new programs be attempted on a .
pilot pasis 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 program involving emergency ckills training for
novice drivers, and (2) a motorcycle driver education
program for novice riders.  JThe results of these two
programs may well suggest other areas for future use
(e.g., bicycle education for children and adults). .
Other nqvel uses which should be considered by D.P.1. ' .
and the local units include cooperative programs with
other departments of government, both state and local. -
. For example, N.C. may well have & 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 seme-safety dollars. Again, |
good coordination and planning would be required. .

.

Thesé 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 jndividuals
involved is readily apparent. Becausé of the ,increasing pressure for
¢ petter usage of highway safety dollars, this commitment must be fully =~ - .
utilized to continue to upgrade the driver education range pregram.
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