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Williams, Preusser and Ledingham (2009) provided a cogent summary of the reasons
wihy traditfonal driver education ynay have had less effect than expected:

The courses generally are of short duration, and most time has to be spent
teaching basic vehicle handling skills. This leaves less time fo try to teach safe
driving skilis. The audience for driver education may also be relatively
unmotivated regarding safety, the primary mofivation being to leam enough to
get a driver's license. Probably the biggest impediment to driver education
sffectiveness involves the inherent difficulies in affecting lifestyle and
developmental factors: the attitudes, motivations, peer influences, and cognitive
and deciglon-making skiils that are so influential In shaping driving styles and
crash involvement.

T —

The situation for driver education is really no different than that of short-term
school-based courses attempting to infiuence the use of aleohol, other drugs,
or tobacco, These health education programs have also largely failﬁd for many
of the same reasons driver educaiion courses have (p.11)

More education is always a popular prescription for improving safety In any context.
However, demonstrated effectiveness In improving safety performance solely through
educational measures of any form is relatively rare. In most jurisdictions, a small
portion of ficensed drivers recelve soms further instruction, commonly refetred to as
“advanced” or "defensive” driving, often delivered in an employment sefting. While
evaluafions of advanced programs are beyond the scope of this review, these
programs have not usually been found to have a measurable safety impact, although
they occasionally have shown some effect in reducing convictions. Violator gchools,
which are widely used as diversions from court and licensing procedures for drivers
receiving traffic tickets, have also been shown to be ineflective in reducing crashes
{Gebers, Pack, Janke, & Hagge, 1893; Peck and Gebers 1991). Road safely is not
alone in having difficulties demonstrating beneficial boftom-line effects of education.
Other health and safety fields share this difficulty (Lonero and Clinton 1998; Lonero et
al, 1994).

While driver education traditionally meant instruction only before the new driver was
licensed to drive independendly, a less-comimon but potentially important form of
instruction Is marketed to drivers after they are licensed to drive independently. The
distinction between beginner driver education and "advanced” training has become
somewhat blurred. A need has long been recognized for additional instruction after a
driver has mastered the basics (Lonero et al, 1895) In a few jurisdictions, such as
Michigan, Finland, and Luxembourg, new drivers are required to take a second stage

of training after they have been driving as icensed drivers for a short period of time
(e.q., Glad 1988; Keskinen, Hatakka, and Katila 1998; Shope and Molnar 2003).
Some safety benefits of these second-stage programs have been observed, although
in a fimited range of evaluations.

The alms of this review are to provide a richer understanding of driver education
evaluation, as well as perspectives on how beginner driver education evaluation can
bast be improved in the context of driver edtication policy, program planning, and
program management. A literature review of evaluation of beginner driver education




substantially over the first few months (Mayhew, Simpson, and Pak 2003).
Presumably age-related maturity develops over a longer timeframe and cannot be
primarily respongible for the rapid change In grash risk over the first few months of
driving, when driving experience builds rapidly.

James and Scott McKnight (2003) studied the records of non-fatal crashes of young
novice drivers. They concluded that collision reports typlcally avidence simple
mistakes, seemingly consistent with inexperienced skill fallures rather than
extravagant risk taking. The most prominent errors Included lack of visual search prior
- to furning left, not watching the car ahead, driving too fast for conditions, and failing fo
adjust adequately for wet road surfaces. These error patterns did not ¢change across
the 16-19 age rangs,

If young drivers’ non-fatal crashes are precipitated by refatively minor srrors, one
might reasonably expect to see a different pattern of errors in fatal crashes, which
differ in many ways from the patterns of less severe crashes. Many young driver fatal
crashes involve & single vehicle. A study of U.8. Fatality Analysis Reporting System
{FARS) data for the State of Colorado (Gonzales ef al. 2005) suggests a much higher
incidence of violations In young driver fatal crashes than in mature driver fatal crashes
{e.q., speading - 1.9 times higher, driving recklessly -~ 4.8 times higher). The
researchers also found lower incidence of some risk factors, such as alcohol
Impairment and adverse weather conditions. This study supports the expectation that
young driver fatal crashes are different from older drivers’ fatal crashes and from
young drivers’ non-fatal crashes. ' Waiting until another study with larger numbers of
cases is conducted will be necessary to validate these differencas through fatality
data. It may well be that fatal crashes and cormmon minor crashes are typically
different in etiology and require different theoretical approaches to prevention through
gducation and other countermeasures.

Inadvertent errors and unsafe cholces probably both contribute fo young novice
drivers’ excess risk, albelt perhaps not in the same proportions for differing severities
of crashes and at different fimes In the early driving career. This implies that both siror
avoldance and safer choices should be effectively addressed In driver education and
serve as evaluation targets for longerterm driver education evaluation.

2. PROGRAM CONTEXT FOR DRIVER EDUCATION EVALUATION

Driver education has long had been mandated to address all possible aspects of the
tragically high crash risk of young novice drivers. Courses for beginners have long
been a popular and convenient means of achleving independent mobility, important
for both young people and thelr parents. Driver education has strong “face validity” as
a safety measure. Parents think it makes their children safer drivers (Fuller and
Bonney 2003, 2004; Plato and Rasp 1983).

* The differences that were found, howevar, although seemingly substantial, do not appear to be
stafistically significant. Although the report does not addrass significance of the odds ratios found, it
doss provide 85% confidence Infervals, which seem o bracket all the odds ratios presented,
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Evaluation is addressed brlefly in the Standard. Under Management, Leadership, and
Administration, each state should:

o Have standardized monitoring, evaluation/auditing, and ovarsight procedures to
ensure that every driver education and training program uses a curriculum with
written goals and objectives (1.1.4.)

o Regquire all public and private driver education and fraining providers to report
program data fo the deslgnated state agency so that periodic evaluations of the
state’s driver education and training programs can be completed and made
avallable to the public. {1.1.16)

Under Education/Training, each state should:

o Require a course provider to conduct valid post-course evaluations of driver
education and training programs to be completed by the students and/or parent
for the purpose of improving the effectiveness of the program (a resource for
help in conducting these evaluations Is the AAA Foundation for Traffic Safety).
{2.1.5)

The last of these refers to the 2008 AAA Foundation for Traffic Safety document
Evaluation of Driver Education: Comprehensive Guidelines.

While the new NHTSA administrative standards are relatively weak on evaluation
research, NHTSA's Highway Safely Program Guideline No. 4: Driver Education
prescribas a rather comprehensive approach to evaluation and program development.
The Guideline indicates, "Evaluation should be used to revise axisting programs,
develop new programs, and determine progress and success” {p.1).

Under Program Evaluation and Data, the Guideline reads:

The SHSO (State Highway Safely Office}), in collaboration and cooperation with
the Stale agencies responsibla for driver education and fraining, should
develop a comprehensive evaluation program to measute progress toward
established project goals and objectives and optimize the allocation of imited
resources. The State should promote effective evaluation by

*  Supporting the analysis of police accident reports;

+  Encouraging, supporting, and training localities in process, impact, and

outcome evaluation of local programs;

+ Evaluating the use of program resources and the effeciveness of
existing countermeasures for the general public and high-risk
populations; and

* Ensuring that evaluation results are used to identify problems, plan new
programs, and Improve existing programs. {p.6)

itis clear that the context for driver education and for evaluation in the field is rapidly
changing, after long periods of relative stasis.




intuitive situation might bie possible. However, given the limited scope of beginner
training and its position at the very start of a long learning curve, driver education
effects may be overshadowed by other experiences, overconfidence, increased
exposure to risk, and relaxed parental supervision. 8ince so much of a new drivers’
learming takes place after licensing, potentially beneficial effects of traditional driver
education may be offset by other influences. And as researchers have also
suggested, driver gducation In the past may not have provided the best possible
content In the best ways (Mayhew and Simpson 1997).

Unfortunately, as will be discussed in more detall later, evaluations in driver sducation
have also been rather unsystematic and limited in quantity and quality. Even the
randomized confrofled trial (RCT) experiments suffer methadological problems that
make thelr resulls less than definitive. Some studies used small samples and lacked
statistical powsr to detect modest effects (Engstrém et al, 2003). A recent Australian
quash-gxparimental evaluation observed substantial crash differences between
fraining conditions, but, because the numbers of drivers were so small, it could not
conclude that the differences were the result of anything other than chance (Haworth,
Kowadlo, and Tingvall 2000). Very large numbers of cases are neaded, even to
assess effects on fotal crashes, let alone injury or Tatal crashes.

Other study design problems also have reduced evaluation benefits Tor driver
education. Most evaluations have failed to look at intermediate student outcomes —
that Is, the knowledge, skills, attitudes, intentions, or values thet had (or had not) been
affected by driver education. Ways to Improve drlver education programs have,
therefore, been unclear (Lonero et al. 1994; 1995). Itermediate outcome measures
and survey tracking of behavior during the follow-up perlod can provide something
akin to an “audit trail’ of program outcomes, such as knowledge, skill, atfitudes, and
sxposure to risk, which in fum, lead to safety impacts.

Key areas where driver education evaluation has been found kacking include:

+  Program theory: Theory in the sense used here means the logic model that
jusfifies thinking g program should mest its goals — that Is, why we think it should
woik, There has been little evaluation of the theory underlying various driver
education programs,

+  Formative evaluation: This Is applying evaluation {ools to improve the content and
dalivery of a program. Traditionally, there has been fittle formative evaluation of
intermediate effects, so it is not clear how well driver education students achieve,
retain, and use desired skills and knowledge. Driver education courses vary
greatly In quality, and limited evaluation of program differences has existed.

* Mathodological soundness; In the pool of exisling evaluations, problems of scope,
design, and sampling limit unaguivocal conclusions.

Early studies made no effort to control for the ways In which driver education
graduates were different from comparison groups other than the type of training each
group had received. As a result, these uncontrolled guasi-experiments were not
considered credible. To remedy this problem, some later evaluations were designed
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accidents and violations than elther parent fraining or commemiai drwar
training. {Nichols 2003, 20) -~

Systematic Reviews

Two recent “systemalic” reviews of selected, small numbers of evaluations have
appearad, Vernick, Li, Ogalils, MacKenzie, Baker, and Glelen {1999) reviewed nhine
evaluations that met the authors’ methodological criteria (of 27 evaluations found).
The review’s stated intent was broader than most, aimed at finding: 1) whether driver
aducation graduates were less likely 1o crash or more likely fo become licensead to
drive; and 2} whether driver education had broader public health effects in lowering
comrunity rates of crashes. All but one of the nine studies addressed U.8. high
school programs. Five of the studies reviswed wers stnictured as large-scale
ecologlical record modeling studies, including two each from Lewy (1988; 1890) and
Robertson (1878, 1980). The other four studies were experimental RCTs. Three of the
RCTs consisted of one of the original DeKalb experiment reports and two re-analyses
of this data. The fourth was an RCT with fewer than 800 subjects assigned to four
different training condttions, which, not surprisingly given the small sample, found no
slignificant differences in crashes (Strang et al. 1982). The reviewers concluded that § -
no study that met their design criteria showed a “significant individual or commuunity-
level benaficial effect of driver education for high school-aged students’ (p. 44). No
explanation is offered for disregarding the findings of a significant beneficial effect on
fatal crashes by Levy (1990).

Using an even narrower selection basis than the Vernick et al. review, Roberts and
Kwan (2004) reviewsd thres RCT experimental evaluations, all from the early 1980s,
They also concludead that no evidence showed safety impacts of driver education. The
utiity of this review of old and weli-known studies s difficult fo discern. Nelther of the
systematic reviews Included the RCT study by Dreyer and Janke (1878}, which found
a positive effect on drivers’ crash records. The narrow orlentation of this approach to
systematic raview seems to fimit its applicabllity fo driver educafion evaluation, sihce
most evaluations would not meet the criteria for inclusion, and RCTs present a special
difficulty in evalualing beginner driver education, as will be discussed more fully at the
end of this review,

Review of Driver Education in Graduated Licensing

Graduated Hoensing that delays independent driving has been the principal inifiative to
address young driver crashes in recent years and has been shown to be effective in
reducing crashes. At the Traftic Injury Research Foundation of Canada, Mayhew and
Simpson (1997} performed a detalled review of the DeKalb experimant and sight later
evaluations of beginner driver education, in the wider context of graduated Hcensing
and other forms of driving insfruction. These researchers Indicated some positive
findings for driver education effectivenass for novice car drivers, including:

* Per-licensed driver analyses of the short-term DeKalb data (Stock et al. 1983);

*  Minimal training condition in a long-term follow up In the DeKalb experiment
(Smith and Blatt 1987);
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Apparently less impressed than Mayhew and Simpson with the limited positive
impacts of driver educatioh found in the literature, Christie concluded that no evidence
shows beneficlal effects of beginner driver education. He reiterated the view that
driver education is harmful because it induces earlier licensing. Christie summarized
his view as follows:

New approaches to driver training may eventually prove to be useful in
reducing casualty acoident risk/involvement, but much research and
development work remains to be done before one could say that driver training
Is an effective crash countermeasure. In the interim, other approaches such as
increased supetvision and graduated licensing for novice drivers and traffic law
enforcement for ail drivers are likely to make greater and more lasting
confributions o road safety. (Christle 2001, 43)

In a later review of road safety education, Christie {2002) also addressed public
information and advertising programs for road safely. He concluded they too are
Ineffective except as adjuncis to legislative and enforcement programs. Again, he

- suggests that ather kinds of programs, including graduated licensing, enforcement,
crashworthy vehicles, and “black spot” roadway hazard correction should be given
priority. This broader view of road safety management as a context for driver
education in all forms is well considered and consistent with earlier recommendafions
by Lonero et al. (1885).

Christle's analyses, however, seem 1o stop short of applying the same standard of
sffectiveness countermeasures other than driver education, Using standards of proot
applied to driver education, most other behavioral safety measures also cannot be
shown ta be effective for preventing crashes. As the present authors have concluded
from reviewing the full range of safety programs aimed at road user behavior, very few
behavioral Interventions work well In isolation {(Lonero et al. 1984). Of course, similar
conclusions regarding the need for coordinated programs of behavioral influence have
also been drawn In other fields that attempt fo change behavior, such as health
promotion. {Green and Kreuter 1881, Lonero and Clinton 1998},

Planned and coordinated combinations of influences seem to work, but single-
technique approaches typlcally do not. Unplanned and uncoordinated combinations of
influences may even add up to changes in culture and behavior over fime. Examples
might include the changes in seat belt use and impaired driving, which have occurred
despite individual educational and enforcement interventions often showing no effect
or short-lived effects. Litle or no research has yet addressed these broader areas of
safety behavior change, which Chrisie corractly attermpts to bring to the driver
education discussion.

Another Australian review (Woolley 2000} eoncluded that non-skills factors are the
keys to resolving road safety problems and that no conclusive link exists between
skills-based training and crash involvement. Rather, motivation and risk-taking
propensity are more important than any type of skills-based training, and driver
education should be developed to address thess oritical factors.
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this astute study can be seen as the most definifive summary of the past evaluations.
- = —Unfortunately, the only report on the meta-analysls is a very brief one in the 2004 -
edition of the Norwegian Handbook of Road Safety Measures, which is available In
English.

The combined data of all 16 studies indicated that driver education graduates have
1.9% fewer crashes per driver (confidence interval, ~3.8%; 0%). The overalt difference -
. gppears 1o have been nearly statistically significant, as the combined resuits had the
- power to detect a significant difference (+=.05) if the result had been 2% rather than
1.8%. Per kilometer driven, there was a 4% lower crash rate for graduates {(-6%; ~2%),
but statistical significance fba‘ this difference was not reporied.

When the combined results were limited to the experimental studies, however, a
different picture emerged. No difference per driver surfaced (+/- 4%). Per kilometer
driven, driver education graduates had 11% more crashes (+8%; +15%), again the
angniﬁcaﬁce} of which was not reported. The authors conclude that the combined
evaluation results do not indicate that da-wer gducation reduces crashes over the first
couple of years of driving. s

Evik and Vaa also examinad, briefly, four possible explanations for the generally
disappolnting findings among driver education evaluations. The first explanation is that
the evaluation research Is too poor to detect the real effects of driver education. This
is refuted by indicating that the research overall is actually somewhat better than the
evaluation research typical in most road safety programs. They also suggest that only
the poorest studies have found any posiiive effect, although significant positive effects
have appeared even among the favored experimental studies (e.g., Dreyer and Janke
1979).

The second possible explanation for lack of positive findings s that programs
avaluated are not good enough. The authors see this as unlikely, however, because
the bast programs are probably those that have been evaluated. This is plausible,
except that most evaluations took place in the distant past, and most current programs
have not been evaluated. The third explanation is that crashes are too insenstiive a
measure to detect training effects. The authors are able o refule this possible
axplanation of no effects, as they indicate that the corrbination of results across of all
the 18 evaluations ralses the statistical power enough to detect even a 2% crash
difference.

The final potential explanation, favored by the authors, Is behavioral adaptation —less-
skilled drivers taking more care and better skillad drivers taking less. While the mets-
analysis results do not directly addrass this explanation, the authors cife the negative
effects found in evaluations of skid fraining, as well as Gregersen’s (1998) study,
which showed that skid training could raise confidence without actually increasing
skill. Many researchers have been skeptical of behavioral adaptation, and even if this
explanation is accepted, it might raise the question of whether the best current or
future driver education can be “good enough” to help overcome such motivational
difficulties and, given good enough evaluation, clearly demonstrate an effect on crash
rates.

17




< No recognition of any other role or approach to evaluaiion research is presented in the
paper. This paper indicates no consideration of formative aspects of evaluation
research or other ways In which evaluation might be used to support development of
more effective programs. Rather than discussing how evaluation research might better
be structured to support the implementation and development of the target currieulurn,
it addresses ways the program might be better implemented to sult evaluation needs.
These aspects of the paper reflect the tradition of the expetimental-psychology

o;‘i ented research community in driver research, rather than evaluation research as a
discipline. :

5. INDIVIDUAL EVALUATIONS OF DRIVER EDUCATION PROGRAMS

The more recent individual quantitative evaluations, along with selected older
evaluations, are discussed in this section.

The great majorify of driver education programs have never been formally evalualed,
and most existing evaluations are severaly limited in scope, power, and scientific rigor.
This section deseribes selected Individual evaluations, which represent either fairly
recent work In the field, or older studles of special historical importance. As indicated
garlier, the three basic typss of studiss are:

© Experimental studies — students are assigned fo different training conditions;

® Quash-experimental studies — naturally oceurring groups are compared; and

® Ecological studies —assessment of changes in driver training requirements or
program differences across different jurisdictions.

These categories are used to group the studies to be reviewed.
Experimental Studies of the Impact of Driver Education
DeKalb County, Georgla

The U.8. DeKalb County Driver Education Project was the most comprehensive
experiment In beginner driver education, based on the typical delivery of U.S. driver
aducation In public secondary schools. The DeKalb Project Is best known for its
impressive efforts to provide improved training and wall-conirofled experimental
svaluation of subsequent crashes over six months, one year, and six years {L.und,
Williams, and Zador 1986; Ray et al. 1980; Smith 1983; Stock et al. 1883).

Volurtteer high school students were assigned to one of three groups that received
different driver instruction conditions. The random group assignment was infended 1o
gliminate self-selection bias, which had troubled earlier attempis fo evaluate driver
education (Vernick et al. 1899). That Is, in the normal course of events, beginner
drivers who take driver education courses are different from those who do not, in other
ways as well, and these other differences bias any attempt to compare their
subsequent driving records. Random assignment fo treatments in theory eliminates
this bias, even if it infroduces some other problems in practice.
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The reduction of collisions per licensed driver seen in 8PC drivers was offset by

" earlier licensing, and therefore more exposureto risk, for the young drivers assigned -~ - R

fo SPC compared io the groups assignied to the minimal formal training and to no
formal training.

After six months, even collisions per licensed driver were no longer better for the SPC
group. In a long-term follow-up study of the records of the DeKalb students over six
years, both the SPC and minimal curriculum males were found to have significantly
fewer convictions, and both males and females in the minimal curriculum group had
fewer crashes (6%) than the unirained controls (Smith and Blatt 1987, Weaver 1987).
Qvar the long term, these shudies indicated that minimal training led fo slightly lower
crash rates than did the more extensive and intensive SPC training. This finding was
somewhat puzziing, as it seemad to show a delayed effect of fraining (Ray Peck,
personal communication). A later reanalysis of the DeKalb data by Davis {1990] found
no differences in the crash rates of the three training groups after the first year
following training. Davis also strongly questioned the technical adequacy of the
statistical methods used by some of the earlier aralyses of the DeKalb data.

Mayhew and Simpson (1897} conducted a detalled review of the ariginal DeKalb study
findings and tha subsequent analyses by other researchers, and concluded:

Thus despite significant effort, the DeKalb evaluation produced findings that
falled o provide evidence of the bensficial effects of formal instruction. Not
surprisingly, the equivocal nature of the results has led to substantial
controversy that has had a profound impact on driver education/tralning.
{(Mayhew and Simpson 1997, 20},

Disappointment with the firdings for the SPC graduates led to withdrawing support
and subsequent stasls and decline of driver education in North America for many
years (Nichols 2003). 8mith (1983) viewed the lssue more as one of specific training
effectiveness and less as one of engineering safety on a broad societal scals. He
contended that collision measures are not the appropriate oriteria to assess a program
that has g main objective to ensure proper and safe driving performance because
collisions are not common occurrences, are valid measures of driver performance only
in conjunction with measures of exposure, and do not reflect the full range of driving
ability. He recornmended adopting an intermediate criterion developed for the DeKalb
project's improved currculum. This measure was based on observed behavior in
selected fraffic situations. According to Smith, § measures:

... both cognifive and non-cognitive behaviors, observes actual behavior
patterns in relafion to real-iife traffic, and records interrelationships of driver
behaviors to changing traffic conditions. ... Such a triterion yields immediate
results, is accurmulated in a short perlod of time, identifies proficiencies/
deficiencies in response to real world situations without walting for people to
injure or kill themselves. {Smith 1983, 28)

The DeKalb experiment has numerous Implications for the fleld. It suggests that even

carefully planned RCTs can have difficulty in achieving and maintaining assigned
freatment groups, particularly in a no-treatrnent control group. I raises endless
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in 1894, Gregersen reported a modest but slegant Swedish experimental trial that
produced surprising resuls. The educational treatment was & specially developed
cooperative program that combined home instruction for the theory component of
driver education and coordinated professional in-car instruction (11 hours). Beginner
drivers were assigned to elther freatment or control groups from among teenagers
who reported in a pievious survey that they were planning to have only ptivate driving
instruction from family or friends. Group assignment was approximately random. The
treatment group (about B50) was offered nearly frew professional instruction for the
trial. Both groups were followed up with surveys over two years.

The educational treatment improved some measures of performance and aftitude
{reduced reported speed and less overcanfidences). The surprising finding was the
freatment group was significantly worse in the first year In self-reported crashes per
kiiometer. In the secand year, that group was significantly better in crashes. In looking
for am explanation for the unexpected pattern of group differences, Gregersen
speculated that cognitive overload might have prevented any benefit of the improved
performance appearing during the first vear. This suggests that training effects might
be more complex than generally assumed, and that carsful and prolonged follow-up Is
essential in a thorough evaluation. These surveys are important, In that they sllow
;ﬁfeaswemam of possible behaviora! differences betwesn groups, such as the amount
f driving.

California

Drever and Janke (1979) conducted an early prospective experimental evaluation n
California, and fourud a substantial benefit in reduced crashes. Structured as a
randornized controlled trial, the study compared a range of results for about 2,000
students randomiy assigned to driver education programs with and without in-car
practice on a special offroad driving range {as opposed to on-road practice only). The
total amount of driving time in the two programs was equivalent, but differed in wherg
it took place. The classroom components of the two programs were the same. Unlike
the DeKalb study, no atternpt was mads to include a no-treatment or minimal
trestment control condition. Intermediate measures were taken around the time of
training, but apparently no attempt was made to acquire data from the students during
the follow-up year.

The students who took the assigned range and non-range programs were compared
and found to be similar In a number of measures, such as licensing test scores and
time to Hcensing. The non-range sfudents wers significantly better In a knowledge fest
and simulator scores, bul the range students were better on a number of driver record
measures over the first year of licensed driving. The rangs students’ advantage In
total crashes was large (33% lower) and the difference was statistically significant.
Other record measures, such as Injury crashes and violations were better for range
students, but the differences did not reach slatistical significance. It is not clear why
the range students should have had so many fewer crashes during thelr first year,
since they were not typically better on the limited Intermediate criterion measures that
were taken. There were no measures during or after the follow-up period, so
differences In the amount of driving exposure and other possible differences between
the groups are unknown,
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An example of a typical quasi-experimental approach is the UK. follow-up survey after
- ficansing: In this approach, the relationship between leaming fo-drive and subsequent -
accidents was measurad by a longitudinal three-year survey study of a cohort of newly
licensed drivers (Forsyth, Maycock, and Sexton 1995; Maycock 1995; Mayeock and
Forsyth 1897). About 15,000 new drivers were surveyed by mall questionnaire three
times, after one, two, and three years of driving experience. About half refurned the
first questionnaire with modarate declines in response after the second and third year.
Results of this study highlighted differences between males and females. The length
of time spent learning to drive, for example, was not related to selfreported accidents
for females. For males, however, longer times were assoclated with fewer subsequent
crashes. On average, the UK. new drivers took gbout 14 months 1o learn..

instruction in this study was limlted to in-car lessons. Nearly all respondents had
received some professional instruction (males 87%, females 99%). Surprisingly, more
instruction was associated with more crashes, In females, where the effect was more
clearly significant, the effect sgemed to result from a small number of licansing
candidates who: 1) required much instruction before taking the state driving tast; 2)
were less Hikely to pass the first ime; and 3) crashed more after eventually passing.

Interestingly, only 21% of men and 30% of women reported reading the government
driving manual, but this reading was also not significanily related to subsequent
grashes. Clearly, this naturalistic type of survey research is limited in its ability to
establish causal relations between Instruction and crashes due to the self-selected
subject population, extraneocus, and possibly confounding differences between the
groups other than the training received.

Pennsylvania

A more recent similar approach was conducted In Pennsylvania (McKenna et al,
2000). A random sample of 1,188 16- to 18-year-old drivers was selected to be part of
a telephone survey that asked respondents to provide information about thelr driving
records and pearsonal demographics. The subjects consisted of high school driver
education students (57%), comrmercial driver education students (13%), and those
who reported no formal diiver education (34%). Unilke the early quasi-experiments,
studies such as this one gathered addifional information ahout the characteristics of
the drivers in the driver education and comparison groups, permitting use of multi-
variate statistical techniques to partlally compensate for the lack of random
assignment o the groups.

In the Pennsylvania study, logistic regression was used to simuttaneously assess the
effects of 16 varables on the outcome of crash or no crash. Crash rates were lower
for students with high grades and higher for those who made car payments, No
evidence existed of fewer crashes, fewer convictions, increased seaf belt use, or
lower crash severity for the driver education group.

Manitoba
Manitoba's driver education situation is unusual compared to most other North
American jurisdictions. It has a centrally organized high school driver education
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predictable outcome results from & design flaw and is unfortunate in an otherwise

- - rather clever study design. It re-emphasizes the need for careful sample size

calculation and power analysis when planning an evaluation study. This study could
best be seen as a pilot project.

British Columbia

An ongoing gragram of evaluation research in British Columbla (Wiggins 2005) is
directed primarily to the province’s Graduated Licensing Program (GLP) but also
addresses the effects of driver education in the context of the time discount in GLP. In
a driving records study that adjusted for age and gender, new drivers who used a
driver education certificate to shorten their learmsr license period In GLP crashed 26%
more over thelr first vear of unsupervised driving than those who did not presenta
certificate. When adjusted for fime spent in the leamer period, the difference dropped
to 13%. A case-control survey study Identified how the new drivers learned o drive.
Ragardiess of whether they used a cerfificate at licensing, those who took an
approved course had aboul 26% more crashes (adjusted for age, gender, and
frequency of driving during the first six months of unsupervised driving).

Wiggine suggests other reasons to believe that driver education in British Columbia
may not yet operate at a level congistent with the new GLP standard, but she also
points fo similar findings appearing in the graduated licensing evaluations in Ontarlo
and Nova Scotia. Factors accounting for the excess risk of driver education graduates
in graduated licensing systams are unclear.

Ontario

Zhao et al. (2006) surveyed 1,533 students in numerous Ontario high schools about
thelr driving behavior and related factors, such as dass of graduated licenss held,
amount of driving, and crashes. Crash experience was compared for those wha had
or had not teken driver education, with a number of other factors accounted for by
multi-variate statistical models. In this it resembles the Manitoba longitudinal study,
atthough in the Ontario study, selfreported crashes were not supplemented with
insurance or licensing records.

Results showed that, ameong drivers who held Ontario’s first stage (learmer's) licensge
{B31), significantly fewer driver education graduates reported having crashes than those
who had not taken driver education. In fact, among the G1 drivers, driver education was
the only factor significantly associated with crashes. In confrast, among drivers with
intermediate (G2) ficenses, those with driver education had greater odds of reporting &
crash, although the difference was not statistically significant. The findings suggest
furthier study is needed to identify reasans for the effect among the highly restricted
learner drivers, while no posttive effect (and possibly a negative effect) appears for those
at the intermediate loensing stage, when they are driving independently.

Texas
A guasi-experimental study of Texas’s unique Parent-Taught Driver Education
program was conducted. This relatively comprehensive evaluation developed data
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From the data presented, there appear to be slightly fewer crashes per population of
16- and 17-year-olds in favor of the communities that dropped driver education, but- -
only in the second follow-up year. Neither the aclual rates for all 18- and 17-year-old
drivers, nor any statistical inference regarding the significance of differences,
however, are presenied in the paper. The study results, therefore, do not strongly
support Robertson's conclusions that eliminating driver education improved young
driver crash experience significantly by delaying licensure.

Unfortunately, this severely flawed report is still often referenced In support of the
suggestion that driver education has significant perverse effects on safely as a result
of inducing sarlier licensing. Based on their review of DeKalb and other results,
Mayhew and Simpson (1895} concluded that students who take high school driver
education are licensed earlier by about one month compared to students who would
have taken the course had it heen available to them. Also based on DeKalb data,
however, they concluded that earliec-licensed driver education students drive lessina
given period after licensing, af least parlially offsetiing the exposure increase that
might resulf from earlter licensure.

Québec

Potvin, Champagne, and Laberge-Nadeau (1988) used a time-series design o
evaluate the impact of introducing a mandatory driverdraining requirernent for all new
drivers in Québec. Previously, only new drivers under age 18 were required 1o be
frained. The main effect of the mandatory training requirement was an Increase in the
total number of crashes, as more 16- and 17-year-old females became licensed,
without any reduction In crashes per licensed driver,

Prior to requiring formal training for all new drivers, there may have been & fendency
for drivers to avold the cost of driver fraining by waiting until the age of 18 to become
licensed. The authors theorized that the increase in early licensure occurred bhecause
there was no longer any economic advantage fo waiting uniil age 18 to be licensed.
The effect was stronger In fernales, because it was mainly females who had
previously weited until after age 18 fo bagoms licensed.

U. 8. Fatal Crash Modeling Studies

Additional ecologleal studies in the United States have also fafled fo find strong
heneficial effects of driver education requirements, as concluded in the 1999 review
by Vernick and colleagues. Levy (1990), however, conducted a 47-state econometric
modeling study of the relationship of vatious safety factors fo fatal crashes of
teenaged drivers. He concluded that & mandatory driver education requirement had a
srmafl but significant association with fewer fatalities in 1517 year olds. An sarlier
modeling study by Roberison and Zador (1978) had failed fo find a significant effect of
the proportion of driver education graduates on Tatalities per 10,000 licensed drivers,

These two studies are unusual in addressing fatal crashes, as nearly all other crash-
based evaluations looked at new drivers’ total crashes. Fatal crashes are so rare that
onhly these very broad modeling studiss, covering large populations of drivers, are able
to use them as criteria. Preventing fatal and serlous injuries is the main concermn of
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crashes per driver, however, were not reported. This ecological type of study cannot

- gontrol for the many potential external forces that could influence the results (Mayhew
and Simpson 1897). Adding periodic surveys 1o supplement record data would add
considerable strength to this type of evaluation.

The Danish experietice and the later infroduction of second-stage training
requirements elsewhere in Scandinavia (Keskinen et al. 1998) point to one potentially

frultful direction for further investigation: multi-stage Instruction.

Table 1 provides a summary of findings of each of the individual studies discussed

previously.

Table 1. Summary of Driver Education Evaluation Results

Forsyth et al.
| 1985
United Kingdom

Survey of 18,000
new drivers

1 Dreyer and 2,067 studends Those recelving range Randomized control izl
Janke 1879 randomly assigned practice had fewer Itermediato measures
Callfornia o fwo tralning tecorded crashes, but N et §

: candifions tosts SCOres wWere 1o ﬁﬁ;@ﬁ"fbﬁﬁﬁg@r

‘ diffarant measures
Ray of al. 1880 Iransive, mininal, intenstve training F» Comprehergive
Stock ef al. 1983 gl no drivey (BFC) drivers had - randomized controlled tial
Dsialb County, sducation groups betler skills ﬁﬂ{f_ f&}W@r » Long follow-up ~ 6 years
Georgla About 6,000 crashes during first 6 1 | eropive evaluations ard
] students faﬂdbfﬁiy o fﬁhﬁ, but not b@yﬂﬁﬁ . Intermediate cutoomes

assigned to each Effects ware complex; | messures

group - see text
Wynne-Jones + 788 studsnts, 5681 v No retiuction in Adequate design

| and Hurst 1084 received course, 227 1 collisions for dilver Small control group

New Zealand famiiyﬁrfﬁnd taught aducation group No formative evaluation or

Random assighment intarmediate outcomeas
Gragersen 16804 B8O students Iriver sducation group Longer follow-up -~ 2 years
Swelen regeived diver sigrificardly worse first | o Reasonabls sampla size

aducation coursia year, significantly

compared o betier second year

controly

Random asslgameard o _ _
Masten and 1,300 students Mome-based methods Bample gize adequate

| Chapman 2003 randomly assigned better for 1 knowledge | » Well planned and
2004 to ona of four and affthude test, controlled
Culifarnia instructional seflings classroom betler for PO

DMV knowledga fest gfﬁcmmms measures

Longer time leaming fo
drive associated with
fewer crashes for

Saveral follow-ups over
time
Self-selection blas
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47 States driver education | Jatal crashes _
Carstensen 2002 | « Mandafory driver » Reduced crashes - » Large sample size
| Denmark educetion, new -« No control of confounding
currioutum vatiablos

6. IMPLICATIONS FOR DRIVER EDUCATION EVALUATION

A major concern for all kinds of evaluation is the criterion of effectiveness. What
exactly do we want and expect the program to achieve? Traditional criterion for
effectiveness of driver education has been o reduce crashes among graduates
relative to those who leamed to drive In other ways. When considering safety effects,
the specific measure of crash experience is important and can be controversial,
Differant ways of measuring crashes can provide quite different resulls. If crashes are
measured through selfreport, government records,. or insurance records, differences
arlse due to completeness of reporting and ifferent timing for records to work their
way through bureaucratio systems.

Crash experience is best reported in terms of rates, and both the numerator and the
denominator chosen for the rate have important implications, Crashes of different
severity, parsons injured, and persons killed as numerators can also provide different
perspectives. A key distinction among crashes as a criterion is what kind of crashes,
but this has rarely been discussed In driver education literature. Clearly, the concern
with young driver safely is for serious injury crashes, parlicutarly those leading to
death and permanent disability. Property-damage crashes are less of a concemn,
axcept from an insurance or cost perspective. However, crash-based analyses almost
ahways count total crashes, the great majority of which are minor property damage
crashes. Since It seems clear that fatal crashes are often different than minor crashes
in terms of circumstances and eficlogy, this is @ fundamental weakness in evaluation.

As seen in the various DeKalb analyses, the rate denominator Is also important.
Crashes periicensed driver can give quite differant results than grashes per assigned
experimental subject. Crashies per distance driven can glve different results from
crashes per person, as seen In the Elvik and Va {2004) meta-analysis.

The rate denominator that is selecled needs to match the goals of the program and
the svaluation. Should the success criterion for driver education be safer moblity, or
the broader public health goal of a safer population? Preference for mobility-based
rates, such as crashes per mile traveled versus preference for population-based
measures, such as crashes per age-group population, reflect fundamental theoretical
differences and need to be resolved early in evaluation planning.

Ultimate safety measures are important success indicators, but they are not the only
important educational objective for driver education, or any form of safety education.
This is particularly clear where the safety education is sequenced and coordinated
with other influences, which is a condition now thought to be coritical to success.
Donelson and Mayhew's (1987) extensive review of driver improvement programs
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In the OECD model, two types of formative level evaluation wers identified: 1) process
evaluation ~ howa program is used and recelved; and 2) product evaluation — impacts
on skills, knowledge, aftitudes, or behavior. The third type was summative or outcorme
gvaluation, featuring two kinds of measures - cost/benefit, and the driver education

program fitling with the education system at large.

Evaluation 1§ sspetially Important in education programs, where the interventions
seem as if they ought to be effective and are so obviocusly desirable. Aside from lack
of positive effects, the possibility of negative effects was recognized by the OECD,
which pointed out that some kinds of advanced skills tralning can make some dri
less safe (OECD Scientific Expert Group 1980). This makes both formative and
summative svaluation especially critical for education programs. Any potentially
effactive behavioral technology may be ineffective, or even harmful, depending on
how it s applied.

A related weakness is Inherent in guasi-exparimental studies, where attempts to make
clean, unbiased comparisons invoive multi-variate statistical methods to partially
control for extraneous factors that might bias the comparison. Identifying and
canfrolling all likely biases in the characteristics of nonrandomily assigned groups are
difficult, and unlikely to be perfact In any one study. The evaluation of Pennsylvania’s
driver education program (McKenna ef al. 2000}, for example, identified 16 control
variables but ignored sociveconomic status, typically an important fastor in young
drivers’ risk differences.

With notable exceptions, such as the DeKalb experiment, Dreyer and Janke's 1979
experimental study, and Gregersen’s 1994 survey study, most evaluations have fafled
fo look atintermediate measures. Lacking information on what the students have or
have not learned, directions for program improvement are left unclear, Most existing
evaluations leave many unanswered questions regarding:

Logical links between curricula and young drivers’ needs;

Theories explaining how a program Is expected o achieve safer driving;

The quality, comprehensibility, and usabllity of curriculum products;

How well and how consistently the instructional processes actually defiver the
intended leaming; and

+  Which learning and behavioral outcomes result, or fall to result, from the training.

* * # #

Tracking of learning outcomas I an area where programs could easily bulld In
ongoing evaluation. Knowledge and attitude measures at the beginning and end of the
course and at later intervals would help keep contact with graduates and provide
feedback for continuous improvement of curriculum and delivery.

The Dreyer and Janke {1979) study shows that intermediate measures may not be
enough o help explain crash results. In that case, the few differences found in
intermediate measures ssemed to favor the group that subsequently had more
crashes. This study did not include surveying the new drivers during the follow-up
period, however, so possible differences in driving behavior or In amount of driving
were not measured, Such information is critical in explaining how an apparently
effective training program actually has its effects.
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- What do these different views for the driver education-evaluation imply? Can we
simply accept that RCTs are more scientific than all other methods? Since
experimental methods are hardly used at all in some sclences, such as astrophysics,
aconomics, and epidemiology, this simple sclentifis/non-scientlific distinction seems
unsupportable, Although RCTs are good ways to structure many kinds of research,
they are not the only scientific ways.

In svaluating beginner driver education, basic practical problems surface with RCTs.
To see this clearly, we need to look in detail at RCTs applied to beginner driver
education. Numercus evaluations in the field have been RCTs, including the
benchmark DeKalb study (8tock et al. 1982) and the roughly contemporary California
study (Dreyer and Janke 1979). Both of these evaluations randomly assigned subjects
who wanted to take driver education to recelve some form of treatment. The DeKalb
study assigned subjects either fo one of two groups recelving different high school
driver education programs or to a third ("no-freatment’ control group), which was not
supposed fo receive formal driver education. The California RCT assigned subjects fo
~ two different training formats {training on a closed-course driving range vs. on-road). A
no-treatrnent control group was not included.

In beginner driver education svaluation, the RCT paradigm runs into difficulty when
choosing a comparison condition against which to assess the results of the target
program. Indeed, thoughtful researchers have suggested that, for evaluation of
beginnar driver education, the most suitable comparison is with informal driver training
by parents. Compating driver education to no fraining at all isn't possible, of course,
since all new drivers must somehow leam the basic driving skills,

Assigning students who apply for driver education fo even an informal fraining control
group Is difficult in practical terms. As DeKalb showed, effectively denying formal
driver education to students who want it is not easy, atleast In part because it may
rmean students have fo forego Insurance premium discounts. To work around the
problem in DeKalb, the usual insurance discount was offered to the informal training
control students if they passed a special road test. This probably compromised the
control group, but it is not known hiow the group prepared for taking the special road
fest or how many prepared and took the test.

The difficulty in creating and maintaining a clean conirol group comparison seems to
be an inevitable problem with evaluating beginner driver educafion using an RCT
design, It should not be seen as an avoidable error in the DeKalb study, although
better tracking of students through repeated surveying could have helped the
analyses by permitting statistical control for some of the difficulties in maintaining
clean group assignment.

If comparison with no formal fraining is viewed as absolutely necessary, then the
closest approximation would be complex quash-experimental designs, which try to
statistically compensate for confounding differences between the groups. This
conundrum seems unique to evaluating beginner driver education. Other forms of
driver instruction, such as driver Improvement programs, can be withheld from &
randomly assigned no-freatment group.
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7. DISCUSSION

Driver education is intended to reduce crashes and, more parfioularly, injuries and
fatalifies. While fatal and other setious crashes are the main concerns of road safety,
driver education has almost always been evaluated on total crash rates, which consist
mostly of minor crashes. Crashes are rare events with complex causation. Minor
crashes mainly result from simple, inadvertent errors and may be hard for novice
drivers fo control. Fatal and serious-injury crashes are much rarer, and they have
different pattemns of causation, are often related to setious mishehavior, and they may
actually be more arnenable to intentional conirol by the driver.

if driver education Is fo achieve its safety goals, it probably needs to be more firmly
based on research and theory concerning driver skills, behavior, motivation, and risk,
and the best ways of influencing them. Program evaluation is critical for more effective
program development; past evaluation weaknesses must be recognized so they van
be corrected and ongoing evaluation can contribufe to improvement in the ultimate
criterion of success - rates of serious crashes. A more comprehensive approach to
evaluafion Is needed to address. theory, products, processes, program management,
and Iintermediate student outcomes. Even more effective evaluafion of safety
outcomas will not necessarlly point toward how to achieve improved programs. To
support this need, formative evaluation is a critical part of comprahensive evaluation.

Evaluating driver education effects on intermedizte outcome criteria should Include
changes in behavior, knowledge, attitudes, and exposure to rigk. Intermediate
measures should continue during the follow-up period if we are to have a clear picture |
of the effects of the program and the reasons for them. Reflecting thess needs, the
Large Scale Evaluation of Driver Education {(LSEDE) ressarch program includes a
wide range of intfermediate maasures of driver knowledge, skills, attifudes, and
hehaviors,

Meeting the ulimate goal of reducing novics drivers’ serious crashes will also likely
reguire evalualing and managing the context of driver education. This would involve
agsessing the linkage of driver education with parental and community influences,
graduated licensing, and other behavioral influences, such as Incentives and
disincentives. The NHTSA sponsored National Driver Education Administrative i
Standards call for better integration of driver education with graduated licensing, and
the impacts of the standards should be evaluated.

The now aging DeKalb study has been consldered 1o be the most extensive and
rigorous driver education evaluation, buf even this study had serlous Himitations, and
its conclusions are still controversial, Most other evaluation studles were mors limifed
in scope and scale. Experimental evaluations typically have found no statistically
significant effects of driver education on crash records, but sorne analyses of the
DeKalb data and one California study did show positive effects. Several quasi-
experimental and ecological studies have been conductad. Two large-scale ecologica
evaluations showed positive effects of driver education, but one early study did not,
No one study design is perfact, and progress will likely develop on a "weight-of-
evidence” basls over numerous studies of different types.
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attitudes, and motivations, as well as continuously developing and ?impmviﬂg
programs. TR ; S

Certainly there are perceptible trends end renewed development in most aspects of
this Increasingly diverse field, A renewal of federal leadership in the U.8., embodied in
the new National Administrative Standards, and ceniral direction in other countries
bodes well for the future. Howevaer, most of the factors that have constrained healthy
development in the past are still in place.

Theory In driver education Is still weak and shows litle improvement. Driver education
delivery is highly fragmentsd, and both consolidation and further fragmentation appear
to be taking place simultaneously. Driver education needs to be more firmly based In
sound research and theory concerning youny drivers and, at the same time, Inthe
principles of effective behavior change. It needs better management of the inkage of
driver education with parental and community influences, graduated licensing, and
other behavioral Influences such as incentives and cultural factors.

_ Comprehensive and systematic evaluation ressarch can be a constructive and
important part of fulure development In driver education. A comprehensive approach
to evaluation addressaes program theory, context, products, processes, and
management, as well as outcomes and impacts. The need for such research is
increasing, as vigorous development is occurring in some public and private
programs. The previously published AAAFTS Guidelines have provided new materials
and direction, and support for more systematic evaluation appears 1o be growing. if
the apparent trends toward data-driven development can be sustalned and expanded,
they could ultimately lead 1o improved safety outcomes.
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