
utility programs for microcomputer operation and per­
mits programming in Assembler, Fortran, or Basic. A 
library of subroutines is provided. With a good knowl­
edge of RT-11 and either Fortran or Assembler, it is 
possible to write routines to acquire data from the 
transducers and store the data on diskettes. Using this 
approach, a program has been written to sample up to 
nine transducers every 100 ms and to store their out­
puts and a possible marker. This program has been 
used for transducer testing and early experiments. 

Diagnostic software for checking the microcomputer 
was also purchased (DEC RXDP-11) in a convenient 
floppy-disk-based package, useful for exercising and 
checking the microcomputer, including memory, in­
structions, and interfaces. The diagnostic programs 
can be run in either stand-alone, chained, or interactive 
mode. Since the package is modular, other diagnostic 
programs can be added. 

To run experiments in which many transducers are 
sampled and calculations are performed on-line, a 
dedicated system program is being developed. This 
system program will give the experimenter control 
over such parameters as sampling rate, channel to be 
selected, start-stop, and functions to be evaluated. The 
program will be modular so that it will be possible to 
add routines or modify existing routines without disturb­
ing its overall framework. To save memory space it 
will not be necessary to load routines that are not re­
quired for an experiment. With this program, it is 
estimated that up to 15 channels can be sampled at 10-
ms intervals. 

CONCLUSION 

This system has been operating on the road since the 
spring of 1977. Its success has been made possible by 
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recent advances in microcomputer and data acquisition 
technology and continued progress in these fields will 
probably lead to higher sampling rates and relatively 
lower costs. In the meantime, it provides a unique 
opportunity to study behavior in actual driving situa­
tions in a quantitative manner. 
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Michigan's Driver Education 
Evaluation Project: Classroom 
Testing and In-Car Development 
Kara L. Schmitt, Research, Evaluation, and Assessment Services, 

Michigan Department of Education, Lansing 

During 1977, the Michigan Department of Education evaluated state­
wide driver education programs. Rather than use the traditional approach 
of accidents and violations, the department investigated students' cog­
nitive skills by means of objective-referenced tests. Previously, minimal 
performance objectives for both classroom and in-car portions of 
driver education had been developed. These objectives are considered 
basic for every Michigan program. After finalizing the objectives, ap­
propriate test items were developed with the major focus on the class­
room objectives. Following the pilot testing of the classroom items, 
60 objectives were selected for statewide administration. Objective­
referenced tests enabled not only the education department but also 
individual teachers to know the strengths and weaknesses of students 
and classroom environments. Each classroom objective was measured 
by five items; to attain an objective, a student would have to answer 
at least four items correctly. Statewide, the a priori criterion was 
that 80 percent of the students would attain each objective. Results 

based on approKimately 100 000 students showed that only 13 ob· 
Jectives met the criterion level. These results indicate that there is a 
need for improvement in instruction of driver education. As skills be­
came more advanced. attainment decreased. In the summer of 1977, 
an in-car measure was developed and raters were trained. The in-car test 
was administered to 30 students to determine its reliability. Forty 
students were used to validate the measure against the Michigan State 
University's Driver Performance Measure. Results for both studies were 
positive. Time, however, did not permit pilot testing this measure on a 
stratified sample of students. 

Since the mid-1930s, Michigan has offered driver edu­
cation to its youth. By 1954, app1·oximately one-half of 
the state's school districts offered such instruction. 
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Then, in 1955, Michigan enacted a law mandating that 
all local school districts provide driver education. The 
law further states that all individuals under the age of 
18 must have passed an approved driver education pro­
gram before being eligible for a driver's license. 

Although recognized as a leader in driver education, 
it was not until the last few years that any systematic 
research on this subject was initiated. In 1975, the 
Michigan Department of Education (MDE) received a 3-
year grant from the Michigan Office of Highway Safety 
Planning under section 402 of the National Highway 
Safety Act to evaluate driver education. There were 
several events that prompted the MDE to write a pro­
posal requesting such funds. 

In 1972, the superintendent of public instruction was 
requested to report to the legislature on the effective­
ness of current driver education programs (1). At that 
time, four questions were posed: -

1. Do current driver education programs assure 
that the student acquires the knowledge and skills nec­
essary to successfully pass the state driver licensing 
examination ? 

2. Is one type of driver education program more ef­
fective than another in providing students with the knowl­
edge and skills necessary to successfully pass the state 
driver licensing examination ? 

3 . Does successful completion of a driver education 
program have a positive impact on road safety? 

4. Is there any evidence to suggest that one type of 
driver education program is more effective than another 
in terms of positive impact on road safety? 

Using questionnaires and interviews, the 1972 study ad­
dressed only the fourth question. However, the results 
of the study were tentative and provided only possible 
relationships between driver education and road safety. 
Therefore, additional research was necessary. 

In part, the present project is an attempt to answer 
the general concepts of the first two questions. The 
third question is difficult to respond to since there is 
no control, or comparison, group presently available. 
Although the 1972 report did recommend that a control 
population be formed through legislation, this has not 
occurred. Present records indicate that almost all 18-
year-olds have received driver education training from 
an approved program. 

A second factor, which prompted this study, was the 
MDE's consideration in 1974 of asking the legislature to 
increase the driver education reimbursement. Public 
schools currently receive $30 .00 for each student who 
completes a minimum of 24 hours of classroom and 4 
hours of road instruction-the minimum for issuing a 
certificate is still the successful completion of at least 
30 hours of classroom and 6 hours of road instruction. 
However, at that time, it was decided that more infor­
mation was required before any recommendation be 
made regarding this issue. 

Finally, it was the impression of the MDE staff that 
schools and individual teachers did not have any objec­
tive method by which to determine program effective­
ness . Intuition and "gut level" feelings were being ap­
plied in the decision of what should be taught and how. 
This impression is emphasized by Chapman (2, p. 95), 
who states that "for too long, an unnecessary burden 
has been placed on those responsible for driver prepara­
tion, forcing them to conduct programs in terms of per­
formance objectives they have to derive intuitively." 

The department decided that the use of accident rec­
ords, points, injuries, and so forth was not necessar­
ily the most appropriate procedure to follow. Previous 
research using this method has generally yielded con-

flicting or inconclusive results . Brody maintains that 
" ... if we seek to evaluate driver education in terms 
of accident reduction, we are confronted with so many 
variables, known, unknown and highly variable if not un­
predictable, that we become enmeshed in an endless 
chain of proof" (3, p. 85) . If indeed younger drivers do 
have a greater percentage of accidents per kilometer 
driven, it may be no more than a cultural artifact. It 
may be related to inexperience and early learning er­
rors rather than to age or emotional maturity. 

The ultimate goal of driver education is to produce 
collision-free drivers; however, the total elimination 
of crashes and violations by young drivers is an unreal­
istic goal. The way to assess the achievement of this 
goal may not be through drivers' records because, as 
R. Zylman states, "What appears on the driver's rec­
ords may have nothing to do with driver behavior" (4, p. 
7). He continues, "It is clear that driver's records-as 
they appear in the DMV [Department of Motor Vehicles] 
files are not a valid measure of driver behavior. The 
problem has its origin in the fact that data are being 
used for purposes for which they were not intended." 

For these reasons, the MDE decided to evaluate its 
driver education programs with objective-referenced 
measures of both students and classroom situations. 
Objective-referenced tests are designed to differentiate 
between students who have and have not mastered stated 
objectives . The measures are not aimed at ranking in­
dividuals or comparing them with each other as is true 
in norm-referenced testing. Objective-referenced tests 
focus on a student's achievement relative to a predeter­
mined criterion or standard of quality, while normed 
tests focus on a student's standing relative to a given 
group. Besides using these measures to ascertain 
which students have mastered the material, it is also 
possible to use the results in conjunction with an analy­
sis of the classroom delivery system. Theoretically, 
following instruction, all students should master all ob­
jectives taught. If the class as a whole does not per­
form well, a teacher could look at the way in which the 
material has been presented and make the necessary 
changes to improve the achievement level. 

PROJECT DESIGN 

The basic design for the project involved five stages: 

1. Develop, review, and revise performance objec­
tives for both the classroom and in-car experiences; 

2. Develop test measures to match each of the per­
formance objectives; 

3 . Pilot test , review, and revise the classroom 
items-selecting those appropriate for a final battery­
and determine the reliability and validity of an in-car 
measure; 

4. Administer the final classroom measure to all 
students; and 

5. Analyze the data. 

Performance Objectives 

The initial step in the evaluation project was the develop­
ment of basic objectives that should be included in all 
driver education programs regardless of program for­
mat or type of school (public, private, parochial, or 
commercial) offering the course. The first draft of the 
objectives was written by one of the driver education 
consultants on the MDE staff. 

Because of the potentially wide variability across the 
state, it was decided that as many driver education spe­
cialists (teachers, curriculum specialists, professors) 
as possible should be included in the review and revision 



of the objectives. It was assumed that their pooled opin­
ions would represent the general principles included in 
all Michigan driver education programs. 

During the first year of the project, the objectives 
were reviewed by over 250 individuals. The following 
four criteria were used in this review: 

1. They should be minimal or basic to all programs. 
Knowledge of the history of driver education would not 
be considered a basic skill. 

2. They must be specific rather than global or gen­
eral. An objective such as "A student will be able to 
drive safely at all times" is too general to be of any 
value. A better objective is "A student will know the 
meaning of roadway signs by their shapes." 

3. The wording of the objectives has to be clear to 
those using them. Incorporating terminology that is 
vague will only cause teachers to interpret the meaning 
in a variety of ways; thus, consistency is lost. 

4. The objectives must be measurable. If an objec­
tive cannot be tested by some procedure, then it serves 
no useful purpose. 

These persons also rated the objectives according to 
their importance (priority) in producing safe drivers 
(e .g., how to plan a trip was not considered very impor­
tant) and to the similiarity with which they are taught 
statewide. For example, freeway driving receives 
greater attention in the metropolitan areas than in the 
rural areas, but the procedures for making a right turn 
should be emphasized in all geographical areas. 

The final set of objectives included both classroom 
(cognitive) and in-car (psychomotor) skills. In the first 
category, the students would be tested by paper and 
pencil tests; in the second, students would drive a vehi­
cle and would perform certain specified maneuvers. A 
trained observer would rate the students' performance 
on each of the selected objectives. 

It was decided that there would not be any objectives 
dealing with the affective domain. The reason for this 
is that most measures of this nature are very superfi­
cial, and students are capable of responding in the man­
ner deemed appropriate for the circumstances. Thus, 
it is difficult to obtain any accurate measure of a 
student's true attitudes or beliefs. 

Classroom Performance Measures 

With the finalization and general acceptance of the per­
formance objectives, the item-writing process began. 
Four workshops in which 120 individuals participated 
were conducted across the state. At each workshop, 
several hours of instruction were provided on how to 
write proper objective-referenced test items. Some 
of the important factors that the item writers were 
taught included: 

1. The language should be at the sixth-grade level 
except for specific driver education terminology. If 
uncertain about a word, writers should try to use a 
simpler one. 

2. Items should be presented in a straightforward 
manner. The intent is not to trick students. 

3. The items should measure a single concept and 
should be neither too long nor too involved. 

4. When reasonable, four responses (foils) per item 
should be included. The responses should be appropri­
ate for the question being asked. 

The principal criterion for good items is that each 
item directly measure the objective for which it is be­
ing written. As Popham and Husek (?_, p. 133) point out, 
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the objective-referenced test writer's "chief rule is to 
make sure the item is an accurate reflection of the cri­
terion behavior. Difficult or easy, discriminating or 
indiscriminate, the important thing is to make the item 
represent the class of behaviors delineated by the [ob­
jective J.'' 

The goal was to have between 10 and 15 items per ob­
jective; the results were O to 115 items. There was one 
objective which, unfortunately, was written in vague 
terms and could not be clearly interpreted by the item 
writers. The objective covering sign shapes was so 
easy that 115 items were constructed. 

Following the workshops, the items were reviewed 
by the MDE staff and then submitted to a technical sup­
port contractor. The goal of the technical support con­
tract was to obtain at least 10 good items for each of 
the 152 classroom objectives by either revising items 
written during the workshops or constructing new items 
using the teacher items as prototypes. In most instances 
this goal was met; however, there were a few objectives 
so limited in scope that the development of 10 items was 
not feasible. The objective for which no items were 
written was dropped from consideration because of the 
difficulty in interpreting its intent. 

The MDE reviewed each of the items prepared by 
the contractor and then had a meeting with the contrac­
tor to determine the manner in which the items would 
be pilot tested. Following this review, four additional 
objectives were dropped because of problems in writing 
items which would not be biased or too obvious. There­
fore, a total of 147 objectives tested by 1366 items were 
prepared for pilot testing. 

The items were packaged in 20 test booklets of ap­
proximately the same length. Each test book covered 
about eight objectives, each of which was measured by 
approximately 10 items. 

Pilot Testing 

Schools participating in the pilot testing of the class­
room test items numbered 126. The schools were se­
lected randomly from the four most common program 
formats: two-phase, three-phase range, three-phase 
simulator, and four-phase. The number of schools se­
lected in each category was based upon the total per­
centage of schools in the state offering the various for­
mats. Programs ending between July 26 and August 27, 
1976, were eligible for selection. Consideration in the 
selection process was also given to the size of the city 
(metropolitan, urban, rural) as well as geographical 
location. 

In addition to the summer posttesting tryouts, eight 
schools participated in pretesting some of the high pri­
ority items. These schools administered the tests dur­
ing the first few days of their fall programs. The in­
formation obtained from the pretests enabled the MDE 
to be aware of students' performance prior to any for­
mal classroom training. 

Teachers in both the pretesting and posttesting 
samples were requested to provide the MDE with com­
ments concerning both the general aspects of the tests 
as well as comments about specific test items. These 
comments would be included during future review ses­
sions. 

Selection of Items for Statewide Testing 

The tests were scored by Michigan State University, and 
results were sent to each of the participating teachers. 
The university also performed the necessary test analy­
ses. Since these were objective-referenced tests, the 
analyses were computed on each of the objectives and 
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corresponding test items. The analyses computed in­
cluded a foil analysis, a KR20, Livingston internal con­
sistency (6), point biserials, biserials, and item dis­
crimination. 

In mid-October 1976, a review meeting was held in 
which 50 driver education teachers and specialists re­
viewed the test results, statistics, and teacher com­
ments. Suggestions were made regarding revisions and 
deletions of items. Also, input was provided on which 
objectives should be included in the final battery. 

Another review session was held with the contractor 
and MDE staff. During this time, decisions were made 
concerning the final test and format. Decision rules for 
dropping or revising items depended on the content of 
the objectives and teachers' review. Items for objec­
tives which were rated as commonly taught required a 
higher P-value (percent of students answering correctly) 
than those less commonly taught. Foils which did not 
operate well were revised where possible. Items were 
dropped in cases where the point biserials were too low. 
A special effort was made to simplify the vocabulary and 
reading level of all items retained. Several entire ob­
jectives were dropped because of measurement difficul­
ties, high pretest results, or the inadequacy of the ob­
jectives themselves. 

The final tests covered 60 basic objectives generally 
considered by driver education teachers as essential for 
effective programs. The five best items for each of 
these objectives were chosen for inclusion in the test 
packages. 

The choice of five-item tests was based upon several 
considerations. The first was the minimum number of 
items judged necessary to provide a reasonably ade­
quate measure of a student's attainment of an objective. 
A second was the amount of testing time available-the 
average student should be able to complete the test in 
one classroom period. However, since the test was 
untimed, the slower reader would not be penalized. 

Of the five items per objective, a student must an­
swer correctly four or five items to be considered as 
having mastered the objective. Since the classroom 
portion of the evaluation was in a multiple-choice for­
mat, it was necessary to minimize the possibility of 
misclassification. Therefore, a passing score was se­
lected so that an objective would be attained by guessing 
no more than 2 percent of the time. According to Mill­
man (7), the passing score associated with no more 
than a-2 percent chance oi its being obtained by random 
guessing is 80 percent, or four out of five in this situa­
tion. 

Four test booklets were designed. Each one covered 
15 objectives measured by five items for a total of 75 
items. The 15 objectives per booklet were randomly 
selected from the total set of 60 objectives. This was 
done so that the booklets would be comparable in the 
areas being tested. 

Following the packaging of the booklets, a readability 
analysis was computed on each of the items as well as 
on the four test booklets. The goal was to have the aver­
age reading level of each book at the sixth grade. The 
four booklets had an average reading level of 6.3, 6.2, 
6.4, and 6.3. Therefore, the reading level was consis­
tent among the four forms and was not likely to have an 
adverse effect when students' performance was analyzed. 

In-Car Performance Measure 

During the summer of 1977, the MDE, with assistance 
from a Michigan State University doctoral student in 
traffic safety, began designing an in-car road test. The 
intent of the instrument was to measure certain in-car 
performance objectives; however, those dealing with 

parking and emergency situations were to be omitted 
from the final measure. 

The initial activity was the design of an appropriate 
route. The route would need to include a variety of 
driving situations-city, expressway, and residential­
yet not require too much driving time. Certain other 
driving elements had to be included, such as turns from 
and to one-way and two-way streets. A further consid­
eration was that student drivers would not be placed in 
an intentionally dangerous situation; that is, they would 
not be requested to make unsafe maneuvers or be forced 
off the road and try to regain control. The eventual 
route encompassed all desired objectives. It covered 
approximately 17 .6 km (11 miles) and required about 
one-half hour of driving time. 

The route was divided into areas of specific and gen­
eral observations. The specific areas were designated 
as Location(s) of Performance Evaluation (LOPEs). 
While in these areas, the raters would pay close atten­
tion to definite driver behaviors. No recording of ob­
servations would occur at these points; instead, the re­
cording plus gene1;al observaliun would occur at other 
times. Also, there would be a warmup period of sev­
eral blocks during which both the rater or raters and 
the driver could become acquainted, thus reducing any 
apprehension or tension felt by the driver. 

Specific directions, as well as points where direc­
tions were to be given, were written. Strict adherence 
to the directions and locations for giving them was nec­
essary for appropriate driver reaction. Directions 
would be given with sufficient time for the driver to 
make all requested maneuvers safely. 

The actual in-car test was divided into two main sec­
tions: vehicle familiarization and driving. The vehicle 
familiarization section was a checklist for indicating 
whether or not an individual knew various parts of the 
vehicle, e.g., information gauges, starting and control 
devices, and safety devices. Also included were obser­
vations of a driver's pre ignition control tasks: starting 
the engine, putting the vehicle in motion, stopping the 
vehicle, and securing it. 

The driving section consisted of a series of observa­
tions to be made by the evaluators. There are three 
main concepts involved in all driving-search, speed, 
and direction. Included in each of these points is the 
element of timing. Although timing is an important ele­
ment of driving, it was included in the evaluation only 
when an obJechve speciiically ment10ne<1 1t. 1''1nauy, 
there were certain areas in which the drivers were 
judged on whether they yielded to pedestrians, or ve­
hicles, or both. For each of the Specific Performance 
Objective Test Sites (SPOTS), an indication of satisfac­
tory and unsatisfactory behavior was listed. These de­
scriptions would assist the evaluators while making their 
judgments as to the driver's performance. The last page 
of the driving unit included another type of checklist re­
lated to how well the driver obeyed traffic signs, sig­
nals, and lane markings. 

Five individuals were selected to be raters for the 
driving measure. Each individual had completed the 
training necessary for riding with unlicensed drivers. 
These five persons, along with an MDE member, partici­
pated in a 3-day training session. The route, directions, 
and meaning of terms were explained during this train­
ing. One of the most crucial aspects of the training was 
the familiarization of the route. The key to a successful 
evaluation was knowing the route and what to observe. 
Frequent reviews of the route, via actual driving, were 
included during the training. Also, some practice trials 
with student drivers were made so that raters' percep­
tions and scoring could be reviewed and discussed. 

Following the training session, the agreement be-



tween ratings on practice drives was reviewed to deter­
mine if any of the raters were less qualified than others. 
The various pairings of raters indicated that agreement 
was quite high; therefore, the actual pairings for the 
test situation would not influence results. 

Reliability of In-Car Measure 

During the first two weeks of August 1977, the reliabil­
ity study was carried out. An attempt was made to avoid 
Mondays and Fridays because of the atypical driving sit­
uation on these two days. Students from seven local 
school districts were selected randomly for participa­
tion. The school districts had recently completed a 
driver education program. The students selected had 
passed the course, but were not yet licensed drivers. 
Letters were sent to the parents or guardians of 80 
students requesting permission for them to participate. 
The study required at least 45 students. The additional 
students were included because of possible time con­
flicts, vacations, or failure to return the permission 
forms. 

The chosen design was such that each of 30 students 
would be evaluated by four raters. The extra 15 stu­
dents would be used as alternates in case some of the 
30 students were unable to complete the test. 

Of the six trained raters, four were chosen to test 
the 30 subjects. Because there were no significant dif­
ferences in the ratings for the practice trials, the four 
were selected randomly. The other two raters observed 
the alternates. 

Validation of In-Car Measure 

Following the analyses for the reliability study, plans 
for a concurrent validation were initiated. Most driving 
tests rely upon content validation rather than including 
the additional step of concurrent validation. The de­
partment was fortunate enough to have a criterion mea­
sure that could be utilized for establishing this addi­
tional validity. 

The Highway Traffic Safety Center (HTSC) at Michi­
gan State University (MSU) had developed a carefully de­
signed and validated road measure (criterion instrument) 
for use in the concurrent validation of in-car road tests. 
The HTSC procedure provided a criterion of safe and 
skillful driving performance necessary to validate the 
department's road test. The Driver Performance Mea­
sure (DPM) is considered as a research tool to "serve 
as a basis for and as a means of validating practical, 
simpler testing procedures which could be used by 
teachers and examiners" (8, p. 26). 

The validation study took place during the months of 
October and November 1977. A total of 40 students, 
randomly selected from students who had successfully 
completed the Lansing summer program, were assigned 
a particular date and time. As in the reliability study, 
alternates were chosen in case some students were un­
available at the requested time. 

Four individuals trained in using the DPM were in­
cluded in this study; three of the MDE's raters were 
used. Both the MDE and DPM raters received addi­
tional training so that they were familiar with the route, 
the measures, and the characteristics to observe. Sev­
eral practice trials were provided. 

Each subject drove the department's route once and 
the DPM route twice. One-half of the students drove 
the MDE route first; the other half drove the DPM route 
first. This procedure was utilized to alleviate any pos­
sible practice effects. Also, during the DPM, there 
were two raters per drive. After the first drive, the 
raters switched positions, from front to back seat and 
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vice versa. This would reduce any effect either posi­
tion might have on the observations. 

Internal consistency measures were computed on 
both the DPM and MDE tests. Both measures included 
scores on students' speed, search, and directional con­
trol. In addition, the DPM had an overall rating 
(PATTERN) for each point of observation. This score 
was determined by whether or not the driver performed 
safe or unsafe maneuvers in relation to the environment. 
The PATTERN score was not related directly to the 
other three scores. Finally, a correlation between driv­
ing scores on the MDE and the DPM was computed. 
Both total score and element scores were correlated. 
Since there were four DPM ratings per subject, these 
correlations were made using the average DPM score. 

Testing 

Beginning January 17, 1977, all students enrolled in a 
driver education program at a public, private, paro­
chial, or commercial school were required to take one 
form of the classroom test at the conclusion of their 
course. About 3 weeks prior to the end of each pro­
gram, teachers received the required number of tests 
and answer sheets as well as instructions for adminis­
tration. By December 15, 1977, approximately 140 000 
students had been tested. 

In addition to those students who completed the test 
at the conclusion of their course, some 4000 students 
took the test prior to any formal instruction. Teachers 
were requested to administer the pretests (the same 
tests used in the posttesting) to the students during the 
first or second day of class. The pretest information 
would provide the MDE with an idea of students' cogni­
tive knowledge prior to receiving their formal driver 
education training. 

Because the driver education evaluation was not in­
tended to penalize students with reading difficulties, 
teachers were informed that the test was not to be 
timed. Therefore, students could have as much time 
as needed to complete the test. Also, the teachers 
could answer any questions regarding the meaning of 
words, if the assistance did not give away the correct 
answer. In many instances, the tests were read to the 
students; some schools even provided cassette record­
ings of the test or audiovisual materials. 

Teachers were requested to submit comments to the 
MDE after they had administered the evaluation tests. 
The department received over 400 general comments, 
which were generally favorable toward the test construc­
tion and intent of the project. 

Less than a month after a class completed the test, 
the teacher received two reports. The first indicated 
how well each student did on each objective, and the 
second showed the percentage of students in the class­
room answering O to 5 items correctly for each objec­
tive. By using the objective-referenced testing proce­
dure, it was hoped that teachers would use the informa­
tion provided to revise their curriculum where they 
deemed it necessary. 

STATEWIDE ATTAINMENT 

Throughout the year, the MDE received periodic reports 
on the statewide attainment of the 60 basic objectives. 
The final report was based on approximately 25 000 stu­
dents per test form. The percentage of students cor­
rectly answering four or five items for each objective 
is shown in Table 1. The criterion level established 
was that 80 percent of the students would correctly an­
swer at least four items. Table 1 shows that only 13 of 
the 60 objectives were attained-less than 22 percent of 
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the basic objectives. Even if attainment were lowered 
to 75 percent, only an additional nine objectives would 
be met. The number and percent of objectives and cu­
mulative objectives achieved by students are shown in 
the following table: 

For students to have achieved an objective, they must 
have answered correctly at least four of the five items. 

The classroom objectives are divided into six units. 
The first two represent the very basic tasks of vehicle 
familiarization and basic control tasks. Of the 43 ob­
jectives tested from these two sections, only nine 
reached the desired level of attainment and eight of 
these were in vehicle familiarization. This unit covers 
areas of the driving compartment, starting and stopping 
the vehicle, driving fundamentals, and traffic control. 
The objective with the poorest achievement (49 percent) 
in the first unit dealt with signs and their respective 
colors. Putting the vehicle in motion had the highest 

Number of Objectives 
Students Objectives Achieved Cumulative 
(%) Achieved (%) Percentages 

80-100 13 22 22 
75-79 9 15 37 
50-74 32 53 90 
25-49 5 8 98 
0-24 1 2 100 

Table 1. Attainment rates for 60 objectives used in 
the Michigan driver education project. 

Objective Description 

Vehicle familiarization 
A2. 2 Preignition control procedures 
A2. 3 Starting engine 
A2 .4 Putting vehicle in motion 
A2. 5 Stopping vehicle 
A2. 6 Securing vehicle 
A3.2A Steps for right turn 
A3.2A Steps for left turn 
A3. 3 Vehicle positioning for turning left or right 
A3.4A Natural forces when rounding a curve 
A3.4B Compensation for effects of natural forces 
A3. 5 Effects of gravity going up or down hill 
A3. 6 Maintaining proper speed control 
A4.1A Traffic sign shapes with their purpose 
A4.1B Traffic sign shapes with driver action 
A4.1C Traffic sign shapes with colors 
A4.2A Traffic signals with their purpose 
A4.2B Traffic signals with driver action 
A4.3A Pavement markings with their purposes 
A4.3R Pavement markings with driver action 
A4.4 Driver action for traffic control persons 

Basic control tasks 
Bl.1 Vehicle movement at intersections 
Bl. 2A Potential conflict at intersections 
Bl.2B Reducing risks at intersections 
Bl. 3A Entering freeway 
Bl.3B Exiting freeway 
Bl.4A Path of travel on freeway interchanges 
Bl.4B Potential conflicts at freeway interchanges 
B2.1 Maintaining a space cushion 
B2. 2 Speed and directional control on space cushion 
B2. 3 Establishing proper following distances 
B2.4 Vehicle blind spots for various situations 
B2. 6 Kinetic energy on stopping distance 
B4.1 Conditions requiring lane changes 
B4.2 Procedure for lane changes 
E5.1 Eod:,.y ;:..~d h~~d po~!t!o::.~ fo:- ~::.:::!d~g 
B5.2 Vehicle handling when backing 
B6. 2 Overtaking and passing another vehicle 
B6.3A Legal overtaking and passing on the left 
B6.3,4 Illegal overtaking and passing on right/left 
B6. 4 Legal overtaking and passing on right 
B6. 5 Overtaking and passing a school bus 
B7. 2 Minimizing hazards when being passed 
BB. 5 Communicating with other vehicles 

Driver fitness tasks 
Cl. 2 Compensation for visual impairments 
C3 .1, 2 Minimizing distractions (inside and outside) 
C4.2 Compensation when under emotional situations 
C6.1 Physical effects of alcohol 
C6.2 Psychological effects of alcohol 

Intermediate control tasks 
D1.2B Increased speed on friction and impact 
Dl.6B Hazardous features of freeway engineering 
D2 .1 Parallel parking on incline 
D5. 6 Social responsibilities of drivers 

Advanced control tasks 
El.1 Hazardous situations for night driving 
El.2 Weather conditions and hazardous driving 
El. 2 Precautions to take for adverse weather 
El. 5 Factors reducing availability of friction 
E2.1 Driver response for emergency situations 
E3. lA Vehicle warning lights (malfunctions) 
E3.3 Steps to take with vehicle malfunctions 

Vehicle 
F2 .4 Procedures to follow in traffic accidents 

8 BfJ pereem of the studont1 answorad 4 or 5 items corrm:1ly, 
h75-79 p1m:ent of the stuckints an~wered 4 or 5 items corro,atly. 

Attainment 

Pretest Posttest Difference 
(%) (%) (%) 

58 70 12 
55 6'/ 12 
80 s9• 9 
69 73 4 
75 s2· 7 
38 60 22 
33 41 8 
50 67 17 
41 61 20 
53 70 17 
55 62 7 
74 s1· 7 
71 ss· 17 
55 79• 24 
25 49 24 
70 so· 10 
68 79• 11 
76 86' 10 
68 so· 12 
71 s3• 12 

54 63 9 
59 72 13 
64 77• 13 
30 57 13 
43 61 18 
72 7s• 6 
60 67 7 
71 s5• 14 
54 75• 21 
51 67 16 
47 70 23 

8 22 14 
50 69 19 
44 73 29 
12 '?0 22 
36 51 15 
44 72 28 
70 79• 9 
51 60 9 
29 51 22 
41 55 14 
40 48 8 
70 75• 5 

59 77• 18 
78 84. 6 
61 76b 15 
74 s2· 8 
42 57 15 

27 51 24 
48 61 13 
21 40 19 
70 82' 12 

35 73 38 
74 84· 10 
38 70 32 
35 59 24 
30 61 31 
59 65 6 
56 66 10 

35 45 10 



attainment (89 percent), both in this unit and in the en­
tire test. 

The second unit, basic control tasks, includes the 
concepts of being passed and passing, backing, lane 
changes, being followed and following, and intersec­
tions. The only objective in this unit that was attained 
dealt with maintaining a space cushion. The objective 
on the effects of kinetic energy on stopping distance had 
an attainment of only 22 percent. The items measuring 
this objecti_ve involved the notion of what happens when 
the speed of a vehicle is doubled. Most students re­
sponded that the stopping distance doubled as the speed 
doubled. 

The best unit with regard to high achievement was on 
driver fitness tasks. This unit includes the topics of 
drugs, alcohol, risk taking, attitudes, distractions, and 
physical attributes. Attainment ranged from 57 percent 
(psychological effects of alcohol) to 84 percent (minimiz­
ing distractions-inside and outside). Students did bet­
ter with the physical rather than psychological effects 
of alcohol. 

There were four objectives included from the inter­
mediate control tasks unit. One objective, social re­
sponsibilities of drivers, had an achievement level of 
82 percent. The other objectives were below 65 per­
cent attainment. 

The unit on advanced control tasks includes topics 
of what to do in an emergency or in adverse conditions. 
Seven objectives were tested, but only one had an attain­
ment of over 80 percent. The other attainment levels 
ranged from 59 to 73 percent. 

The final unit on the vehicle deals with car care, pur­
chasing a vehicle, insurance, and accidents. Only one 
objective was considered basic enough to test. This one 
dealt with the procedures to follow when involved in a 
traffic accident. Only 45 percent of the students were 
able to answer at least four of the five questions. 

From the attainment rates, it appears that most of 
the course work covered the sections on vehicle famil­
iarization and driver fitness tasks. As the skills be­
came more advanced, attainment decreased. Thus, it 
appears that more time is required in the classroom or 
that attention should be focused on the more critical 
skills. 

In November 1977, a meeting of 3 5 driver education 
specialists was held to review the items and correspond­
ing objectives. Their task was to determine the probable 
reason for poor attainment. The main question to be 
answered was whether lack of attainment was due to 
poor items or limited instruction. 

The reviewers' overall impression of the objectives 
tested was that they were appropriate, measurable, and 
teachable. However, because of the shortness of most 
programs, many objectives were deleted or only men­
tioned briefly. In some areas, such as natural forces 
(friction, gravity), the teachers themselves may not 
have fully understood the concepts. 

Since attainment was chosen to be at least four cor -
rect answers per objective, even with one poor item, 
students should have been able to answer the other four 
correctly if they knew the material. There were a few 
instances in which two or three items were inappropri­
ate or incorrect; therefore, attainment would be ex­
pected to be low. Of the 60 objectives tested, 28 had 
attainments below 70 percent. Of these 28, 15 were 
judged to have low attainment because of limited or in­
sufficient teaching. A few of the general areas, which 
did not appear to be emphasized in the courses, were 
emergency procedures, accident involvement, natural 
forces, parallel parking, and freeway driving. 

Although the tests were not to be timed, some 
teachers may have stopped the students after a given 
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amount of time. If this occurred frequently, a decrease 
in attainment should have been found near the end of 
each booklet. This did not seem to be the case. An in­
spection of the results for each booklet revealed that 
there was no consistent pattern of decreasing attainment 
levels in the latter sections of the booklets. The most 
striking example of a nondecreasing trend occurred in 
booklet three. Some 82 percent of the students attained 
the last objective, social responsibilities of the driver; 
while only 22 percent attained the next to the last objec­
tive, kinetic effects on stopping. 

The pretest attainment levels along with the differ­
ence between pretest and posttest results are also shown 
in Table 1. The results showed an improvement in all 
the objectives; therefore, some acquisition of knowledge 
occurred during the driver education programs. The 
pretest attainments ranged from 8 to 80 percent and the 
posttest results ranged from 22 to 89 percent with the 
same objectives being the highest and lowest in both in­
stances. Fifteen objectives had pretest attainment of 
70 percent or better. There were 36 objectives (60 per­
cent) in which at least one-half of the students answered 
four or five items correctly in the pretest. 

The difference between pretest and posttest results 
ranged from 4 to 38 percent with an average increase of 
slightly more than 15 percent. The objective showing 
the greatest improvement (from 35 to 73 percent) cov­
ered hazardous situations for night driving. The small­
est gain (from 69 to 73 percent) was on how to stop a 
vehicle. 

For those objectives that reached the posttest cri­
terion of 80 percent, the increase from pretest to post­
test was about 10 percent. This would tend to indicate 
that on objectives for which desired posttest attainment 
was achieved, students knew the material fairly well 
prior to beginning the course. 

DRIVING PERFORMANCE MEASURE 
RESULTS 

The other performance measure developed was for the 
observation of actual driving behavior. During the first 
few weeks of August 1977, 30 students were tested for 
the purpose of determining the reliability of an in-car 
measure and the raters. Four raters evaluated each 
of the students. Rather than combining the results of 
the four individuals, a separate reliability factor was 
obtained for each of the test components for each rater. 
The following table shows the test reliabilities: 

Test Component Rater 1 Rater 2 Rater 3 Rater 4 

Sum 0.92 0.90 0.86 0.87 
Drive 0.91 0.88 0.86 0.87 
Search 0.77 0.67 0.83 0.84 
Speed 0.80 0.75 0.76 0.61 
Direction 0.84 0.87 0.78 0.81 
Familiarization 0.67 0.71 0.59 0.34 
Signs 0.42 0.76 0.37 0.44 

The sum represents the entire test and includes 147 
observations. The drive component consists of the ac­
tual driving skills and includes search, speed, and di­
rectional control. Familiarization tasks involve whether 
students know the location of various parts of the vehicle 
as well as how to start and stop a vehicle. The final 
section, signs, includes students' attention to and com­
pliance with the designated signs and pavement mark­
ings. 

All but five of the reliabilities obtained were greater 
than 0.60, which is quite acceptable regardless of the 
type of research and is very good for a driving measure. 
The values derived in a study by Jones (~) and in the 
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Table 2. Pearson correlation of the MOE in-car 
measure. Dlrec- Familiar-

Test Component Sum Drive Search Speed tion ization Signs 

Sum 1.00 
Drive 0.98 1.00 
Search 0.86 0.86 1.00 
Speed 0.83 0.84 0.67 1.00 
Direction 0.77 0.81 0.47 0.52 1.00 
Familiarization 0.50 0.34 0.40 0.45 0.04 1.00 
Signs 0.43 0.36 0.26 0.10 0.49 -0.07 1.00 

Table 3. Validity of the MOE driving component. 
Drive r Performance Measure 

MOE 

Drive 
Search 
Speed 
Direction 

"p <0.01 . 

Sum 

0.46" (0.50) 
0.51• 
0.32' 
0.31' 

' p <0.01 . 

Michigan Road Test Evaluation (November 1977) by 
Vanosdall and others-the latter unpublished-were 
equal to or less than those obtained in the present study. 
The lower values for familiarization were due to a lack 
of variance within the items-71 percent of the items 
had means of 0.9 or better and 44 percent had means of 
1.0; the items were scored as either O or 1. The small 
number (9) of items for the signs section also affected 
the reliability results. 

In addition to the reliabilities of the measure, rater 
agreement was calculated for each of the test compo­
nents. Since the raters were not always paired with the 
same person, these correlations were computed for pair 
one (disregarding individuals) on drive one and pair two 
on drive two. The results are shown below: 

Test Component Pair 1 Pair 2 

Sum 0.86 0.83 
Drive 0.80 0.80 
Search 0.67 0.79 
Speed 0.72 0.51 
Direction 0.75 0.50 
Familiarization 0.83 0.52 
Signs 0.49 0.54 

The correlations obtained showed a high degree, in 
most instances, of agreement between the pairs of 
"""f o ,-.C'I Tn .-,11 ;,.,C!4-nnro.oo .f.ho ,..l""\,...,...olnf;".,....eo ,,.,o,...n. c,;,..,.,.,;,r; _ 
..a. ...,,.....,.A...,. ... ...................... ..,., ......... ....,....,..., ., .. .._"' v..., ...... ....,..,.....,.,.L...,....... ,., v.a."' .., ... E, ... .L.L.&...._ -

cant at p < 0.01. In other words, both raters saw the 
same behavior and rated it in similar fashion. These 
results verify that the training program was success­
ful. 

Because acceptable reliabilities were obtained, it 
was possible to proceed with a concurrent validation 
study. This study was conducted in October and No­
vember 1977, after students had been driving for at 
least two months. Most students (85 percent) had al­
ready obtained their driver license. Each of the 40 
students was rated by one MDE rater and two DPM 
raters. In addition, the DPM route was driven twice 
so that there were actually four observations provided 
on the DPM. 

Interitem reliabilities were again computed for the 
MDE test and found to be consistent with those of the 
reliability study. The correlations ranged from O. 54 
for familiarization to 0.89 for drive. Except for famil­
iarization and signs, all correlations were above 0. 70. 

The intercorrelations of the total test score and each 
of the six subscales are presented in Table 2. Scores 
on the drive component, which comprises approximately 
60 percent of the total test, correlated almost perfectly 

Search Speed Direction Pattern 

0,3 5• 0.35. 0.32' 0.44" (0.51) 
0.56" (0.60) 0.23 0.29' 0.42· 
0.21 0.32' (0.40) 0.16 0.36. 
0. 10 0.34' 0.32' (0.36) 0.33' 

(0.98) with the total test score. Each of the elements 
that were a part of the drive correlated above 0.80 with 
drive. However, both the familiarization and signs ele­
ments had low correlations with the total test score 
(0.50, 0.43) and even lower correlations with drive (0.34, 
0.36). This would indicate that these two components 
were not necessarily measuring the ability to drive prop­
erly as measured by the MDE drive. For example, stu­
dents may know where each of the parts of a vehicle are, 
but may or may not know how to operate a vehicle cor­
rectly. Finally, the correlation between sign and famil­
iarization was -0.07, indicating no relationship between 
the two components. 

The correlations between scores obtained on the 
DPM and the MDE were computed to ascertain the va­
lidity of the MDE measure. The mean score of the 
DPM was used in the correlation since there were four 
observations made per student. The results are shown 
in Table 3. 

According to the authors of the DPM, the pattern 
score is the most important in determining whether or 
not an individual can drive safely. This element corre­
lated 0.44 with the MDE drive component, which was sig­
nificant at p < 0.01. In fact, the MDE drive components 
were significant at p < 0.05 when correlated with the 
corresponding DPM components. Of the 20 correlations 
obtained, only four were found to be nonsignificant. The 
_ ______ ,_J.•---- -'-L-"---..l "·- .LL•,.. -·----~-L -~- --~----. .... t-1-
t.;UJ. J. tact.UUUi:I UUWI.J.UCU .Ul LUJ,i:1 J. coca..J. l,ll a..L C \.,VJ.l.l}Ja...L a.UJ.C 

to those obtained when the DPM was used to validate a 
new Michigan state road test by Vanosdall and others. 

If only one DPM rater had been used, the correla­
tions between the MDE and DPM would have been equal 
to the values shown in parentheses in Table 3. In all in­
stances, the MDE elements would have been significant 
at p < 0.01 when correlated with the appropriate DPM 
elements. 

DISCUSSION 

The goal of the driver education evaluation project was 
to answer several questions regarding Michigan's driver 
education programs. The major question was: Are cur­
rent driver education programs achieving the classroom 
performance objectives? The answer was obtained by 
the use of objective-referenced tests. After 1 year of 
testing, the MDE now has a clearer idea of what is be­
ing taught in driver education programs and thus can 
provide suggestions or assistance in improving the at­
tainment of the classroom performance objectives. 

The development of appropriate performance objec­
tives should enable the state to obtain consistency across 



all programs. The objectives will, at least, provide 
teachers with more complete knowledge of what should 
be taught. In turn, the consistency in performance ob­
jectives should be of value for future evaluation studies 
of driver education programs. 

The statewide results indicate that the material con­
sidered basic for all programs is not being attained as 
expected. Using the a priori criterion of 80 percent of 
the students answering correctly at least four items per 
objective, only 22 percent of the objectives were met. 
If the criterion were lowered to 75 percent, then 37 per­
cent of the objectives would be met; reduction to 70 per­
cent attainment would mean that 53 percent of the objec­
tives were met. Further reduction in the criterion level 
would be inappropriate given the way the tests were con­
structed. 

In fact, when one remembers the basic premise of 
the test construction, the theoretical goal would be that 
everyone should be able to answer correctly every ques­
tion. The objectives were selected by a representative 
sample of driver education teachers and specialists as 
being basic; the questions were constructed by driver 
education experts as being elementary and not tricky; 
and the average reading level of each test booklet was 
sixth grade. These factors were incorporated to assure 
that a criterion of 80 percent would not be unrealistic. 

One positive aspect of the research was that there 
was always an improvement from the pretest to the post­
test scores. Some learning is obviously occurring in 
driver education and this would indicate that driver edu­
cation should not be eliminated. However, on those ob­
jectives that reached the posttest criterion level, there 
was less improvement from the pretest to the posttest 
scores than for the other objectives. This would indi­
cate that, for these particular areas, students were al­
ready familiar with the topic prior to entering the pro­
gram. It might be advisable for teachers to administer 
a pretest to their classes and advance students from 
their entrance level. This might mean more time could 
be spent on the advanced skills. 

Another factor to consider is the time generally 
available for teaching-less than 30 hours in typical 
programs when all nonteaching duties are considered. 
The 30 hours of classwork may be insufficient for the 
instruction considered necessary. Even in longer pro­
grams, teachers may be merely reiterating the same 
concepts as in short courses rather than working on the 
advanced skills. More careful attention should be paid 
to this variable along with an in-depth review of what is 
being taught in the longer programs. 

Comments from the posttest review pointed out that 
the most frequent reason for low attainment on the tests 
was probably the limited or absence of teaching about 
many areas. This could be due to the time constraints 
imposed by the 30-hour classroom minimum require­
ment or because teachers were unfamiliar with some 
of the material. There were only a few instances in 
which the test items were viewed as the reason for fail­
ure. 

It is somewhat paradoxical that both the students and 
teachers considered the test to be fairly simple. Some 
even suggested that the tests should be made more diffi­
cult or that the correct answers be less obvious. How­
ever, these comments did not coincide with the results 
obtained. 

The driving measure was shown to be both reliable 
and valid. However, because of the time constraints 
imposed upon the project, it was not possible to select 
a stratified random sample of students for actual test 
administration of the in-car measure. 

The results of the classroom testing should not be 
construed to mean that driver education programs are 
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a waste of time; but rather that there is a need to take 
a closer look at what students are being taught and how 
the 30 hours of classroom time are being used, as well 
as the preparation that teachers have received. Perhaps 
it is necessary for the MDE and the local school dis­
tricts to work together to provide the necessary preser­
vice and inservice training so that teachers will be bet­
ter able to instruct their students. Also, a closer ex­
amination of how best to present the material in the 
given time frame would be important. Finally, a more 
extensive examination of the longer or full-semester 
programs should be implemented. 

Since the department and the local school districts 
now have some concrete data on the achievement of stu­
dents' cognitive knowledge, some changes may be possi­
ble. Although the results obtained provide a clearer 
picture of Michigan's driver education program, there 
are still questions that need to be answered. However, 
at this time, the information contained herein is the 
best information available regarding classroom perfor­
mance. 
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