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ABSTRACT

THE DEVELOPMENT OF A BATTERY OF KNOWLEDGE TEST
ITEMS FOR USE IN THE LICENSING OF
MOTORCYCLE OPERATORS

By

Richard Douglas Ashman

The number of motorcycles used in the United States
has steadily increased over the past twenty years, and with
the increase in demand, there have been deaths, injuries,
and property damage associated with motorcycle accidents.
Because of the increase in motorcycle accidents, many
states have instituted some form of special motorcycle
operator licensing procedure to help identify knowledgeable
motorcycle operators.

This study was designed to develop motorcycle
operator knowledge test items for licensing and program
evaluations. The test items were based on the critical
operation tasks needed for the safe operation of a motor-
cycle on the public streets and highways.

Description of the Methods, Techniques,
and Data Used

A population of 322 Michigan motorcycle operators
was included in the 1980-81 study period. Ten Secretary

of State Branch offices were used in the State of Michigan.



Richard Douglas Ashman

A descriptive analysis of the data was made for
particular information about the subjects as to age, sex,
and motorcycle riding experience.

An analysis of the test items was conducted to
indicate which items showed discriminating powers. The data
were, also, analyzed statistically to determine the inter-
relationships that existed between the variables and

critical tasks for motorcycle operation.

Findings of the Study

1. The data indicated that over 60 percent of the test
items had a discriminating power over .20. All of
the critical tasks areas were represented within
each of the four tests.

2. The different tests revealed strengths in one or
more of the critical tasks related to motorcycle
operation.

3. The statistical test, rotated factor analysis,
suggested no clear pattern in the relationships
with regard to the critical tasks as a whole.

4. A majority of the factors were coherent either on
a single task or several tasks with similarities
in the factors.

5. The rotated factor analysis was able to identify
the conceptual variables for motorcycle operators

tasks.
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CHAPTER I

INTRODUCTION

The number of motorcycles in the United States has
steadily increased from 660,400 in 1962 to over 5,800,000
in 1980.l Consequently, motorcycles have become an impor-
tant mode of transportation in the highway transportation
system.

With the increase in motorcycle usage since 1962,
the number of deaths in motorcycle accidents has also
increased. Motorcycle deaths increased from 759 in 1962 to
4,480 in 1980. There were some 52,600 motor vehicle fatali-
ties in 1980 and of this number motorcycle deaths accounted

for 4,480 of the fatalities.?

Motorcycle deaths thus
represented about 9 percent of the total number of motor
vehicle deaths, but accounted for only about 4 percent of
the registered vehicles.

When comparing death rates per 100 million miles

drive for 1980, the motorcycle death rate was 21 compared

lNational Safety Council, Accident Facts: 1981
Edition (Chicago, Ill.: National Safety Council, 1981),
p. 56.

21bid., pp. 40, 56.



to the overall motor vehicle death rate of 3.48; a rate over
six times as high.3 These statistics demonstrate that the
motorcycle is over represented in motor vehicle fatalities
regardless of whether one is looking at total fatalities or

fatality rates.

The Problem

Because of the increase in motorcycle accidents and
resulting deaths, injuries, and property damage, many states
have instituted some form of special motorcycle operator
licensing procedure. Forty-five states and the District of
Columbia have a special motorcycle license required to drive
on the streets and highways under their control.4

Forty-four states administered a special written
knowledge examination and conducted vehicle inspections as
part of the testing procedure. Forty states administered
off-road skills tests, 26 had on-street tests, and 12 states
required both.5 However, there was no indication of uni-

formity throughout the states with regard to the content of

the operators tests and/or licensing procedures.

31pid., p. 56.

4American Automobile Association, Digest of Motor
Laws, Forty-Seventh Edition (Falls Church, Vir.: January
1980), pp. 1-213.

5Motorcycle Safety Foundation, Cycle Safety Info:
State Motorcycle Operator Licensing (1979), p. 1.




Statement of Problem

A review of the research indicated that minimal
emphasis has been placed upon the desired content in licens-
ing examinations. Research attempts in knowledge test items
for motorcycles have been based on source documents of motor
vehicle operator tasks and/or general information references.
No evidence could be found where knowledge test items were
documented by a task analysis of motorcycle operation.

McDole and Berger of the University of Michigan
provided a motorcycle operators tasks guide based upon motor
vehicle operator tasks source documents.6 This research,
and others prior to 1974, were founded on motor vehicle
operator tasks sources for driver education and licensing.
Prior to September, 1974, no motorcycle operator task analy-
sis source documents were available. Blair Heywood and
James McKnight, under contract for National Public Service
Research Institute, developed the first true motorcyle task
analysis in 1974.”

The Heywood and McKnight analysis applied to the
performance, knowledge, and skills required in safe operation

of motorcycles by novice and experience operators alike.

6T. L. McDole and W. G. Berger, Item Writer's Guide
For Motorcyle Riding: A Preliminary Outline, Prepared under
contract FH-11-7616 for the National Highway Safety Admini-
stration, U.S. Dept. of Transportation, Washington, D.C.
(Ann Arbor, Mich.: The Highway Safety Research Institute,
August, 1971).

7H. Blair Heywood and A. James McKnight, Motorcycle
Task Analysis, Prepared for the Motorcycle Safety Founda-
tion by the National Public Service Research Institute of
Central Missouri State University, September, 1974.




This document was prepared for use in developing instruc-
tional programs, materials, practices, and testing programs.8
The program with the knowledge test items identified above

is that they have not been documented by critical motorcycle

operator tasks analysis.

Purpose of the Study

The primary purpose of this study was to develop
valid and reliable motorcycle operator test items based upon
the critical driver tasks for operation of a motorcycle.
These test items could then be used for licensing and pro-

gram evaluations.

Importance of the Study

This study was important for two reasons. First, a
review of literature indicated there was a need for an
evaluation instrument based upon critical tasks for safe
motorcycle operation. This is not to imply that other tests
and test items were not successful in testing motorcycle
operators' performance. There were a number of test items
developed over the years. The American Association of Motor

9 10

Vehicle Administrators,” The Texas Licensing Program, and

8Ibid., PP. Xi-xvi.

9American Association of Motor Vehicle Administra-
tors, Suggested Questions for Motorcycle Licensing, A report
prepared by the Motorcycle Industry Council in cooperation
with the National Highway Safety Bureau (undated).

10Lewis A. Locke, Motorcycle Operator Licensing:
Design, Analysis and Revision of The Texas Licensing Program,
A research study jointly funded by the State of Texas and
U.S. Department of Transportation, Conducted in cooperation
with the Texas Department of Public Safety and Texas A & M
University, 1968.




Pollock and McDole, to name just a few, have developed motor-
cycle operator test items.1l However, no evidence could be
found for motorcycle test items being based upon the critical
tasks identified in a task analysis specifically for motor-
cycle operation. When Pollock and McDole developed their
test item pool, a motorcycle task analysis had not been
completed. Pollock and McDole did document their National
Item Bank Tests of Driving Knowledge on the HumRRO Driver

Education Task Analysis.12

The HumRRO analysis, however,
was primarily designed for use with motor vehicles and was
relevant to the field of driver and traffic safety educa-
tion.13
Second, the need to improve and update motorcycle

operator licensing tests has become more critical with the
increase in motorcycle operation and accidents. As a result,
activity in this regard has become more prevalent. At the
end of 1979, there were ten states, and several providencies

of Canada involved in upgrading motorcycle operator licensing

examinations with regards to knowledges and skills needed

llW. T. Pollock and T. L. McDole, Development of

a National Item Bank for Tests of Driving Knowledge, A report
to the National Highway Traffic Safety Administration, Con-
tract FH-11-7617, September, 1973.

121pi4., p. 2.

13A. James McKnight, Driver Education Task Analysis,
Vols. I-IV, Human Resources Research Organization, Final
report on NHTSA Contract FH-11-7336, March, 1971.




for safe operations.14 California is now in a federally
funded demonstration project to evaluate the effectiveness
of an improved licensing program to reduce motorcycle
accidents and injuries.15

The staff of the Motorcycle Safety Foundation has
helped nineteen states and two territories in the United
States update their motorcycle licensing program by providing
and adopting the Foundation's "Motorcycle Operator Manual.“16
These projects need a source document that is reliable and
helpful in determining safe motorcycle operation.

Warren Quensel expressed the opinion that a task
analysis is the "key" to the development of a valid instruc-

tional program.17

An analysis of required tasks contributes
to the development of instructional objectives for desired
outcomes.18 To evaluate the outcomes, an examination needs

to be based upon the objectives indicated by the task analy-

sis.

l4Motorcycle Safety Foundation, 1977 Annual Report

(Linthicum, MD.: Motorcycles Safety Foundation, 1977).

151pia.

16Motorcycle Safety Foundation, On the Move, Vol. 6,
No. 1 (Linthicum, MD.: Motorcycle Safety Foundation,
January, 1980), p. 1.

17Warren P. Quensel, "Approaches to Traffic Safety
Education Program Development," Journal of Traffic Safety
Education (October, 1979), 6.

1811i4.



There is reason to believe that there are applica-
tions of the study for state licensing agencies and instruc-
tional programs alike. Today, there is a task analysis
available which will permit the identification and selection
of content items that are vital to the successful operation
of motorcycles.19

It must be noted, however, that the test items in
this study are measuring only the necessary knowledge for
on-the-roadway operations. There was no attempt to relate
the test items to accidents and violations, but to make
valid the critical task test items for motorcycle operation.
Failure to comply with the necessary responses in a critical
task may contribute to unwanted accidents. Pre-knowledge

surely will help reduce or prevent the possibility of future

accidents.

Procedures for the Study

The content areas used in writing the test items

were selected from the Heywood and McKnight Motorcycle Task

Analysis. Only those items receiving a critical index of

"9" in overall criticality were used for the bases of the

20

test items. The overall criticality was determined by

operator error probability, frequency of use, accident

19Heywood and McKnight, Motorcycle Task Analysis,

pp. 1-411.

201pi4.



likelihood, and accident severity. A critical index of 1
to 9 was used and the high number indicated a high critical
factor.

Test items from the Pollock and McDole National Item
Bank of Driving Knowledge Tests were selected to cover the

21  agditional

critical test items for motorcycle operators.
test items were develop to cover adequately any task analysis
content areas not selected from the National Item Bank Pool.

The item pool consisted of an evaluation of the items
in the pool by prescreening, item analysis, pilot-testing,
and pre-test item validation. Content validity was deter-
mined by having the test item pool evaluated by both Michi-
gan Department of State personnel and ten motorcycle experts
in the fields of motorcycling, education, administration,
and licensing.

The data were collected by means of four separate
tests given to motorcycle operators from the State of Michi-
gan. The Michigan licenses examiners administered the
voluntary test to the respondents, after their state
licensing examination was completed. The completed tests
were sent to the New Programs Division of the Secretary of

State office in Michigan.

Definition of Terms

Behavior--Behavior refers to mental, emotional, and

physical reactions.

21Pollock and McDole, Development of a National Item
Bank, pp. B5-53.




Critical Driver Tasks--The behavior in the task

analysis was rated for its frequency, error probability,
accident likelihood, and accident severity by ten experi-

enced motorcycle operators.

Criticality Index Tasks--The criticality indexes

ranged from 1 to 9 with only those tasks with this index 9

used as critical tasks for the study.22

Human Resources Research Organization--The Human

Resources Research Organization (HumRRO) is a nonprofit
behavioral research and development organization working to

improve human behaviors in our society.

Knowledge Test or Examination--Generally a written

evaluation covering the information in a state licensing

manual on necessary motorcycle operator knowledge.

Licensing Agency--The state's governmental office

that is empowered to test the knowledge and abilities of
future and present motor-vehicle operators, and certify
those individuals with some form of license that qualifies
them to operate motor vehicles on the public highways in

the state.

Motorcycle Safety Foundation--The Motorcycle Safety

Foundation (MSF) is a national private, nonprofit organi-
zation whose goal is the reduction of motorcycle accidents

and injuries.

22Heywood and McKnight, Motorcycle Task Analysis,

pP. XV.
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Reliability--Reliability is the consistency of the
23

evaluation results.

Task--Task "refers to a group of behaviors related
to one another by having a common purpose or involving

similar sets of behaviors."24

Tasks Analysis--Tasks analysis "describes the be-

haviors, knowledge, and skills required in the safe opera-
tion of motorcycles."25
Validity--Validity refers to how accurately a test

Sy 2
measures what it is supposed to measure. 6

Overview of the Study

Chapter II is a review of the research and other
professional literature which pertains to the development
of test items. The first section describes the research
work done on motorcycle tasks analysis and knowledge test
items. The final section discusses the procedures suggested
for development of test items.

The research design and methodology of the study is

presented in Chapter III. The major sections of this

23Norman E. Gronlund, Measurement and Evaluation in
Teaching, Third Edition (New York: Macmillan Publishing
CO., 1976)I p' 80.

24Heywood and McKnight, Motorcycle Task Analysis,

p. xii.

251pid., p. xiii.

26Gronlund, Measurement and Evaluation in Teaching,

p. 79.
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chapter are the origin of test items, preparation of test
items, data collection, and the analysis of the test models.

Chapter IV presents analysis of the data from the
study. The chapter is divided into three sections: per-
tinent information about the respondents, descriptive analy-
sis of the test items, and a statistical analysis of the
relationships.

In Chapter V is found the summary of the study,
conclusions, recommendations, recommendations for further

research, and a discussion.



CHAPTER II

REVIEW OF LITERATURE

An extensive search of the literature was conducted
to produce information related to the tasks involved in safe
motorcycle operation, and the development of motorcycle
knowledge tests. The first section of this chapter presents
the literature pertinent to the practice and procedures
employed in the development of motorcycle tasks and evalua-
tions. The second section is devoted to the development

procedures for test item construction.

Motorcycle Tasks and Tests

Since the Motorcycle Safety/Highway Safety Program
Standard was issued in 1967, there has been a steady trend
to require a special motorcycle operator's license or
endorsement in the states. A survey conducted by the Motor-
cycle Safety Foundation, with endorsement by the American
Association of Motor Vehicle Administrators, requested from
the states and the District of Columbia detailed information
concerning the licensing procedures for motorcycle operators.

Results of the survey revealed that thirty-eight states had

12
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27

a special written knowledge examination. There were forty-

five states and the District of Columbia which required a

. 2
separate motorcycle license or endorsement. 8

Only states
of Arkansas, Idaho, Indiana, Mississippi, and West Virginia
did not require a special license for motorcycle operation
in their state.29
The State of Texas conducted a study of its motor-
cycle licensing program which included a revision of its

knowledge tests.30

In 1977, the Motorcycle Safety Founda-
tion assisted several states in providing workshops for
licensing supervisors and helped in the review of state
knowledge tests. Five states--Wyoming, Virginia, Pennsyl-
vania, Illinois, and Louisiana--held licensing workshops
with the Motorcycle Safety Foundation. During the same year,
the Foundation assisted the Canada Ministry of Transportation
in that country's licensing improvement project. The State
of Tennessee adopted the model motorcycle manual and know-

ledge test developed by the Foundation in 1977. California

was in the process of evaluating the federally funded

27L. B. G. Nathan and P. F. Waller, State Procedures
for the Licensing of Motorcycle Operators, A survey conducted
as a contract for the Motorcycle Safety Foundation (Chapel
Hill, N.C.: University of North Carolina, Highway Safety
Research Center, June, 1974), p. 1.

2 . . .
%merlcan Automobile Association, Digest of Motor
Laws, pp. 1-213.

291pid., pp. 14, 52, 61, 104, 205.

30 . .
Locke, Motorcycle Operator Licensing, p. 1.
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"motorcycle licensing improvement project" for effectiveness
in the reduction of motorcycle accidents and injuries.31
The first step in developing a motorcycle knowledge
test is to determine the necessary tasks involved in motor-
cycle operations. McDole and Berger developed the first set
of riding task items for motorcycle operation in 1971.32

The Item Writers' Guide was developed to assist in the

identification of motorcycle riding tasks, and to be used
as a source document for developing motorcycle examinations.
The McDole and Berger task development was an extension of
the "HumRRO Driver Education Task Analysis" completed by
A. J. McKnight in August of 1970.

The HumRRO Task Analysis was the most extensive
item bank used for upgrading driver licensing examinations

for motor vehicle operations.33

The Guide presented only
those tasks in operating a motorcycle for on-road and off-

road behaviors. The rider behaviors included the following

tasks
1. Basic Control Tasks
2. General Driving Tasks
3. Tasks Related To Traffic Conditions
4., Tasks Related To Roadway Characteristics
5. Tasks Related To the Environment

31Motorcycle Safety Foundation, pp. 5-11l.

32McDole and Berger, Item Writer's Guide For Motor-
cycle Riding, pp. 1-88.

33McKnight, Driver Education Task Analysis, Vol. 1.
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6. Tasks Related To the Motorcycle
7. Pre-Trip Tasks
8. Maintenance
9. Legal Responsibilities34
Forbes indicated in his book on human factors that
the driving task analysis by McKnight was a systematic
search of the literature on driving behaviors organized in
a formal scheme that provided trainable driver tasks in
motor vehicle operation. The procedure was capable of
ordering information for driving behavior and conditions
that influenced behavior to develop the necessary objectives
for test item construction.35
These tasks and others prior to 1974 were founded on

some form of motor vehicle task analysis, but not on tasks

necessarily in motorcycle operation. The Motorcycle Task

Analysis conducted by Blair Heywood and James McKnight was
the first to deal with the special tasks in motorcycle
ridding. This study described the needed behaviors, know-
ledge, and skills in safe motorcycle operation. The content
areas included in the tasks analysis were as follows:

1. Basic Control

2. Roadway Characteristics

3. Traffic Characteristics
4. Environmental Characteristics

34McDole and Berger, Item Writer's Guide For Motor-
cycle Riding, pp. 1-88.

35T. W. Forbes, Human Factors In Highway Traffic

Safety Research (New York: Wiley-Interscience, a Division
of John Wiley & Sons, Inc., 1972), p. 266.
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5. Off-Road Characteristics

6. Operator Characteristics

7. Motorcycle Characteristics 36
8. Passenger and Cargo Characteristics

The first research in the area of motorcycle test
items was conducted by the Motorcycle Industry Council which
recommended questions for a motorcycle driver license exami-
nation. This report was prepared for the American Associa-

37 The study by Malany

tion of Motor Vehicle Administrators.

presented one of the first comprehensive programs for motor-

cycle driver's licensing and was a model for knowledge

examinations.38

A test item evaluation by McDole produced two

paralled test forms that measured the on-the-road knowledge

of motorcycle operators. The McDole study recommended the

following content areas for a motorcycle knowledge test pool:
1. Pre-operative Procedures

. Basic Knowledge

. Driving Situations

. Vehicle and Driver 39
. Vehicle Code--Laws and Regulations

[S200 =S UV V)

36

pPp. V-ix.

Heywood and McKnight, Motorcycle Task Analysis,

37American Association of Motor Vehicle Administra-
tors, Suggested Questions for Motorcycle Licensing, p. 24.

38LeGrand L. Malany, A Report Developing a Compre-
hensive State Program of Motorcycle Driver's Licensing,
No. 3 Highway Traffic Safety Center, 1969.

39Thomas L. McDole, "Development of a General Know-
ledge Test For Use In Motorcycle Operator Education and
Evaluation Programs" (a Doctoral Dissertation, College of
Education, Michigan State University, East Lansing, Michigan,
1973), p. 174.
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Pollock and McDole developed a "National Item Bank"
for knowledge test in 1973 which also included an item pool
of questions related to motorcycle operation. Their report
suggested that the content of a knowledge test should cover
the following driving topics:

1. Pre-operation Procedures

2. Basic Control Procedures

3. Basic Maneuvers

4. Road and Weather Conditions
5. Emergencies

6. Driving Situations

7. Driver and Vehicle Conditions
8. Legal Requirements40

Test Construction

The first step in developing an evaluation tool is
to determine the necessary outcomes to be expected of the
respondents. These outcomes are determined by the kind of
knowledge, understanding, and attitudes the individual
should possess. The specific objectives should be stated
in clear terms for a particular behavior desired of the
41

respondent.

Beggs and Lewis described in their book, Measurement

and Evaluation In the Schools, the procedure for developing

tests. The first process is the development of appropriate

content areas to be covered and the nature of the group to

40Pollock and McDole, Development of a National Item
Bank, p. 7.

41Norman E. Gronlund, Measurement and Evaluation In
Teaching, Third Edition (New York: Macmillan Publishing
Co., Inc., 1976), p. 7.
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whom the test is to be administered. The content needs to

be assessed and weighted according to the cognitive domain

levels of knowledge, comprehension, application, analysis,

synthesis, and evaluation.

42

To establish the needed behavioral objectives, one

must analyze the nature of the tasks specific to the out-

comes of the evaluation. The types of outcomes should be

identified by a small number of topics or headings. Gronlund

suggested the following categories as possible topic areas:

l.

4.
5.

6.

8.
9’

Knowledge--terminology, specific facts, concepts
principles, methods, and procedures
Understanding--written materials and problem situa-
tions

Application--of factual information and problem
solving skills

Thinking skills--critical and scientific

General skills--laboratory, performance, communica-
tion, computational and social

Attitudes--social and scientific
Interest--personal, educational and vocational
Appreciations--social and scientific
Adjustments--social and emotional43

To prepare a valid and useful test, Gronlund recom-

mended that a series of basic steps be followed:

AU WM
[ ]

Determine the purpose

Construct a table of specifications
Select the item types

Prepare a set of test items
Assemble the test

Administration of the test

42Donald L. Beggs and Ernest L. Lewis, Measurement

and Evaluation In the Schools (Boston, Mass.: Houghton

Mifflin Co., 1975), pp. 103-04.

pp. 29,

43Gronlund, Measurement and Evaluation In Teaching,
37.
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7. Analysis of the test
8. Results of the test project.%4
Micheels and Karnes provided a list of necessary
steps for building a test successfully which included:
1. Major objectives of course content--list, examine,
analyze, and define according to expected outcomes
2. Develop a table of specifications
3. Construct test items based on objectives
4. Assemble items in test
5. Develop directions for test administration
6. Have experts analyze the test
7. Administer test to a group of subjects, and re-
analyze the test and make necessary revisions as
needed.4
A list of learning tasks specific to the behaviors
are the basis for the content to be covered in a test. A
representative sample of the tasks can be obtained by con-
structing four or five items for each task. However, if the
domain of tasks is very limited, a table of specifications
might not be necessary.46
A simple test of all the specific tasks and objec-
tives within the behaviors will provide a table of specifi-

cations. The Beggs and Lewis, and Gronlund references in

measurement and evaluation recommended similar formats in

441pid., p. 136.

45w. J. Micheels and M. R. Karnes, Measuring Educa-
tional Achievement (New York: Macmillan Publishing Co.,
Inc., 1958), pp. 126-29.

46Gronlund, Measurement and Evaluation In Teaching,
pp. l44-46.
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generating a table of specifications represented in
Figure 1.47'48
There were general agreement that objective test
items present the pupil with a highly structured task that
also limits the kind of responses they can make. The
respondent must demonstrate the specific knowledge, under-
standing, and/or skills tested in each item. The multiple-
choice form was recognized as the most widely applicable and
useful type of objectives test item. It can measure both
the simple and more complex learning outcomes and was
especially useful for measuring outcomes that require the
understanding, application, or interpretation of factual
information.49
The basic learning outcomes measured by multiple-

choice items from simple to complex was presented by Gronlund

in Measurement and Evaluation In Teaching. He recommended

that the items:

. Cover knowledge of terminology

. Cover knowledge of specific facts

. Cover knowledge of principles

. Cover knowledge of methods and procedures

. Identify the correct application in a situation

. Interpret various relationships between facts

. Justify the use of a particular method of pro-
cedure.

47Beggs and Lewis, Measurement and Evaluation In the
Schools, p. 104.

48Gronlund, Measurement and Evaluation In Teaching,

p. 143.

49 50

Ibid., pp. 188-90. Ibid., pp. 191-95.
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Content

Area Tasks or Objectives

Knowledge

Understanding

Skills

Application

Attitudes

Appreciations

Figure 1. Table of Specifications.
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It was recommended by Beggs and Lewis that the con-

struction of test items be assessed from the specialist

point of view and possess content validity.51

There were several characteristics for good test
construction recommended by experts in the area of measure-
ment and evaluation. Berger summarized these characteris-
tics in a federally funded project in 1971. The character-
istics of a good test are that the test is reliable and valid
and the test starts with good test items.52

There are three basic types of validity commonly
used in measurement. Gronlund identified these as content
validity, criterion-related validity, and construct validity.
Gronlund defined them as follows:

1. Content validity--how well the test measures the
subject matter content and behaviors under consider-
ation.

2. Criterion--related validity--how well test perfor-
mance predicts future performance or estimates
current performance on some valued measure other
than the test itself.

3. Construct validity--how test performance can be
described psychologically.>3

51Beggs and Lewis, Measurement and Evaluation In the

Schools, p. 104.

52G. W. Berger, Understanding Test Construction:
The Design of License Knowledge Tests (Ann Arbor, Mich.:
The Highway Safety Research Institute, prepared for inclu-
sion in A Handbook for Driver Licensing Knowledge Testing,
Under Contract PH-11-7616 for National Highway Safety Admin-
istration, U.S. Department of Transportation, 1971), p. 2.

53
pp. 81-96.

Gronlund, Measurement and Evaluation In Teaching,
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The most important item to consider in constructing
tests is validity. Validity refers to the extent the evalua-
tion results serve its particular purpose.54

The next consideration should be the importance of
reliability in the evaluation tool. The reliability of a
test measurement refers to the consistency of the evaluation
results. Test reliability is necessary, but not sufficient
enough, for validity. The reliability simply provides the
consistency necessary for possible validity.55

Usability of testing instruments is also an important
consideration and should not be overlooked when constructing
tests. The test developer needs to consider the cost of
implementing the test, but this should be a minor consider-
ation. More important than cost is the validity and reli-
ability characteristics. One of the major considerations
in the usability of a test is the ease of administration.

The directions should be simple and clear so it can be
administered by people with limited amounts of training.
The length of time required for the test should be as short
as possible. Gronlund further indicated that to be valid
and reliable, a test should fall somewhere between 20 and

60 minutes.56

54 55

Ibid., p. 102. Ibid., pp. 105-07.

>61pid., pp. 125-28.
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Summary

This chapter included two sections. Section one
was devoted to literature pertinent to motorcycle examina-
tions and practices and procedures used in the development
of motorcycle evaluations and tasks. The second section
discussed the development procedures used for test con-
struction.

The literature reviewed indicated that, prior to
1974, a motorcycle task analysis was not available and that
source documents used for motorcycle examinations were pri-
marily established from motor vehicle analysis. There was
also a determination that a test construction procedure was
a primary consideration for good tests; and a continuous
evaluation process is required as indicated by the measure-
ment and evaluation authorities. The two main considera-
tions in the development of good tests were validity and
reliability. To accomplish the needed validity and relia-
bility, one must determine the content and specific tasks

to be evaluated.



CHAPTER III

METHODOLOGY OF THE STUDY

Presented in this chapter of the study are the pro-
cedures employed and steps taken to develop motorcycle
operator knowledge test items. The major sections include
the origin of the test items, preparation of test items,

data collection procedures, and data analysis methods.

Origin of Test Items

The content areas used to write the study test items

were selected from the Heywood and McKnight Motorcycle Task

Analysis prepared for the Motorcycle Safety Foundation.
Heywood and McKnight used four critical factors to develop

an index of criticality for a particular behavior in safe
motorcycle operation. The operator behaviors (critical
factors) were rated according to frequency, error probability,
accident likelihood, and accident severity. The overall
criticality was then determined by a critical index of 1 to

9 with the high number indicating a high critical behavioral
factor.57 Only those behaviors with an index of 9 were used

in developing the test items for this study.

57Heywood and McKnight, Motorcycle Task Analysis,
PpP. Xiv-xvi.

25
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Development of Source Document

The basic source documents used in developing the

content of the Motorcycle Task Analysis were motorcycle

publications such as textbooks, lesson plans, technical
reports, periodicals, interviews, audio-visual material, and
operator observations involving photographic analysis.
McDole's and Berger's "Item Guide" was used as a foundation

58 Other source

source for the motorcycle tasks analysis.
documents, Thomas McDole dissertation, state examinations,

Motorcycle Safety Foundation materials, and The Pollock and
McDole Item Bank Pool, were used to generate test items for

the study.

Content Areas and Behaviors

The content areas of the study were based on the

Motorcycle Task Analysis critical indices with a value of 9.

A table of specifications was constructed to indicate the
learning tasks necessary for safe motorcycle operation
behaviors as shown in Figure 2. The major areas of content
with an index of 9 is shown on the left side of the figure
and indicates the proportion of the test items that should

be devoted to each of the behaviors. A test of general
behaviors are across the top of the figure showing the
knowledge and skills required for safe motorcycle operation.

The weighing of knowledge and skills made it possible

to construct test items which measured a representative

>81pid., p. ii.
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sample of the intended outcomes. The figure provided some
assurance that the tasks would receive the necessary emphasis
in the test. A representative sample of tasks could be
obtained by constructing four or five items per task. This
was accomplished by providing one item for each task in each

of the four tests in the study.

Preparation of Test Items

The first procedure used in test item development
was the selection of item format. The multiple-choice form
was used to measure the outcomes of knowledge and skills as

suggested by Gronlund.59

The multiple-choice item can
measure both simple and complex outcome of knowledge, under-
standing, and application tasks.

Test items from the Pollock and McDole National Item
Bank were selected to cover the critical test items for
motorcycle operators. Additional test items were developed
to adequately cover any task analysis content areas not
selected from the National Item Bank Pool, Thomas McDole
Dissertation, and state motorcycle examinations.

The evaluation of items in the original item pool
consisted of item analysis and pre-test item evaluation.
The evaluations produced ninety-five items that covered the

critical tasks for safe motorcycle operation. The content

areas and number of items for each major task were:

59
p. 188.

Gronlund, Measurement and Evaluation In Teaching,
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Number
of Items
1. Basic control tasks 30
2. Tasks related to roadway characteristics 20
3. Tasks related to traffic conditions 25
4. Tasks related to the environment 10
5. Tasks related to the operator 10

The test responses were scored and analyzed to
identify any "poor" items. A "poor" item was identified by
the criteria of item difficulty less than .20 and correlation
of respondents less than .50. The criteria was applied to
the test items and those that passed were included in the
final test item pool. The final test pool consisted of

eighty items for this study evaluation.

Evaluation of Item Content Validity

A group of motorcycle experts was used to determine
if the items covered the critical task items in the Heywood

and McKnight Task Analysis for motorcycle knowledge, skill,

and application. Ten individuals identified with motorcycle
licensing, instruction, programming, and operation reviewed
the ninety-five items. These expert reviewers were used to
modify the test items for the final pool (see Appendix A).
After the modifications were completed, four tests with

twenty items each were formulated for the testing.

Data Collection

One of the four final tests were given to 322
Michigan motorcycle operators after they had passed the

Michigan Knowledge Test at one of the ten state branch
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offices. These ten offices were selected from the 201
branch offices within the state on the basis that they had
a high volume of motorcycle license applicants. Six branch
offices were from region four, and the remaining four offices
were from region five (see Appendix B).

The Michigan Secretary of State Office is assigned
the responsibility of testing the knowledge and abilities
of future and present motorcycle operators, and certify
those individuals with some form of license that qualifies
motor vehicle operators for the State of Michigan. Per-
mission for the testing was obtained from Mr. Michael
Rudisill, supervisor of New Programs Division, Bureau of
Field Services, Department of State. Mr. Rudisill and his
supervisors agreed to test the Michigan motorcycle operators
at the selected branch offices.

The testing was conducted by branch examinors on
consecutive office work days during the business years 1980
through 1981. The respondents were original or renewal
motorcycle license applicants who passed the tests for a
motorcycle license in Michigan during the study time period

at the selected offices.

Data Analysis

Percentages and frequency distributions were utilized
to show the responses regarding the variables of sex, age,
and riding experience. Frequency distributions were
developed on the individual responses for the eighty test

items. A discrimination of powers test was conducted
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comparing the means of the top one-fourth to the means of
the bottom one-fourth to show the difference in mean scores.
A factor analysis was used to establish which questions
clustered together to form common factors. Tables were
developed to illustrate the degree of relationships in the
study.

The major sections presented in this chapter included
the origins of test items, preparation of items, data
collection procedures, and the data analysis methods used
in developing the motorcycle operator knowledge test item
pool.

The presentation and analysis of the data is found

in Chapter 1IV.



CHAPTER IV

ANALYSIS OF THE DATA

In the preceding chapter, the design and methodology
of the study was presented. In this chapter, the analysis
of data may be found. The chapter is divided into three
sections: pertinent information about the respondents,
descriptive analysis of the test items, and a statistical

analysis of the relationships.

Pertinent Information About the Respondent

This section presents information on the following
characteristics of the respondents in the study groups:
1. Ages of the respondents in the study test groups.
2. Ratio of females and males in the study test groups.
3. Years of riding experience prior to taking the
examination.
Four different tests were administered to Michigan
motorcycle operators during the test period 1980-8l1. The
total number of respondents was 322 including 107 with

test A, 96 with test B, 65 with test C, and 54 with test D.

Age
The age range in test group A was 16 to 61 years of

age. Test respondents in group B had a range in age from

32
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17 years to 70, and test group C ranged from 16 to 60 years.
Finally, Test D had a range in age from 17 to 49 years
during the test period.

The data related to the number and percent of
respondents in the test groups regarding age are presented

in Table 1.

Sex

Test group A had a total of 107 respondents of which
87 percent were males, 6.5 percent females, and 6.5 percent
did not respond to the sex factor.

It was revealed from the data that 80.2 percent of
the subjects were male, 10.4 percent female, and 9.4 percent
had no response in test group B of the study.

Eighty-one and six tenths percent of the subjects
were male, 9.2 percent female, and 9.2 percent had no response
in test group C.

The participants responding for test D reported that
92.5 percent were males, 5.6 percent females, and only 1.9
percent failed to respond to their sex.

The data concerning the sex of the motorcycle opera-

tors in the test groups are presented in Table 2.

Riding Experience

The data on the number of years motorcycle riding
experience prior to taking the test are presented in this

section.
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Table l.--Frequency Distribution of Subjects' Age.

Number from Percent from

Age In Years Samples* Samples*

Response

A B C D A B C D

16-25 37 27 25 23 35 28 39 43
26-35 33 32 21 20 31 33 32 37
36-+ 28 26 13 10 26 27 20 18
Other 9 11 6 1 8 12 9 2

TOTAL 107 96 65 54 100 100 100 100
* A-test A B-test B C-test C D-test D

X= 31.122 X= 32.518 X= 30.085 X= 29.623

SD= 9.828 SD= 11.250 SD= 9.893 SD= 8.856

N= 98 , N= 85 , N= 59 , N= 53
Table 2.--Frequency Distribution of Subjects' Sex.

Number from Percent from

Sex Samples¥* Samples*

Response
A B C D A B C D

Male 93 77 53 50 87 80.2 81.6 92.5
Female 7 10 6 3 6.5 10.4 9.2 5.6
Other 7 9 6 1 6.5 9.4 9.2 1.9

TOTAL 107 96 65 54 100 100 100 100
* A-test A B-test B C-test C D-test D

X= 1.070 X= 1.115 X= 1.102 X= 1.057
SD= .256 SD= .321 SD= .305 SD= .233
N= 100 , N= 87 , N= 59 , N= 53
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Test group A had 28 percent of the respondents with
riding experience for three years or less, 29 percent had
4 to 9 years, and 33 percent had ridden for 10 years or more
prior to taking the test.

Twenty-two percent of the respondents in test group
B had 3 or less years experience, 24 percent had 4 to 9 years,
and 32 percent had 10 or more years motorcycle riding experi-
ence.

The subjects in test C reported that only 19 percent
had 3 years or less, 32 percent had 4 to 9 years, and 34 per-
cent had 10 years or more experience prior to the examination.

The data revealed that 24 percent of the respondents
had 3 years or less, 20 percent 4 to 9 years, and 43 percent
had 10 or more years experience in test group D of the study.

A frequency distribution of the subjects' motorcycle

riding experience in years is presented in Table 4.

Analysis of the Tests Items

This section presents the data analysis of the tests
items. The test's item pool was arranged according to
motorcycle operator tasks. The five critical tasks covered:
(1) basic control tasks; (2) tasks related to roadway charac-
teristics; (3) tasks related to traffic condition; (4) tasks
related to the environment; and (5) tasks related to the
operator.

The questions and correct answers are shown in the
item index with associated statistics. 1Included in the

statistics, is a frequency distributor, discriminating
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Table 3.--Frequency Distribution of Subjects' Riding

Experience.
g Number from Percent from
E Rld}ng Samples* Samples*
xperience
Years A B C D A B c D
1-3 30 21 12 13 28 22 19 24
4-° 31 23 21 11 29 24 32 20
10-+ 35 31 22 23 33 32 34 43
Other 11 21 10 7 10 22 15 13
Total 107 96 65 54 100 100 100 100
* A= test A B= test B C= test C D= test D
= 7.813 X= 9.040 X= 8.236 X= 9.021
SD= 6.923 SD= 8.890 SD= 6.357 SD= 6.949
N= 96 , N= 75 , N= 55 , N= 47

powers, and the standard deviation for those items with a

descriminate power over .20 as shown in Table 4.

Statistical Analysis

The statistical analysis of the relationships are
presented in this section. All the test items with a dis-
criminating power over .20 were given the factor analysis.
The test items with a varimax rotated factor analysis of .40
or greater were then analyzed to identify interrelationships
of the variables.

The rotated factor analysis of the test items did
not indicate a clear pattern with regard to the different
motorcycle tasks, but did identify all five tasks in the

analysis. The tasks related to the environment were a weak
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Table 4.--Final Test Item Pool.

(0]
4'-!‘“5. I. Basic Control '{‘asks oS o8
v g A. Pre-Operative Procedures ga u3 49
B B. Preparing the Motorcycle for Riding A AAa Wn
A-1 Before mouting your motorcycle you should: .43 .41
a. Adjust the mirrors 2
b. Set the gear shift lever to neutral 15
c. Return the kickstand lever to storage 5
*d. Visually check the tires 85
B-1 The condition of the tires should be checked for
excessive wear or damage: .30 .46
a. Once a day 8
b. Every week 11
c. Once a month 9
*d. Before mounting your motorcycle 68
C-1 1In a pre-ride inspection you should: .13
*a. Inspect the tires for wear or damage 30
b. Adjust the brake tension 3
c. Replace the spark plugs 0
d. Adjust the mirrors 32
D-1 When performing the pre-ride inspection, you
should: .21 .54
a. Check windshield and lights 8
*b. Inspect tires for wear or damage 23
c. Check signals 20
d. Remove motorcycle from sidestand 2
B. Preparing the motorcycle for riding
A-2 After mounting the motorcycle, you should: .35 .36
a. Move the parking stand to the "Park" position 3
b. Push the motorcycle out into an open area
before starting it 10
*c. Adjust the mirror(s) for a clear view of the
road 93
d. Check the chain and cables for proper tension

and lubrication
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Table 4.--continued.

| © I. Basic Control Tasks g8 o g
& 5 B. Preparing the Motorcycle for Riding oun g LE
ga C. Maintaining Balance mA A4 o
B-2 The following should be checked before you ride: .19
*a. The headlights are on and working correctly 83
b. Depth of the tire tread 4
c. Clutch cable for proper tension 3
d. The gear selector lever is in park 6
C-2 When riding an unfamiliar motorcycle you should: .08
a. Check the gearshift pattern 6
b. Check the clutch friction point 2
*c. Know and practice with the motorcycle controls 55
d. Drive at low speeds and in first gear 1
C. Maintaining Balance
A-3 For good steering control you should: .002
*a. Grasp the handlebars firmsly 99
b. Lean heavily into the handlebars 0
c. Steer mostly by shifting your weight up and
down 5
d. Hold loosely onto the ends of the handgrips 3
B-3 To steer the motorcycle you should: .22 .45
a. Shift your weight to the right when making a
left turn 15
*b. Make small steering corrections by putting
pressure on the handlebars 70
c. Turn the handlebars more sharply the faster
you are going 1
d. Hold the handlebars loosely at all times 10
C-3 1If your motorcycle begins to lean excessively
when turning left, you should: .65 .53
*a. Apply pressure to handgrips to turn front
wheel further in the direction of the turn 25
b. Turn the handlebars sharply to the right 10
c. Shift your weight to the left 15
d. Apply rear brake to straighten out 14
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Table 4.--continued.

[0]
Lmﬁ I. Basic ?ont;o} Tasks Pe O b
29 C. Maintaining Balance gau vz A,
B H D. When Changing Direction A A W
D-2 When making a gradual turn, you should: .20 .32
a. Turn the handlebars quickly 1
*b. Turn by leaning 48
c. Turn the handlebars quickly and lean 0
d. Lean the cycle more than your body 5
D. When Changing Direction
A-4 Before changing directions, you should: .04
(change of lanes, passing, etc.)
a. Stop the motorcycle in your lane 0
*b., Signal in advance of the turn 106
c. Reduce speed 0
d. Lean into the direction of the turn 1
B-4 The first thing to do before changing lanes is: .48 .50
a. Signal with your lights and hand 53
b. Slow down 0
*c. Check your mirrors and look over your shoulder 42
d. Move closer to the lane you want to be in 1
C-4 When deciding to pass on a 2-lane road, it is
most important to: .07
*a., Focus your vision on the intended path of
travel 50
b. Know the number of vehicles behind you 3
c. Know the type of vehicle you are passing 5
d. Know the amount of air pressure from vehicles
like trucks 7
C-6 When making a rapid stop you should apply: .43 .49
*a. The rear brake firmly and then the front brake
just short of sliding the front wheel 26
b. The rear brake and then the front brake firmly
and increase pressure on both 23
c. The rear brake firmly then downshift and avoid
using the front brake 6
d. The rear brake gently then press the clutch
lever and apply the front brake 10
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Table 4.--continued.

0]
bmﬁ I. Basic Con?rol Tasks oo o 5
@ 3 E. Reducing speed a9 g ﬂb
B F. Skid Recovery O A W
E. Reducing Speed
A-5 If making an emergency stop on a dry road, you
should apply the: .008
a. Front brake only 0
b. Rear brake only 10
*c. Front and rear brakes together 93
d. Front brake and then rear brake 4
B-5 When making an emergency stop on a slippery road
or on loose gravel, you should: .33 .49
*a. Apply the rear brake only 36
b. Use the front and rear brakes together 41
c. Apply the front brake when the rear wheel
begins to slide 9
d. Use the throttle and clutch and avoid using
the brake 10
C-5 When coming to an area where loose sand covers
the roadway surface, you should: .08
*a. Slow down before reaching the area 62
b. Slow down in the area 1
Cc. Maintain speed in the area 2
d. Raise up on the footpegs before reaching the
area 0
D-3 When reducing speed, you should: .09
*a. Observe road surfaces ahead 13
b. Focus eyes directly ahead at all times 0
c. Move eyes more frequently from side to side 3
d. Check mirrors for following vehicles 38
F. Skid Recovery
A-6 If your rear wheel has skidded out-of-line when
making a rapid stop, you should: .32 .41
a. Apply more pressure on the front brake and
less on the rear brake 50
b. Release both brakes and press the clutch lever 29
c. Open the throttle, release both brakes and
lean 5
*d. Maintain rear brake pressure 23
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Table 4.--continued.

I. Basic Control Tasks o
bm F. Skid Recovery o o s O N
o § II. Tasks Related to Roadway Characteristics oun 9z a,
e H A. Roadway Vision QO A/ W
B. Intersections
B-6 When your rear wheel begins to skid, you should: .30 .50
*a. Maintain or reduce the power to the rear wheel 50
b. Put feet on the footpegs 0
c. Pump the front brake 14
d. Hold the front wheel as straight as possible 32
A. Roadway Vision
A-8 When riding you should continually: .43 .38
*a. Check areas on and off roadway, well ahead, to
the sides, and behind 88
b. Check the speedometer 2
c. Check pavement markings and signs 3
d. Sshift your eyes every 10 seconds 14
B-7 1If you have to change speed or direction because
of something in the roadway, you should: .48 .46
a. Press in the clutch lever 1
*b. Check for vehicles behind and around you 68
c. Apply both brakes lightly and signal 27
d. Take both feet off the footpegs for balance 0
C-7 When driving a motorcycle rather than a car, it is
more important to: .57 .50
a. Know the rules of the road 6
b. Keep a safe following distance 27
*c. Watch for objects on the roadway 32
d. Adjust the mirror(s) carefully 0
B. Intersections
A-9 When approaching an intersection it is most
important to: .38 .53
a. Stay in the right lane 29
b. Watch for traffic making right turns 11
c. Watch for large puddles on the road 7
*d. Watch for traffic making left turns 58
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Table 4.--continued.

II. Tasks Related to Roadway Characteristics )
5“5 B. Intersections g8 O 3
s 3 g8 28 4
o A A& O
B-8 When driving your motorcycle near an intersection,
you should: .00
a. Keep in the left lane 2
*b. Pay more attention to the traffic and roadway
ahead 93
c. Speed up to get away from the intersection
quickly 1
d. Brake hard when stopping to avoid a loss of
traction 0]
C-8 When on a main road at an intersection and a vehicle
is approaching from the left, you should: .35 .35
a. Stop; he always has the right-of-way 5
b. Speed up to make sure he knows you're there 0
*c, Yield if he does not slow down 56
d. Slow down immediately and blow your horn 4
D-4 If you are going straight through the intersection
and see a vehicle to your left: 0]
a. Drive partially into the intersection 0
*b. Prepare to yield right-of-way 54
c. Speed up to get through the intersection
before the other vehicle 0
d. Pull off the road until the vehicle gets
through the intersections 0
D-19 When riding a motorcycle near intersections, you
should: .07
a. Not pace your speed to the traffic lights 2
b. Change your speed every few moments so as not
to stall 0
*c. Stay in the lane which offers the best movement
and vision 52
d. Take advantage of your motorcycle and weave in
and out of traffic (0]
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Table 4.--continued.

o II. Tasks Related to Borad Characteristics @
| . . . e
B9 o b i8 88 o
o - P WO A& O
C. Lane Selection
A-10 When you pass oncoming traffic on a 2-lane road,
you should: .32 .49
a. Keep your eyes focused straight ahead 31
b. Trn on the lights and blow the horn 9
*c. Prepare to move to the right side of your lane 66
d. Steer in a zig-zag fashion 4
B-9 When driving on the right-hand lane on a 4-lane
road, you should usually ride: .45 .49
a. In the center of the lane 38
*b. In the left wheel track 57
C. On the line dividing the lanes 1
d. In a slight zig-zag pattern 0
C-9 Wwhen you approach a long line of oncoming vehicles,
you should: .18
*a. Move to the right side of your lane 32
b. Stay in the left part of the 1lane 33
c. Flash your lights and slow down 0
d. Drive in a zig-zag manner to attract attention 0
D-5 When you drive into the left lane of a 4-lane highway
to pass another vehicle, you should: .24 .50
a. Drive in the right wheel track 16
b. Stay in the center of the lane 16
*c. Drive near the left wheel track 22
d. Drive in a zig-zag manner 0
D. Special Areas
A-11 when on a right-hand entrance to a freeway, you
should: .27 .34
*a. Look back over your left shoulder and into the
left rear view mirror 93
b. Only look straight ahead at the roadway 1
c. Not speed up until you are on the main road 5
d. Assume the right-of-way when merging with
freeway traffic 8
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Table 4.--continued.

II. Tasks Related to Roadway Characteristics

0]
L8 D. Special Areas _ o os OB
w o III. Tasks Related to Traffic Conditions Q9w w2 Q
O 4+ ; M4 A O [@]
HH A. Following A A @0
B-10 When entering the roadway, you should: .33 .39
*a. Check roadway to the left and right 78
b. Push the motorcycle forwards with both feet 0]
c. Cancel turn signal 0
d. Turn into the nearest lane 18
C-10 when turning left onto a two-way street, you should: .44 .53
*a. Go straight across roadway and turn left upon
reaching the nearest left lane 32
b. Turn left into the first lane 9
c. Start your left turn half-way in the first lane 11
d. Lean your motorcycle to the left a little 12
D-6 When crossing a two-way street, you should: .33 .39
*a. Look to the left then right and finally left 44
b. Look first in the direction from which traffic
is coming
c. Look at the direction you intend to go before
entering the intersection 1
d. Stop before going through the intersection 4
A. Following
A-12 To maintain an adequate following distance, you
should: .29 .38
a. Follow one car length for every 10 mph you are
going 86
*b. Follow at least two seconds behind the vehicle
ahead of you 18
c. Reduce speed 5-10 mph less then the vehicle
ahead of you 2
d. Use only the rear brake to slow 1l
B-11 Generally your following speed should be determined
by: .26 .32
a. The speed of the fastest vehicle on the road 0]
*b. The speed of the vehicle ahead of you 85
c. The speed of the vehicle behind you 2
d. The power of your engine 9
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Table 4.--continued.

III. Tasks Related to Traffic Conditions 0
e B. Following oy OB
g C. Passing or Changes Lane gu a2z 4
HH mA Oa& O
C-11 If the vehicle in front of you suddenly stops, the
safest thing to do is: .70 .48
a. Slide your motorcycle to a stop and jump off 0
*b. Slow down and take evasive action 42
c. Brake hard and try to stay behind the vehicle 20
d. Continue at the speed and try to drive around
the vehicle 3
D-7 When the vehicle ahead of you indicates he is going
to turn, you should first: .29 .42
a. Slow down and steer around him 13
b. Stop until he is completely finished 28
*c. Look to see if his turn can be made safely 12
d. Speed up to pass him as soon as possible 1
B. Passing or Changes Lane
A-13 If you are being passed you should: .26 .44
a. Move to the right 76
b. Increase your speed slightly 0
c. Signal the other driver when it is safe for them
to pass 12
*d. Look over your shoulder to check the vehicle
that is passing you 17
B-12 When being passed you should move to the right: .52 .50
*a. When being crowded by the passing vehicle 46
b. Whenever it is possible to do so 45
c. Only on undivided roads 2
d. Only if you are going below the speed limit 3
C-12 When passing another vehicle you should: .52 .48
a. Drive alongside the vehicle until you are sure
that the driver sees you 8
b. Move to the far right of the passing lane 14
*c. Not be in the same lane as the vehicle you are
passing 42
d. Pass between two lanes of moving traffic 1
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Table 4.--continued.

III. Tasks Related to Traffic Conditions
C. Passing or Changes Lanes n
ng D. Left Turning Vehicles o8 O o
o 93 A28 ‘o
& h =0 AR O
D-8 1If you are passing a vehicle that starts to drift
toward you, blow your horn and: .65 .50
a. Speed up to pass 8
*h. Watch to see if the driver hears you 23
c. Apply your brakes and pull over to the right 17
D. Pull into the lane to the left or into the
median 6
D-17 Just before you pass another vehicle, you should: .53 .47
a. Signal with your lights and hand 13
b. Slow down 0
*c. Check your mirrors and look over your shoulder 37
d. Move closer to the lane you want to be in 4
D. Left Turning Vehicles
A-14 When you are nearing an intersection and a left
turning vehicle approaches, you should: .49 .47
a. Look for oncoming drivers' indication of left
turn 15
b. Reduce speed 52
*c. Look for oncoming drivers' indication of
yielding to you 35
d. Cover brake and shift to a lower gear 5
B-13 Before yielding to a vehicle which is turning left
in front of you: .22 .50
a. Move into the right lane 27
b. Move to the left so you can pass when he starts
to turn 8
c. Signal the vehicle that he should turn 8
*d. Check the vehicles behind you 53
C-13 When other drivers should yield before making a
left turn, the motorcyclist should: .05
a. Change lane positions to improve visibility to
vehicle turning 5
b. Change lane position away from intersecting
vehicle 4
*c. Reduce speed and decide if vehicle will yield 56
d. Turn left to avoid him 0
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Table 4.--continued.

III. Tasks Related to Traffic Conditions "
L“E D. Lef? Turning Vehiclgs oo o 3
29 E. Vehicles From the Side pu 8z 2,
B m A A w0
D-9 If an oncoming vehicle is preparing to turn left at
an intersection, you should: .31 .50
a. Drive to the left to get around it 2
b. Speed up and continue straight before he
completes his turn 7
c. Stop and let him turn 13
*d. Lag slightly behind other vehicles going in
your direction 32
D-18 When another vehicle is approaching an intersection
it is important to: .20 .34
a. Drive in the right wheel track of your lane 6
*b. Watch for vehicle indicating a left turn 47
c. Signal and blow your horn 1
d. Turn your headlights on and stop 0
E. Vehicles From the Side
A-15 A special danger of city rather than country driving
is: .15
*a. Vehicles coming out from alleys and parking
spaces 102
b. The speed of traffic 3
c. Animals crossing the road 1
d. Road surfaces you drive on 1
B-14 When you ride by parked cars, you should: .15
a. Move to the right side of the lane 2
*b. Slow down and stay in the left tire track of
lane 92
c. Blow your horn or flash your lights 2
d. Speed up and drive in the lane farthest away
from the parked cars 0
C-14 when in the residential area of a city, you should: .00
a. Try to go at a constant speed of 35 mph 0
*b. Watch for pedestrians, especially children 64
c. Slow down if you want to drive through a "play
street: 1
d. Do not use your horn 0]
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Table 4.--continued.

III. Tasks Related to Traffic Conditions

1]
LME E. Vehlcles‘From.the 51§e s o g
n o F. Interacting with Vehicles Quwu uz Q
0 Hed .40 O
& H A A& 0
D-10 When passing playground and recreational areas, you
should: .29 .43
*a. Watch both sides of the street for children 13
b. Reduce speed 33
c. Watch between vehicles for pedestrians 7
d. Ride in a zig-zag pattern for visibility 1
F. Interacting with Vehicles
A-16 When riding a motorcycle you should: .35 .39
a. Ask the passenger to give hand signals 1
b. Ignore the vehicles moving in the same direction
as you 0
c. Drive in the center of your lane 19
*d. Assume that other drivers do not see you 87
B-15 If you are being passed on a multiple lane street,
and a conflict exists, you should: .15
*a. Change lanes, if safe 37
b. Slow down 42
c. Increase your speed 1
d. Look for indication that vehicle will respond
to your motorcycle 16
C-15 A safe motorcycle driver will: .42 .33
*a. Give the other driver the right-of-way 57
b. Only use the right-hand traffic lane 5
c. Not make right turns at busy intersections 0
d. Change lanes rather than change speed 3
D-11 When parking close to parked vehicles, you should: .04
a. Lean the motorcycle on its side 0
*b. Allow sufficient distance for other vehicles to
enter and exit parking spaces 31
c. Park the motorcycle with both wheels against the
curb and in the center of the space 7
d. Park the motorcycle with the front wheel
touching the curb 16
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Table 4.--continued.

IV. Tasks Related to the Environment

0]
5% A. Conditions of Limited Visibility os o8
23 B. Conditions of the Roadway Limitations go a9z 4
= H O aa ©
A-17 To help others see you at night, you should: .12
*a. Wear bright or light-colored clothing 99
b. Keep your headlights on high beam 4
c. Ride in the center of the roadway 2
d. Move back and forth in your lane 2
B-16 When you ride a motorcycle during the day: .04
*a. Turn your headlights on 92
b. Use only hand signals instead of signal lights 0]
c. You need not wear goggles 2
d. 1Increase your following distance over that used
at night 2
C-16 When you approach the top of a hill, you should not: .53 .47
a. Slow down slightly 11
b. Stand up on footpegs to see over the top 30
*c. Drift toward the center line 20
d. Dim your lights 4
D-12 As you enter a tunnel you should: .60 .50
a. Move closer to the center of the road 19
b. Increase your speed a bit 0
*c. Remove your sunglasses 32
d. Turn off your headlights 3
B. Conditions of the Roadway Limitations
A-18 The most slippery place to ride on a wet road is: .40 .49
a. The right wheel track 13
*b. The center on the lane 63
c. The left wheel track 3
d. Near the shoulder or the curb 28
B-17 When driving on a wet or slippery road, it is best
to: .52 .46
a. Put more weight on the front wheel 7
b. Reduce your tire pressure 21
*c. Avoid pavement markings or metal surfaces 68
d. Lean the motorcycle more than usual when
turning 0
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Table 4.--continued.

IV. Tasks Related to the Environment
- B. Conditions of the Roadway Limitations .. .2
s 5 V. Tasks Related to the Operator S'ﬁ 9 g a
. . (=)
g s A. Drugs and Alcohol E S A 8 2
C-17 On a mountain road, you should: .37 .43
*a. Stay just to the right of the center of the
lane except when meeting traffic 49
b. Keep your brakes on when going downhill 5
c. Ride on the right shoulder, if possible 9
d. Move from one side of the lane to the other 2
D-13 When coming to a railroad crossing without warning
signals, you should: .06
a. Stop even if you don't see any trains coming 5
b. Speed up and look quickly both directions 1
*c. Slow down and look before crossing the tracks 48
d. Signal other vehicles to pass you 0]
A. Drugs and Alcohol
A-19 When operating a motorcycle after drinking alcohol,
you should: .35 .36
*a. Increase separation with others 91
b. Increase speed, get where you are going 0
c. Use only your rear brake 3
d. Drive in the right wheel tracks of your lane 13
B-18 If operating a motorcycle after drinking: .15
a. Drive in one gear lower than normal 1
*b. Operate the motorcycle at lower speeds 88
c. Signal 200 feet from a turn 0
d. Drive in the center of your lane 7
C-18 When operating a motorcycle after taking drugs and
medication: .52 .49
a. Drive only in residential or city areas 4
*b. Increase your separation with other vehicles by
lane positions 41
c. Drive in the center of your lane for protection 12
d. Brake slower and use only the rear brake 8
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Table 4.--continued.

V. Tasks Related to the Operator
'S A. Drugs and Alcohol .. .2
s g B. Emotional and Physical Conditions e 8 ¢ a
TS| Hd 40 "0
& H ma A v
D-16 If you operate a motorcycle after taking drugs,
you should: .13
*a. Operate the motorcycle at reduced speeds 51
b. Follow what other drivers are doing at signals 2
c. Increase your speed and brake hard 0
d. Drive in first gear only 1
D-14 After drinking alcohol or taking drugs, you should: .07
a. Eat candy before driving a motorcycle 0
b. Rest one hour before driving 3
c. Drink coffee before driving 1
*d. Avoid operating a motorcycle 50
B. Emotional and Physical Conditions
A-20 To help prevent fatigue you should: .39 .44
a. Maintain a safe constant speed 35
b. Have a passenger with you on long trips 33
*c. Wear good windproof clothing 28
d. Grasp the handlebars firmly 11
B-19 1If you are tired and cannot stop to sleep, you
should: .19
a. Drive at a constant speed 1
b. Drive as fast as permitted 1
*c. Stop and rest at least every hour 83
d. Drive as slow as possible 11
C-19 1If you are experiencing strong emotions, you
should: .08
*a. Avoid operating a motorcycle 58
b. Increase your speed 0
c. Increase your separation from other vehicles 6
d. Vary speed regularly 1
D-15 You should avoid operating a motorcycle if: .51 .50
*a. You are experiencing strong emotional feelings 22
b. The tires are low on air pressure 14
c. The turn signals are not operating properly 3
d. You need to carry packages on the motorcycle 15
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Table 4.--continued.

V. Tasks Related to the Operator

- B. Emotional and Physical Conditions .. .2
iy 5 gs Vo
® P w3z A
0 # 44 40 QO
e H mQ QA& W
A-7 A good motorcycle rider should: .04
a. Increase separation when fatigued or drowsy 35
*b. Avoid operating a motorcycle when experiencing
strong emotions 33
c. Operate motorcycle at slower speeds when
drowsy 28
d. Change clothing, if wet 11
B-20 A good motorcycle rider should: .22 .50
a. Increase separation when fatigued or drowsy 24
*b. Avoid operating a motorcycle when experiencing
strong emotions 45
c. Operate motorcycle at slower speeds when
drowsy 26
d. Change clothing, if wet 1
C-20 A good motorcycle rider should: .27 .48
a. Increase separation when fatigued or drowsy 11
*b. Avoid operating a motorcycle when experiencing
strong emotions 45
c. Operate motorcycle at slower speeds when
drowsy 8
d. Change clothing, if wet 0
D-20 A good motorcycle rider should: .38 .50
a. Increase separation when fatigued or drowsy 13
*b. Avoid operating a motorcycle when experiencing
strong emotions 24
c. Operate motorcycle at slower speeds when
drowsy 17
d. Change clothing, if wet 0

a . e . . .
Refers to specific test and item as shown in Appendices C, D, E,

and F.

b s . . o
Standard Deviation--Factor analysis variable indicated for

questions over .2 Discriminating Power.
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factor with only three variables from a possible thirty-six
having a rotated factor .40 or greater items.

There were nine questions in test A that indicated
interrelationships with six clustered factors through the
factor analysis. Three of the nine questions covered the
tasks related to roadway characteristics and had most of the
highest relationships. The next major relationship was with
the tasks related to the traffic and operator. The tasks
related to the environment and basic control tasks were
represented by only one factor as shown in Table 5.

Seven questions in test B indicated relationships,
and the three questions covering tasks related to the road-
way characteristics was most noted in this test. The traffic
condition tasks had two questions with relationship, whereas,
basic control and operator tasks was indicated by one
question in the test as presented in Table 6.

Test C had the most questions with interrelations
from the factor analysis. The tasks related to traffic
conditions was dominate in test C. Questions concerning
basic control, operators, and roadway tasks was represented
by three or less relevant questions each. The tasks related
to the environment was also represented in test C. These
data are summarized in Table 7.

Test D consisted of nine interrelated factor ques-
tions with loadings greater than .40. The greatest number
of questions were related to the critical tasks for safe

operation in traffic conditions. Two questions covered
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tasks associated with roadway characteristics. Tasks
associated with the operator, environment, and basic con-
trol were each represented once in the test. These data
were presented in Table 4.8.

A summary of statistics for the motorcycle operator
tests including the mean, standard deviation, item diffi-
culty, item discrimination, and the Kuder-Richardson
Formula 20 alpha reliability coefficent are presented in
Table 9.

The four tests had means ranging from a 63 in test D
to a mean score 69 for test B. There were two different
range scores in the study. Tests A and C had a range of 55
and tests B and D indicated a range of 45.

The lowest standard deviation in the tests was 10.25
for test D and the highest deviation was found in test C of
the study with 11.53.

There was only six one-hundredths percent difference
in the mean item difficulty scores for the test groups; and,
the mean item discrimination indicated a range of .07 in the
four tests.

The Kuder-Richardson reliability coefficient alpha
and standardized item alpha were very similar in each test.
Test B had .31 for both the coefficient alpha and standardized

alpha.
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Table 9.--Summary Statistics for Motorcycle Operator Tests.

Test
A B C D

Mean 65 69 67 63
Range 55 45 45 55
SD 10.49 11.09 11.53 10.25
X Item Difficulty .64 .69 .67 .63
X Item Discrimination .25 .28 .32 .26
KR20*

Alpha .32 .31 .32 .22
Standardized Item Alpha .29 .31 .30 .17

*Covariance matrix analysis for reliability coeffi-
cient of 20 items based on the right answer.

Summary

In this chapter the analysis of the data was pre-
sented. The chapter was divided into three sections:
pertinent information about the respondent, analysis of the
test items, and statistical analysis of the relationships.
Tables were presented in each of the respective sections to
help describe these data.

In the following chapter the summary, findings, con-
clusion, and recommendations may be found. A discussion
section was provided with the author's personal comments

about the study.



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Presented in the preceding chapter was the analysis
of the data. In this chapter may be found: (1) a summary
of the study; (2) major findings; (3) conclusions of the
study based upon the data; (4) recommendations; (5) recom-

mendations for further study; and (6) a discussion.

Summary

The purpose of this study was to develop motorcycle
operator knowledge test items for licensing and program
evaluations. The test items were based on critical driver
tasks needed for the safe operation of motorcycles on the
streets and highways of this nation.

Michigan motorcycle operators applying for a motor-
cycle license during the 1980-81 testing period were defined
as the population. Three hundred and twenty-two subjects
were ultimately used in the study. The geographical area
included ten high volume branch offices of the Michigan
Secretary of State offices.

The collecting of data was done by means of four

separate tests designed specifically for each of the four

60
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test groups. The tests were designed to provide information
concerning three specific areas: (1) information about the

respondents; (2) identifying good test items; and (3) inter-
relationships of the variables and factors.

The four separate tests were developed and sent to
the New Programs Division for the Michigan Department of
State. The tests were then distributed to the ten branch
offices in the State of Michigan. The tests returned were
tallied and a total of 322 respondents were included in the
study. The responses were hand coded, key punched, and
placed on disks for statistical analysis after errors were
corrected. The statistical analysis was conducted with the
Kearney State College, Kearney, Nebraska, computer linked
to the University of Nebraska, Lincoln, Nebraska, computer
system.

A description analysis of the data was made for
pertinent information about the subjects on age, sex, and
motorcycle riding experience.

The data was also analyzed statistically to deter-
mine good test items through discriminating powers testing.
A rotated factor analysis was then employed to determine the

interrelationships among the variables being tested.

The Major Findings

The following is a summary of the major findings:
l. The data indicated that each test had at least
60 percent of its test items with acceptable dis-

criminating powers.
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2. All four tests showed at least one item in each of
the five critical tasks areas which received a dis-
criminating power greater than .20.

3. The factor analysis indicated that 64 percent of the
items tested covered tasks related to roadway and/or
traffic conditions for safe motorcycle operation.

4, Fifty-eight percent of the factors were coherent for
a single motorcycle operator task.

5. Variables with similar tasks were found in 13.9 per-
cent of the factors.

6. The factor analysis indicated that 16.7 percent of
the items had more than one variable with the same
factor or tasks.

7. Only 19 percent of the variables indicated more than
one task was associated with the factor, but further
investigation of the variables revealed interrela-
tionships by actions, identifications, and/or changes
performed by the motorcycle operator.

8. The data revealed that there was no significant
difference between the four tests on the critical

tasks areas acceptable for testing.

Conclusions

The conclusions based upon the findings of the study
indicated:
l. The items and tests in their present form are valid
and reliable for testing motorcycle operator know-

ledge covering critical operator tasks.
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2. The tests have different emphasis on the five criti-
cal operator tasks.

3. The four tests showed no clear pattern of inter-
relationships to the critical tasks for motorcycle
knowledge items.

4. The tests can identify factors or tasks associated
with the five critical tasks for measuring motor-
cycle operation.

5. The individual test items can be recombined as a
valid and reliable, comprehensive examination for
a motorcycle rider education class or motorcycle

operator license examination.

Recommendations

The motorcycle operator knowledge test items and
tests are suitable as an instrument for evaluating the
critical operator tasks in safe motorcycle operation. It
is recommended that the tests or items be selected according
to the specific task or tasks to achieve the desired objec-
tives in an examination.

The user could recombine the test items into a new
testing instrument. The new instrument should be selected
from the 52 discriminating items and specifically the 34
items with factor analysis loadings of .40. The common
items in the test forms need to be evaluated and selected
to eliminate duplication of those items. Care should be
taken to include items for each of the five critical opera-

tor tasks important to safe motorcycle operation.
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Recommendations for Further Research

On the basis of the findings from the study, it is
recommended that:

1. The test items be researched for their relationship
to a driver performance measurement tool as a pre-
dictor of safe motorcycle operation.

2. A study be conducted at regular intervals to help
update knowledge test examinations for future
motorcycle operators.

3. Research be conducted to evaluate the effectiveness
of future motorcycle operator licensing and evalua-
tion instruments.

4. The tests be further developed to establish norms
and guidelines for final examinations or motorcycle
operator license evaluations.

5. The tests and items be further validated by motor-

cycle experts with highly developed operator skills.

Discussion

The test forms and their items are one of the most
comprehensive motorcycle knowledge test pools developed and
based on critical motorcycle operator tasks. The content
areas used to write the study test items were selected from
a source document providing a task analysis for safe motor-
cycle operation. The content of the source document covered
the tasks of basic control, roadway, traffic, environmental,

and operator characteristics. The source document was a task
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analysis that described the behaviors, knowledges, and skills
required in the safe operation of motorcycles.

However, the items were evaluated on a small sample
population and thus the sample only represents that popula-
tion, not the total motorcycle operator population.

The author suggests that any duplication of the
study be conducted with a larger sample population in other
geographic locations. It is recommended that additional
studies be conducted on samples of inexperienced and experi-
enced operators of high school ages. This type of study
would allow for additional statistical testing and re-

testing of different treatment.
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MICHIGAN LICENSING BRANCH OFFICES

(USED FOR THE STUDY)
Region four:
l. Flint--Bristol
2. Jackson North
3. Lansing South
4. Lansing West
5. Mason

6. Owosso

Region five:
1. Battle Creek South
2. Grand Rapids Northeast
3. Grand Rapids Northwest

4. Grand Rapids South
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APPENDIX C
MOTORCYCLE KNOWLEDGE TEST A

Age

Sex

Riding Experience

Before mounting your motorcycle you should:

Adjust the mirrors

Set the gear shift lever to neutral
Return the kickstand lever to storage
Visually check the tires

After mounting the motorcycle you should:

a.
b.
c.
d.

For

a.
b.
C.
d.

Move the parking stand to the "Park" position

Push the motorcycle out into an open area before starting it
Adjust the mirror(s) for a clear view of the road

Check the chain and cables for proper tension and lubrication

good steering control you should:

Grasp the handlebars firmly

Lean heavily into the handlebars

Steer mostly by shifting your weight up and down
Hold loosely onto the ends of the handgrips

Before changing directions, you should: (change of lanes,
passing, etc.)

a.
b.
C.
d.

Stop the motorcycle in your lane
Signal in advance of the turn
Reduce speed

Lean into the direction of the turn

If making an emergency stop on a dry road, you should apply the:

a.
b.
c.
d.

Front brake only
Rear brake only
Front and rear brakes together
Front brake and then rear brake
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10.

11.
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If your rear wheel has skidded out-of-line when making a rapid
stop, you should:

a. Apply more pressure on the front brake and less on the rear
brake

b. Release both brakes and press the clutch lever

c. Open the throttle, release both brakes and lean

d. Maintain rear brake pressure

A good motorcycle rider should:

a. Increase separation when fatigued or drowsy

b. Avoid operating a motorcycle when experiencing strong emotions
c. Operate motorcycle at slower speeds when drowsy

d. Change clothing, if wet

When riding you should continually:

a. Check areas on and off roadway, well ahead, to the sides and
behind

b. Check the speedometer

c. Check pavement markings and signs

d. Shift your eyes every 10 seconds

When approaching an intersection it is most important to:

a. Stay in the right lane

b. Watch for traffic making right turns
c. Watch for traffic going straight

d. Watch for traffic making left turns

When you pass oncoming traffic on a 2-lane road, you should:

a. Keep your eyes focused straight ahead

b. Turn on the lights and blow the horn

c. Prepare to move to the right side of your lane
d. Steer in a zig-zag fashion

When on a right-hand entrance to a freeway, you should:

a. Look back over your left shoulder and into the left rearview
mirror

b. Only look straight ahead at the roadway

c. Not speed up until you are on the main road

d. Assume the right-of-way when merging with freeway traffic



12.

13.

14.

15.

16.

17.

18.

To

a.
b.
c.
d.

If
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maintain an adequate following distance, you should:

Follow one car length for every 10 mph you are going
Follow at least two seconds behind the vehicle ahead of you
Reduce speed 5-10 mph less than the vehicle ahead of you
Use only the rear brake to slow

you are being passed you should:

Move to the right

Increase your speed slightly

Signal the other driver when it is safe for them to pass
Look over your shoulder to check the vehicle that is passing
you

When you are nearing an intersection and a left turning vehicle
approaches, you should:

a.
b.
c.
d.

Look for oncoming drivers' indication of left turn
Reduce speed

Look for oncoming drivers' indication of yielding to you
Cover brake and shift to a lower brake

A special danger of city rather than country driving is:

a.
b.
c.
d.

Vehicles coming out from alleys and parking spaces
The speed of traffic

Animals crossing the road

Road surfaces you drive on

When riding a motorcycle you should:

a.
b.
c.
d.

To

a.
b.
c.
d.

Ask the passenger to give hand signals

Ignore vehicles moving in the same direction as you
Drive in the center of your lane

Assume that other drivers do not see you

help others see you at night, you should:

Wear bright or light-colored clothing
Keep your headlights on high beam
Ride in the center of the roadway
Move back and forth in your 1lane

The most slippery place to ride on a wet road is:

a.
b.
c.
d.

The right wheel track

The center of the lane

The left wheel track

Near the shoulder or the curb



19.

20.

When operating a motorcycle after drinking alcohol, you should:

a.
b.

d.
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Increase separation with others

Increase speed, get where you are going
Use only your rear brake

Drive in the right wheel track of your lane

help prevent fatigue you should:

Maintain a safe constant speed

Have a passenger with you on long trips
Wear good windproof clothing

Grasp the handlebars firmly
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MOTORCYCLE KNOWLEDGE TEST B

Age

Sex

Riding Experience

The condition of the tires should be checked for excessive wear

or damage:

a. Once a day

b. Every week

c. Once a month

d. Before mounting your motorcycle

The following should be checked before you ride:
a. The headlights are on and working correctly
b. The depth of the tire tread

c. The clutch cable for proper tension

d. The gear selector lever is in park

To steer the motorcycle you should:

a. Shift your weight to the right when making a left turn

b. Make small steering corrections by putting pressure on the

handlebars

c. Turn the handlebars more sharply the faster you are going

d. Hold the handlebars loosely at all times
The first thing to do before changing lanes is:
a. Signal with your lights and hand

b. Slow down

c. Check your mirror (s) and look over your shoulder
d. Move closer to the lane you want to be in
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11.
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When making an emergency stop on a slippery road or on loose
gravel, you should:

a. Apply the rear brake only

b. Use the front and rear brakes together

c. Apply the front brake when the rear wheel begins to slide
d. Use the throttle and clutch and avoid using the brake

When your rear wheel begins to skid, you should:

a. Maintain or reduce the power to the rear

b. Put feet on the footpegs

c. Pump the front brake

d. Hold the front wheel as straight as possible

If you have to change speed or direction because of something in
the roadway, you should:

a. Press in the clutch lever

b. Check for vehicles behind and around you

c. Apply both brakes lightly and signal

d. Take both feet off the footpegs for balance

When driving your motorcycle near an intersection, you should:

a. Keep in the left lane

b. Pay more attention to the traffic and roadway ahead
c. Speed up to get away from the intersection quickly
d. Brake hard when stopping to avoid a loss of traction

When driving in the right-hand lane on a 4-lane road, you should
usually ride:

a. In the center of the lane

b. 1In the left wheel track

c. On the line dividing the lanes
d. In a slight zig-zag pattern

When entering the roadway, you should:

a. Check roadway to the left and right

b. Push the motorcycle forwards with both feet
c. Cancel the turn signal

d. Turn into the nearest lane

Generally your following speed should be determined by:

a. The speed of the fastest vehicle on the road
b. The speed of the vehicle ahead of you

c. The speed of the vehicle behind you

d. The power of your engine



12.

13.

14.

15.

l6.

17.

18.
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When being passed you should move to the right:

a.
b.
c.
d.

Before yielding to a vehicle which is turning left in front of you:

a.
b.
c.
a.

When being crowded by the passing vehicle
Whenever it is possible to do so

Only on undivided roadways

Only if you are going below the speed limit

Move into the right lane

Move to the left so you can pass when he starts to turn
Signal the vehicle that he should turn

Check the vehicle behind you.

When you ride by parked cars, you should:

If

Move to the right side of the lane

Slow down and stay in the left tire track of your lane

Blow your horn or flash your lights

Speed up and drive in the lane farthest away from the parked
cars

you are being passed on a multiple-lane street, and a conflict

exists, you should:

Change lane, if safe

Slow down

Increase your speed

Look for indication that the vehicle will respond to your
motorcycle

When you ride a motorcycle during the day:

a.
b.
c.
d.

Turn your headlights on

Use only hand signals instead of signal lights

You need not wear goggles

Increase your following distance over that used at night

When driving on a wet or slippery road, it is best to:

a.
b.
c.
d.

If

a.
b.
c.
d.

Put more weight on the front wheel

Reduce your tire pressure

Avoid pavement markings or metal surfaces

Lean the motorcycle more than usual when turning

operating a motorcycle after drinking alcohol:

Drive in one gear lower than normal
Operate the motorcycle at lower speeds
Signal 200 feet from a turn

Drive in the center of your lane



19.

20.
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If you are tired and cannot stop to sleep, you should:

a.
b.
c.
d.

Drive at a constant speed

Drive as fast as permitted

Stop and rest at least every hour
Drive as slow as possible

A good motorcycle rider should:

a.
b.
c.
d.

Increase separation when fatigued or drowsy

Avoid operating a motorcycle when experiencing strong emotions
Operate motorcycle at slower speeds when drowsy

Change clothing, if wet
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a.
b.
c.
d.

APPENDIX E
MOTORCYCLE KNOWLEDGE TEST C
Age

Sex
Riding Experience

a pre-ride inspection you should:

Inspect the tires for wear or damage
Adjust the brake tension

Replace the spark plugs

Adjust the mirror (s)

When riding an unfamiliar motorcycle you should:

a. Check the gearshift pattern

b. Check the clutch friction points

c. Know and practice with the motorcycle controls

d. Drive at low speeds and in first gear

If your motorcycle begins to lean excessively when turning left,

you should:

a. Apply pressure to handgrips to turn front wheel further in the
direction of the turn

b. Turn the handlebars sharply to the right

c. Shift your weight to the left

d. Apply rear brake to straighten out

When deciding to pass on a 2-lane road, it is most important to:

a.
b.
C.
d.

Focus your vision on the intended path of travel

Know the number of vehicles behind you

Know the type of vehicles you are passing

Know the amount of air pressure from larger vehicles like
trucks

When coming to an area where loose sand covers the roadway surface,
you should:

a.
b.
c.
d.

Slow down before reaching the area

Slow down in the area

Maintain speed in the area

Raise up on the footpegs before reaching the area
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10.

11.

81

When making a rapid stop you should apply:

a. The rear brake firmly and then the front brake just short of
sliding the front wheel

b. The rear brake and then the front brake firmly and increase
pressure on both

c. The rear brake firmly then downshift and avoid using the front
brake

d. The rear brake gently then press the clutch lever and apply
the front brake

When driving a motorcycle rather than a car, it is more important
to:

a. Know the rules of the road

b. Keep a safe following distance
c. Watch for objects on the roadway
d. Adjust the mirror(s) carefully

When on a main road at an intersection and a vehicle is approaching
from the left, you should:

a. Stop; he always has the right-of-way

b. Speed up to make sure he knows you're there
c. Yield if he does not slow down

d. Slow down immediately and blow your horn

When you approach a long line of oncoming vehicles, you should:

a. Move to the right side of your lane

b. Stay in the left part of the lane

c. Flash your lights and slow down

d. Drive in a zig-zag manner to attract attention

When turning left onto a 2-way street, you should:

a. Go straight across the roadway and turn left upon reaching the
nearest lane

b. Turn left into the first lane

c. Start your left turn half-way in the first lane

d. Lean your motorcycle to the left a little

If the vehicle in front of you suddenly stops, the safest thing
to do is:

a. Slide your motorcycle to a stop and jump off

b. Slow down and take evasive action

c. Brake hard and try to stay behind the vehicle

d. Continue at the speed and try to drive around the vehicle



12.

13.

14.

15.

le.

17.
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When passing another vehicle you should:

a.

b.
c.
d.

Drive alongside the vehicle until you are sure that the driver

sees you

Move to the far right of the passing lane

Not be in the same lane as the vehicle you are passing
Pass between two lanes of moving traffic

When other drivers should yield before making a left turn, the
motorcyclist should:

ae.

b.
C.
a.

Change lane positions to improve visibility to the vehicle
turning

Change lane position away from the intersecting vehicle
Reduce speed and decide if the vehicle will yield

Turn left to avoid the other vehicle

When in the residential area of a city, you should:

a.
b.
c.
d.

Try to go at a constant speed of 35 mph

Watch for pedestrians, especially children

Slow down if you want to drive through a "Play Street"
Do not use your horn

A safe motorcycle driver will:

a.
b.
c.
d.

Give the other driver the right-of-way
Only use the right-hand traffic lane

Not make right turns at busy intersections
Change lanes rather than change speed

When you approach the top of a hill, you should not:

a.
b.
c.
d.

On

Slow down slightly

Stand up on footpegs to see over the top
Drift toward the center line

Dim your lights

a mountain road, you should:

Stay just to the right of the center of the lane except when

meeting traffic

Keep your brakes on when going downhill
Ride on the right shoulder, if possible
Move from one side of the lane to the other



18.

19.

20.

If

a.
b.
c.
d.

If

a.
b.
c.
d.

83

operating a motorcycle after taking drugs and medication:

Drive only in residential or city areas

Increase your separation with other vehicles by lane positions
Drive in the center of your lane for protection

Brake slower and use only the rear brake

you are experiencing strong emotions you should:

Avoid operating a motorcycle

Increase your speed

Increase your separation from other vehicles
Vary your speed regularly

A good motorcycle rider should:

a.
b.
c.
d.

Increase separation when fatigued or drowsy

Avoid operating a motorcycle when experiencing strong emotions
Operate motorcycle at slower speeds when drowsy

Change clothing, if wet
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APPENDIX F
MOTORCYCLE KNOWLEDGE TEST D
Age

Sex
Riding Experience

When performing the pre-riding inspection, you should:

a. Check windshield and lights

b. 1Inspect tires for wear or damage
c. Check signals

d. Remove motorcycle from sidestand

When making a gradual turn, you should:

a. Turn the handlebars quickly

b. Turn by leaning

c. Turn the handlebars gquickly and lean

d. Lean the motorcycle more than your body

When reducing speed, you should:

a. Observe road surfaces ahead

b. Focus eyes directly ahead at all times

c. Move eyes more frequently from side to side
d. Check mirror(s) for following vehicles

If you are going straight through the intersection and see a
vehicle to your left:

a. Drive partially into the intersection to warn the other vehicle

b. Prepare to yield the right-of-way

c. Speed up to get through the intersection before the other
vehicle

d. Pull off the road until the vehicle gets through the inter-
section

When you drive into the left lane of a 4-lane highway to pass
another vehicle, you should:

a. Drive in the right wheel track
b. sStay in the center of the lane
c. Drive near the left wheel track
d. Drive in a zig-zag manner
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10.

11.

85

When crossing a 2-way street, you should:

a.
b.
c.

d.

Look to the left then right and finally left

Look first in the direction from which traffic is coming
Look at the direction you intend to go before entering the
intersection

Stop before going through the intersection

When the vehicle ahead of you indicates he is going to turn, you
should first:

a.
b.
c.
d.

If

Slow down and steer around him

Stop until he is completely finished turning
Look to see if his turn can be made safely
Speed up to pass him as soon as possible

you are passing a vehicle that starts to drift toward you,

blow your horn and:

a.

Speed up to pass

b. Watch to see if the driver hears you

c. Apply your brakes and pull over to the right

d. Pull into the lane to the left or into the median

If an oncoming vehicle is preparing to turn left at intersection,
you should:

a. Drive to the left to get around it

b. Speed up and continue straight before he completes his turn
c. Stop and let him turn

d. Lag slightly behind other vehicles going in your direction

When passing playground and recreational areas, you should:

a.
b.
c.
d.

Watch both sides of the street for children
Reduce speed

Watch between vehicles for pedestrians

Ride in a zig-zag pattern for visibility

When parking close to parked vehicles, you should:

Lean the motorcycle on its side

Allow sufficient distance for other vehicles to enter and exit
the parking spaces

Park the motorcycle with wheels against the curb and in the
center of the space

Park the motorcycle with the front wheel touching the curb



12.

13.

14.

1s5.

16.

17.

18.
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As you enter a tunnel you should:

a.
b.
c.
da.

Move closer to the center of the road
Increase your speed a bit

Remove your sunglasses

Turn off your headlight

wWhen coming to a railroad crossing without warning signals,

you

a.
b.
c.
d.

Aft
a.
b.
c.
d.
You
a.
b.
C.

d.

If

Jus

should:

Stop even if you don't see any trains coming
Speed up and look quickly both directions
Slow down and look before crossing the tracks
Turn off your headlight

er drinking alcohol or taking drugs, you should:

Eat candy before driving a motorcycle
Rest one hour before driving
Drink coffee before driving
Avoid operating a motorcycle

should avoid operating a motorcycle if:

You are experiencing strong emotional feelings
The tires are low on air pressure

The turn signals are not operating properly
You need to carry packages on the motorcycle

you operate a motorcycle after taking drugs, you should:

Operate the motorcycle at reduced speeds
Follow what other drivers are doing at signals
Increase your speed and brake hard

Drive in first gear only

t before you pass another vehicle, you should:

Signal with your lights and hand

Slow down

Check your mirror(s) and look over your shoulders
Move closer to the lane you want to be in

When another vehicle is approaching an intersection it is important

to:

a.
b.
c.
d.

Drive in the right wheel track of your lane
Watch for vehicles indicating a left turn
Signal and blow your horn

Turn your headlights on and stop



19.

20.
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When riding a motorcycle near intersections, you should:

a.
b.
C.
d.

Not pace your speed to the traffic lights

Change your speed every few moments so as not to stall
Stay in the lane which offers the best movement and vision
Take advantage of your motorcycle and weave in and out of
traffic

A good motorcycle rider should:

a.
b.
c.
da.

Increase separation when fatigued or drowsy

Avoid operating a motorcycle when experiencing strong emotions
Operate the motorcycle at slower speeds when drowsy

Change clothing, if wet
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