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ABSTRACT

PROBLEM:s OF A SELECT GROUP
OF OLDER DRIVERS

by

Harry Lang McDonald

The purpose of this study was to determine specific
driving problems of a selected sample of older drivers,

A pilot study was conducted to discern the quality
of the questionnaire and to determine if the items were
clearly stated. The sample population of ninety-six
persons who completed the questionnaire was taken from a
Defensive Driving Course sponsored by the American Asso-
ciation of Retired Persons in the Detroit, Michigan, area.
An evaluation of the results of the pilot study was made
with the appropriate corrections incorporated into the
revised questionnaire.

The subjects used in the final analysis were one
hundred eighty-six persons who possessed driver's licenses
and who were also members of one of the eleven retirement
clubs in Ingham County, Michigan, registered with the
Michigan Commission on Aging. The subjects were asked to
complete a copy of the questionnaire durinz a regularly
scheduled meeting. Only those clut members in atiendance,
who operated a motor vehicle, and who were over sixty-five

years of age were asked to complete the cuesticonnzire,



The following conclusions have been reached regarding
general driving problems of this select group of older
drivers:

1) The subjects realized inherent problems
in driving during peak hours, in heavy
traffic hours, or during dark hours, but
that they did not recognize the specific
problem as nervousness.

2) A review of selected literature revealed
that there is a need for awareness of
physical limitations related to audition
and the aging process. The responses in
this area would seem to indicate a lack
of concern for the problems associated
with loss of hearing.

3) That those participating in this study,
as well as those depending on them for
transportation, would be forced to change
their everyday mode of living if the
driving privilege were taken away.

L) The review of related literature would
seem to suggest that this age group
possibly should encounter additional
problems not indicated by their responses
to this questionnaire. It would seem
that this select group was far above
average or that they did not realize that
they had additional problems.,

5) Responses which the subjects recorded
were the only source of data. A variety
of tests methods, had they been utilized,
might have reduced the length of the
questionnaire and might possibly have
given more detailed answers in those areas.
The limitation of dependence on the subjects
answers gave other valuable insight. The
subject may or may not have given the
correct response but he did give what he
thought to be the correct responce,
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CHAPTER I
THE PROBLEM AND DEFINITIONS OF TERMS USED
I. THE PROELEM

The older driver has heen and continues to be under
the scrutiny of the general driving population. This has
been especiazlly true since the zdvent of modern high-speed
vehicles and hignways with their many ramifica®“ions.
Unfortunately, there has been relatively little reszarch to
ascertain any deficiencies which may occur within this age
group. With the limited amount of knowlecdge concerning the
older driver and their driving habits, the solution advanced
by many is to retire the older drivers from the ranks of

those who are privileged to operate a motor vehicle.

Statement of the problem. The purrcse of this study

was to determine the general driving problems of a select
group of older drivers. A secondary objective of the study
was to determine if the attitude, knowledge, and general
information sections incorporated within the guestionnaire
had a relationship to the general driving problems of this

select group of older drivers.

Need for the study. If the driving privileze 1s taken

away from the older driver at a preletermined zze, there

1
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would be those denied the privilege to drive who are, or who
could be, capable drivers. In addition, there 1is usually a
severe emotional shock associated with the withdrawal of the
driving privilege. This researcher feels that a more
appropriate approach would be to determine those problems
which are most prevalent in the older driver and ascertain

whether those problems could he corrected or ccmpzncated for,

Delimitations. The study wezs restricted to members of

those retirement clubs, within Inghawm County, Michigan, who
were registered with the Michigan Commission on Aging. Only
those drivers in attendance during the regular club meeting

were asked to complete 2 questionnaire,

Limitations. The importance of truthful responses to

each question incorporated within the gquestionnaire and the

possibility of less than truthful answers.

IT. DEFINITIONS OF TERMS

Scotopic conditions. Scotopic coniitions referred to

dark or night hours.

Photopic cornditions. Pho

ct
le)
el
’._J.
@]

cencitions apply to

light or day hours.

Disengagement. Disengzgement, for this 3tudy, meant

the separation of the individu

[y

1 fror cociety 25 a result of

his own choice.
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Older driver. The older driver, for this study,

referred to subjects who were sixty-five years or older.

Change of "set". The change of "set" referred to the
ability of 2 person to deviate from his rormal pattern of

behavior in order to ccpe with the situation 2t hard.
III. ORGANIZATION OF TEE REMAINIIG CHLPTERZ

Chapter II contains 2 summary of the literature related
to thie study. The categories considered z2re: 1) The
Psychophysical Aging Process, &) Psychological, Sociclogical,
and Biological Aspects of the Aging Procezz, and 3) The
Driving Task as Related to the Older Driver,

Chapter III ccntaing a delineation of the procedures

re: 1) A

W

for obteining data for this ctudy. Included
description of the subjecis, 2z) Frocedures of Measurement,
3) Testing Procedures, &) Orzanization of Datz, and 5)
Analysis of Data.

Chapter IV containz the analyzis ¢

this study. The gzerneral ezz zre as fcllows: 1) Demo-

I\
]

0]

graphical Data, 2) Knowledge and A
Questionnaire, 3) Problems that Subjects Indicated *hey
Experienced in Driving, 4) Questions not Rela*ed to *the General
Problem Areas, and 5) the Summary.

Chapter V include

Y vy A
a SurTar

mn

and recommendations.



CHAFTER II
REVIEW OF RELATED LITERATURE

Chapter I contained =z discussion ol *the problem,
definitions of terms used in the study, and the crganization
of chapters which follow. This chapter contains a summary
of the literature related to this study. The first of three
catepories considers research as it pertaing to the psycho-
physical aging processes of vision, audition and reaction
time. The second category applies to the psycholozical,
sociologicezl, and biological aspect of aging. The third

category deals with the driving task and its relationship to

the first two categories.
I. THE PSYCHOPHYSICAL AGING PROCESS

Visuale. Byrnes in 1G67 divided the driving task into
three phases: +the informatiorn obtaining phzse, a decision
making phase, and an action phase.l She cited the visual
sense as the predominant phase in the driving task. The
critical elements of the visual phase were listed as:
detection of objects, definition znd recognition of objects,

determination of distance between objects, and reccznition of

1V. Ae. Byrnes, "Vision znd Its Impcriance in Driving,"
Sight Saving Review, 37(2):87-G1, 19£7.

L
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color as related to traffic control devices, She recommended
that visual field, color vision and night acuity, with and
without glare, be added to the driver's vision test. She
added that after the age of sixty-five the entire test should
be administered every two years until the individual no longer
operated a motor vehicle,

Planek, Condon, and Fowler related that one of the
effects definitely demonstrated in aging wes that of reduction
of visual efficiency.2 One area in which this lack of
efficiency was apparent was glare recovery. Glare is the
result of light entering the eye in such a manner as to
inhibit distinct visione. Wolf in 196C gave three general types
of glare.3 The first 1s veiling glare, which occurs when
light is superimposed on the image as it appears on the retina
and reduced the contrast needed for distinct vision; the
second is dazzling glare which occurs when all light levels
are high which produces a dazzling effect; and the third type
of glare is a result of high light intencity which reduces
retinal senzitivity in part or whole and results in the
tlinding of the individuale. This type is called scotomatic

glare.

2Thomas We. Planek, Margaret E. Condon, and Richard C.
Fowler, An Investigation of the Problems zand Orinions of
Aged Drivers, Report No. 5/6E (Chicago: national Safety
Council, 1968), pp. 25=26.

3E. Wolf, "Glare and Aigze," Archives of Cpthzlomology
(OCtOber’ loéu), PDe CO? l@
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Forbes, Vanosdall, Pain and Bloomquist in 1968
reported a decrease of visual aculty with increasing age in
all areas.u They also reported a number of individual cases
showing night vision difficulty not only in the higher age
groups but also in younger groupss

Individuals differ in their ability to recover from
glare. The ability of the pupil of the eye to constrict and
dilate quickly with the change of luminance level is one
example.5 A second example is the amount of scatter of
light through the various bodies or parts which make up the
eye. This quality changes with increasing age to produce
more and more scatter. This hypothesis as an explanation for
reduced visual acuity was disproven to a degree as a result
of research cornducted in 197 by Allen and Vos.6 They
contended that the concept of ocular scatter (at least in the
interior portiors of the eye) does not adequately explain
the loss of visual aculty in the older subjects tecsted.

Acuity in this group was inversely related to age.

LLT. We Forbes, F. VanOSdall’ R. R. Pain, and D. W
Bloomquist, Low Contrast and Standard Visual Acuity Under
Mesopic and Photopic Illuminatior (Highway Traffic Safety
Center and Department of Psychology, Cortinuing Education
Service, Michigan State University, East Lansing, Michigan),
Ppe 1-2.

5

6M. Je Allen and J. J. VOs, "Oculzr Scattered Light
and Visuval Performance as a Function of Age," American
Journal of Ovtometry and Archives cf American Aczaeny of
Optometry, &4+:717-22, 1967.

Planek, Condon, and Fowler, op. cite., Do 26,
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Weale in 1961 suggested that, under both daylight
and dark conditions, amounts of illumination reaching the
retina decreases as a function of age.7 Weale attributed
this loss to such factors as stiffening of the cornea,
lessened adaptatbility of the pupillary reflexes, yellowing
of the crystalline lens, development of opacities in the
vitreous humor, and changes in the dersity and structure of
the retina.

Wolf in 1964 indicated that with increasing age the
ability to see after glare depended upon luminance of the
target, large size, and shorter distance from the eye to the
target.s Chrigtie and Fisher? and Reading in both 196610
and 1968ll also contended that there was a definite age
relation factor.

Rodstein in 1966 stated that "between the ages of

sixteen and ninety years recovery time from exposure to

7R. A. Weale, "Retinal Illumination ard Age," Trans-
actions of the Engineering Society, 26:95-9%, 19€1,

8

Wolf, ODe Ci'to’ PDe 502—11}0

9A¢ We Christie and A. J. Fisher, "The Effect of
Glare from Street Lighting Lanterns on the Vision of Drivers
of Different Ages," Transactions of the Illuminating
Engineering Society, 31:93-108, 1966

10y, w. Reading, "Yellow ard White Headlamp Glare and
Age," Transactions cof the Illurinating Encineering Society,
31(4):109-21, 1966,

llV. Me Rezcing, "Diszacvility Glare znd Lgze," Vision
Research, ©:207-14, 1C63,
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glare is doubled every thirteen years."12 The American
Automobile Association cited findings of McGough which
suggested that this reduction of ability was especially true
under scotopric (night) conditions.13 Although he found no
significant differences at any age level, he cuggested thet
the arount of light necessary to make an object visible was
about fcur times as greal when glare was pres=nw. Burg
found increasing threshclc levels ard increasing recovery
time for both male and female subjects wher they were
serarated into five-year cge ggroups.lLL Correlations were
obtained between bcth threshold and re:«overy test, and age.
The correlation was low ~hen related %o age. He suggested
that although trends were correlated with aze groups that
individval cases did not -hemselvesg show as reliable a
relationshipe. Therefore, rredicticn between age anc
performarice is not certaine

Another area within the visual task which is manifested

with advancing age is that of perirheral vision. Wolf in 1967

12M. Rodstein, "The Effects of the Aging Prccess on
Accidents in Older and Aged Adults" (Parer precented &t the
Annual Meeting of 1the National Safety Covurcil, Chicago,
October 26, 1966),

13Amerlcen Automcbile Association, Field of Vision as
Related to Age (Research Report No. 67, WzsninzZtory, Da Ca,

1965)

luEurg, "Light Sensitivity z= Rela’ed to Aze and
Sex," Perceptual ard Motor Skills, 24:1273-£8, 1577,
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revealed that there was a slight, but distinct, decline in
the visual field of his subjects up to the age of fifty-five
with a more pronounced shrinkage in each decade that

fcllowed.15

He also reported pronounced changes in sensi-
tivity which occurred after the age of sixty. He maintained
that retinal charges which hzve teen detected at this age

are associated with the changes in the metebolism of the
retina. The changes were related to oxygen derrivatione
Young subjects exhibited similar losseg in visual sensitivity
after deliberate denial of oxygen. Burg repcrted that the
field of vision was constart to approximetely the age of
thirty-five, thereafter it narrcwed progressively with

16 It was interesting to rnote that Burg found

advarcing age.
that females corsistently demonstrated a clightly larger

field of vision thar mzles. Burg concurrel with the earlier
gstudy of Wolf that there 1s a graaual losc of sensitivity up

to 1he age of approximately fifty-five and a very rapid loss

in years which follow.l(

Burg suggested that the normal "static visual acuity

tect" does not reveal an imporiant aspect of the visual

15E. Wolf, Study on the Shrinkage of the Visual Field
with Age, Highway Research Record No. 164 (Washington, De Ce:
National Academy of Sciences, 1967) ppe. 1=7.

16A. Burg, "Lateral Vision Field =35 Related to Age and
Sex," Journal of Applied Psychology, 52:10-15, 1%€¢&,

L7E, wolt, Ope Cite, 502-1i,



10

tag 18

He went on to report that the functional testing
of the driver's vision must also be taken into account.
"Dynanic visual aculity" was the term used for this type of
test. This additional test of visual acuity should be used
not only at photopic (daylight) but also in levels of illu-
mination encountered at scotopic (night) levels. There is,
as might be expected, a much nhigher age-related change 1in
scotopic vislion than there is in photopic vision.

Richards in 19456 coaducted research with subjects
whose ages ranged from sixty to ninety.l9 Vision was
checked at varying levels of illumination which dealt
specifically to night drivinge. He indicazed an absolute
loss in average vision and z loss of ability to see without
sharp contrasts.

Forbes, Vanosdall, Pain and Bloomqguist in 1968
reported a decrease of average visual acuity with increasing
age in all areas.zo They also reported a number of

individual cases showing night vision difficulty not only in

the higher aze groups but also in younger grours. FReported

18A. Burg, "Visual Acuity as Measured by Dynamic and
Static Tests," Journal of Applied Psychology, 50:460-66, 1966,

19O. We Richards, "Vision at Levels of Nigh® Road
Illumination: Changes of Aculty and Contrast Sensitivity
with Age," American Journal of Octometrv and Archives of
American Academy of Optometry, 43:313-19, 1G5€.

20
pp. 1-2.

Forbes, Vanosdall, Pain, and Eloorguist, cpe. cits,
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within their study were findings of Pease and Allen21 and
Richards22 which called attention to a great loss in visual
efficiency of older age groups at illumination levels

corresponding to average night driving conditions (0.1

lamberts or thereabouts).

Audition. Aaron and Strascer suggested that hearing
is one of the physiczl characterisiics of a2 driver that
relates to the safe operation of a motor vehicle.23 The
American Automobile Association in 1965 stated "poor hearing
handicaps a driver. It can prevent him from hearing other
vehicles or horn cignals from cars that are about to pass."2

To illustrate the mazgnitude of loss of heazring in the
aged driver, Hulbert (cited by Alexandsr, King, =nd Wars)—:ow)25
in 1967 su;zested that approximately 40 per cent of those
persons sixty-five years of age and older have impaired

hearing with an additional 0.l per cent being totally deaf,

21P. L. Pease and M. Je. Allen, "Low Contrast Visual

Acuity and the Effects of Ambient Illuminstion, Filters and
Scatter," American Journal of Optomeiry (April, 1957).

220, W, Richards, "Vision at Levels of Night Road
Illumination XII Changes of Acuity and Contrast Sensitivity
with Age," Journal of Optometry, 43:313-19, 19€€.

23J. E. Aaron and Marland K. Stras er, Driver and
Traffic Education (New York: The MacMillan Company, 1G£6€),
Pe 134.

24 . . . y

American Automobile Association, ope cit., D. 56,
2 o} : R} . v 1

5G. Je Alexander, G. Fo King, and M. A. Warsxow,
Development of Information Recuirements and Transmission
Techniques for Highway Users (Deer Park, new Yorx: Airborne
Instruments Laboratory, 1967), Vol. II.
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Orr in 1967 suggested that diminished hearing is a principal
handicap of the older driver which relates to judgment

errors experienced by this age group.

Reaction time. Another area of the aging process

that should be included witnin the psychophysical realm is
that of reaction time. Planek, Condor., ard Fowler reported
in 1968 thatn:

Since much of a driver's movement is controlled by
external, rather than internal, stimulus patterns ths
measuremen’ of reaction time becomes zn important vari-
able in assessing thg capacity of an individual to
drive an automobile.<’

They reported that reaction time, specifically visual, has

definitely increased when correla‘ed with advancinz age. The
2

~
~
19

American Automobile Association reported in 1966 and 196729
studies which indicated that both simple and complex reac-
tion time in simulated driving conditions resulted in a rise

in reaction time as age increased which became pronounced

after the age of fifty. They continued o2y suggesting a sex

26Verne Orr, "The Problem of the Clder Driver,"
Highway User (December, 1967), ppe. 18-12.

27P1anek, Condon, and Fowler, ope. cite, pe 38,

21 . . . . . .
3Amer1can Automobile Association, Reaction Time
as Related to Age (Research Report No. 69, Washington, D. Ca:
AAA, 1966).

29American Automobile Association, Age ani Complex
Reaztion (Research Report No. %41, Washinzton, D. Ce: AAA,

1967).
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difference in complex reaction time. Women were consistently
one-tenth of a second slower than men across all age groups.
As a result of individual differences, the assumption, across
age groups could be said to have varying validity. It
would, however, seem %o warrant modification of such rules as
recommended following distance as well as other reaction
orientated facets of the driving task.

In 1968, Botwinick and Thompson conducted a study
which compared a group of young college students to older
individualses The college group was further divided into

30 They found that the

athletic and non-athletic sub-groups.
non-athletic group was not significantly different from the
elderly group. The athletic group, however, did show a
typical age difference in reaction time. They suggesied
that the lack of physical fitnass may be an explanatory factor
in slowing reaction time.,.

Lawton reported in 1967 that the increase in reaction
time associated with age was shown to bz a decrease in
ability to integrate, organize and time the response within

31

the central nervous system. An earlier study by Birren

303, Botwinick and L. W. Thompson, '"Age Difference
in6Reaction Time: An Artifact?," The Gerontologist, 8:25-29,
1968.

31A. H. Lawton, "Accidental Injuri=zs to the Aged and
Their Psychological Impact,” Msyo Clinic Proceeding, 42:
685-97, 1967,
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also indicated some basis for the slowing process within the
central nervous system.32

Botwinick and Thompson suggested in 1968 that the
length of exposure time has an effect on thz respunse of all
individuals.33 They contended that speed of judgment is
often a matter of readiness of "set" to respond guickly.
The length of exposure time does play a role. However, the

"set" is probably more comnon in younger persoris.

32J. E. Birren, "Research on the Psychological
Aspects of Aging," Geria“ric, 18:393-403, 1963.

33J. Botwinick and L. W. Thompson, ope cite, 25-29.



II. PSYCHOLOGICAL, SOCIOLOGICAL, AND BIOLOGICAL

ASPECTS OF THE AGING PROCESS

Psychological and Sociological. Aginz. As an individ-

ual operates an automobile, he is not only called uvpon to
operate the vehicle but he must also cops with the demands
of his mobile environment. There have been researchers who
have suggested that the manner in which the individual
negotiates the environment could well determine his success
in a mobile society. Mann in 1965 suggested that there are
a number of factors which may result in a negative enzcounter
with one's erw:'Lronmem’c.BLL Lack of knowledge, lack of atten-
tion, inadequate perception, reduction of physical or mental
capacities, and projection of undesirabhle personality traits
were factor: cited. He further suggested that accidents

are usually caused as a result of several factors. Probably
the most important factor is the personality of the
individual who is driving the motor vehicle. Eysenzk in
1962 indicated that there were personality differences among
those who were involved in traffic accidents and those who

35

were note He contended that those involved 1n accidents

oo L .

3 William A. Mann, "The Mature of the Protler. Driver"
(Presented to Driver Improvemenrt School Conference, Kellogg
Center, Michigan State University, Ez2st Lars'nz, Decenber,

1965).

35H. Je Eycseanck, "The Personzlity ci Drivers and

Pedestrians," Medicine, Science ani the Lzw, 2:414-22, 1G€Z,

1

\n
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had a tendency to exhibit traits such as aggressiveness,
carelessness, and impulsiveness which were not present in
those not involved in accidents. Earlisr studies in 1958
(Goldstein and Mosel;36 Case and Stewart37) indicated that
aggression is a factor often attributed to accidents as well
as violationse.

Planek, Condon, and Fowler indicated the importance
of personality and suggested that "it is possible that
aging may produce and/or reduce some of the characteristic
patterns correlated with accident involvement."38 Lawton
in 1967 stated:

e « o that the emotional state of the aged person is
frequently not one of peace and tranguility. Rather it
is often a seething mixture of conflicts, anger, hate,
hostility, fear, pride, and over-reaction to others,

he further stated that the older person is often:

living in meaningless semidiscard, surrounded by
manifestations of the rejection of elder authority by
youth. The older person either responds in kind with
his own retaliatory venomous reaction or he may strive
to compensate by over emphasizing his seniority. Such

competitive responses are intensified amid the urban
impersonality of the machine age.J

36L. Ge. Goldstein and J. Ne. Mosel, A Factor Study of
Drivers®' Attitudes, with Further Study on Driver Aggression,
Highway Research Board Bulletin 172:9-2S (Washington, De Ce:
National Academy of Sciences, 1958).

37H. W. Case and R. G. Stewart, Develcpment of a
Driver Attitude Scale, Hignhway Research toard Bulletin 172:
30-35 (Washington, De Ce: Naztional Acziemy of Sciences, 1958&).

38

Flanek, Condon, and Fowler, ope Cite, De =2

o) .
3/Lawton, NPe Cites Pre £85-97.
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He went on to say that the older driver can usually operate
the vehicle in a safe manner, however, he may lose complete
control and stability in a driving situation when worry
dominates his attention. This statement can also pertain to
other age groups and cannot be said to be unique to the old.

Waller in 1967 sugzested that the processes of aging
affected the ability to'drive of both youriz and old individ-
uals.uo The accident risk per mile for bcth age groups was
greater than that of ths middle age driver. He continued by
saying that psychological factors associated with the
maturing process seemed to explain this risk, in part, of the
young driver., Physiologic factors seemed <o predominate
among the older driver.

Havighurst in 1958 approached the discussion of "suc-
cessful aging" in a br:akdown of satisfaction and disengage-
ment.u:L He suggested that disengagement often separated the
individual from society which was in turn the basis for the
development of psychoneurotic reactiong of hypochrondriasis
or depressisne. The older person, in many cases, was ho
longer allowed to play a significant role in the society in

which he played a vital rolz. He may also find that he can

QOJ. Ae. Waller, Guide for Identifica®ion, Evaluation,
and Regulation of Persons with Mediczl Handicaps to Driving
(Washington, D. Ce: American AsSsociation of Motor Venicle
Administrators, 1967).

UIRo Je Havighurst, "Personzlity
Aging," The GCerontologist, 6:20-24, 1G£8

o 1
(@)
e}
m
ct
ct
(O}
'3
3
0]
O
Fh




18
no longer cope with the continuing financial and social
demandse. As a result, he may turn his interests and ener-
gies away from other persons and the environment. His
primary interest in life is then directed upon himself,
particularly upon his body and its functions.
Sobel also cited disengazement as one method used by

older persons to compensate for their decrezazing ability to

. . . . . 117
deal with their life situationz. <

1

T

'I

le zestz this aliena-

0

<

-

tion has relevance to the attention which the older driver
may pay to the drivinz tacke It could very well be that

this withdrawing of attitudes could account for many of the

n

driving problems azsociated with this 2ge. He characterized
these problems by the headinz "lack cf attention to others.”
The withdrawal coull result in exclusion of peripheral
prozesses which would virtually leave the driving task to
only those automatic, overlearned, and almost reflexive
driving ckills that cannot cope with modern day traffice.
Birrea in 1963 divided the psychology of aging into
four subhezdingse. The first catezory includa2d the moods and
attitudes of the older individual, including both transient

-

i
attitudes and those of a permanent ‘natureo‘3 An example

hay, Sobel, "Stress and Environment Factors in Aging,"
Pzychosomatics, 7:21-28, 1927,

2
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[G@eloe]
e (D
T

o

-
(@)
[@Ray

on "ba Pzychologiczl Azpects
C

e f"
-

w O

O

\



19
would be self-concepts and life satisfaction. The second
category included psychological capacities of the individual.
An example here is language skills, problem solving ability,
memory, psychomotor dexterity as well as other psychological,
functional skills. The third category involved inter-
personal relations which considered bocth extent and inten-
sity. The fourth category contzined hehzvior deviations znd
psychopatholozy which can lead to either rersonal disiress or

disruption of family or community.

Biological Aginge, Shozk in 1961 suggested that a

portion of thz bazic functions of the orgznism co not change

i)
Ll

to a significant degree with age. He continued by stating
that thes large organized functions of tThe body do zhow a
decreasad effi ncy with increasing age. There is little
change in cellular content over the years, however, there ic
a2 loss in “h2 number of functioning cells available to a
given functional cystem. He want con to =zuzgest that the
decrease 1in functions which take place during the aging
process showed up primarily wren the environment placed extra
demands on the older person. This less2ned ability to
recover quickly from a change in stimulus level is the most
obvious when assoclated with aginge. Shock cited exiensive

individual differences in effects of zginz on many of the

L . ,
‘uN. We Shock, "Cur reent C

_Ng Process,"
Journal of the Americam Me ~

1655-56, 1961
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physiological systems. Some individuals at the age of
ninety years showed functions, in some systems, -as good as
the average person at age fifty. He also cited intra-
individual differences in the aging processes of the various
systems. There are systems which showed a linear decline
throughout the aging process, however, some functions
followed different types of aging patternz. Shock cited
the example that the range of accommodation of the eye showed
a rapid fa'l between the ages of twenty and fifty but remained
practically the same for the remainder of the life span.

Schaie suggested in 19€7 that the effects of contin-

.

uing interzction within one's environment can offset the
effects of reaching a particular chronolozical age if other
variables are se"c.“5 Swartz in 1969 maintained that there
was no such thing as physical aging of the body, that what
happened to one's body as his chronological age increases is
the result of environment which gave rise to the chronic
disease picture., He also suggested that:

The tottering step and the shzking hand could be

avoided with proper exercise and nutrition, and the

forgetful mind, th: senility associated with old age
could be avoided »y constant exercise of the mind .56

45K. W. Schaie, "Age Changes zand Age Differences,"
The Genontologist, 7:128-32, 1%67.

uéF. Ce Swartz, "Should Senior Citizens Drive," The
State Journal, Lansing, Michigan (February, 1G6G).
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Rodstein gave an example of such a chronic disease.,
He stated that arterial deficiencies which occurred with
aging can also affect more than just specific cortical and
central nervous system functions.u? A compression of the
carotid or vertebral arteries may be caused in the older
driver by 2 sudden rotation of the head cidawayse. This
could te the result of lookirz into the cice rear view
mirror, up into the rear view mirror, or ty looking around
to see out the back window. These and similar actions,
.which the older driver is encouraged %o do, can pinch the
arteries of the neck and result in a loss of blood to the
braine. Thic may cause dizzinesu, faininecs, and possible
falls when outside of a vehicle. This wculd seenm to
indicate a need for aiditional evaluation of teachinz methods
when dealing with the person suffering with any forms of
arterial de’lciencles.

Schaie and Strother in 1968 conducted research which

dealt with older individuals who poszezced zenerally satis-

o

fying environmental and cocial conditions, nigh level of

(@]

] .
education, znd a useful prefescional 1ife,” Thiz group was

i

u7IVI. Rodstein, "The Effects of the Aging Process on
Accidents in Older and Aged Adults" (Paper presented at the
Annual Meeting of the National Safety Council, Chicago,
October 26, 1356).

B8k, w. Schaie ard Co F. Strother, "Coznitive ani
Perconality Varianles in College Gr=ziuztes of Advarced Lze,"
Human Aging =2nd Eehavior (New York: Acaderic Press, 1%68)
In C. Ae Talland (Ele)s Ppe 261-30E.



22

found to exhibit a decline in function when compared to
younger adults. They suggested that psychological aging was
rezponsibla for this decline and did not attribute it to
other environmental or personality artifactse. They added
that this decrement was most apparent in functions requiring
visual-motor rezponses or when spzed was of importance.

)

Busse in 19%£7 had slco suggested this relasionship of

physical health to the successful azing wrocess and To the

changes of both psychological and the phyciologizal function-
L9

ing of the individval.

ITII. THE DRIVING TASK AS RELATED TO

=

THE OLDzZR DFIVER

Alesander, King, and Warskow conducted an extensive
analytical report d=aling with the driving task in which they
stated that around 95 per cent of the information processed
by the driver is carried on through his visual sensory
capacities.so The authors #anzlyzed and divided the driving
task into three major areas: micro-perfcormance, situational
pecformance, and macro-performance. Micro-verformance
consisted of those tasks which involved fine details of
vehicle operation with the two main subtasks of steering and
speed control, Situation performance involved mainly the

rezponses cf the driver to roadwsay and traffic situztions

o~
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which included following, overtaking and passing, response
to traffic signals and pedestrians, and reaction to changes
in environmental factors necessitating an alteration of
driving performance. They suggested that micro-performance
and situational performance adequately delineated the control
tasks of the vehicle. They further suzgested that thece
alone did not fully define the driving tack. The zddition
of macro-performance, which included considerations of trip
preparation and direction finding, 1s necessarily includzd
due to the factors from the sphere which were thougzht to
influence the mode in which the driver performed on the
other two levelc,

A

0
h

a rrerequisite to performance of the drivinz taszk,
Alexander, King, and Warskow discuszed the mechanisms of
reception and processes separately. Reception related to
the sensory receptor mechanisms involved in the receipt of
information by the driver.51 Processing is related to the
mental activitiec involved in making decicions based on
information received., Signal search, detection and recognj-
tion, and decision ma%xing must be considered a: an immediate
requirement for information processing. There are wmany
tasks which must be received during the same time period
that require a considerable tacsk sharing throughout the
driving behavior. As a result, the individuval's ability

of attention is directed to only ore inforra‘icn scurce at

511vi4.



any given time.
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She recommended a2ll test components except night acuity
be adminicstered at five year intervals to age sixty. The
total test should be repezated at ase sixty and sixty-five
with two-year examinations thereafier until the individual
no longer orerated @ motcr vehicle, This rationale was
bazed on the farct thzt nisht da2fecis z2nd the mcre extensive
1 13T

vicual defecic wzre uch more z2pt o ocour r Jears.,
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Cumrting ccrioucted a generalized anzlyziz o

{

involved in driving in 1903 which was publiched in 1967.5
Trazcking ard speed control were included within the context
of an ever changin:s patitern of exterrzl ztimuli, He sug-
gested that the terforir=2nce of thic traeckirg and control

Y

operation dorands th
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perception, decicion mzaiiins, and rotcor reszction. It was
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osary Lo inveriicrzte trhe driver's informzaticn gatherling

procccsen, oo cannelty for rerclving unecrtalvty in order

[

4

to make a doecisiorn, and the +tlne reguived to carry 1t out
1 J

menory and chanoe of "get" -re crificzl reolntz in anzlyzin

08

the efficicncy ¢f the drivirz tasiz. The criver woerked under
what was referred to az an "ewcerircertzal znzlog." This

could be called cornditionz of vizilance where stimulli had

.
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varying prcobabilities of occurrence. The tacks were for the

most part unknown to the driver in any given trial.

review of the literature

This chapter contained =
related to “hic =atudye Trooe arcss ircluzel werer the
psychophysiczl z:oing vrocens, =—hs rnoyencliziczl, zocioclogicsl

T the agzin: vrocecs, and the driving
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o
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O
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and biological
task as related to the oldecr driver., Chaovter III contains

a delineation ¢f tre rroceaures for obtaining the data.



CHAPTER I1I

FROCELGURPES
.

the rrocedures
for obtainirgs data for thic Ctudy. Included are a descrip-
tion of the cubjectz, procedurec of measurement, testing

procedurec, organization of ¢ata, and analysis of data.

Subjectss A cample o one hundred eighty-six persons
participated in this study. Ezch subject was a driving
member of ore of the eleven Retirement Clubs in Inzham
County, Michigan, which was registered wita the Michigan
Commicsion on Aging. The clubz were The Lancing Area
Retired Teachers Association, The American Association of
Retired Persons - Ingham County Chapter 245, Senior Citizens
group under Adult Education which meets at Eastern High
School, XYZ (Xtra Years of Zect), Vevay Senior Citizens Club
in Mason, Webberville Senior Citizens, Williamston Joy Cluh -
Holt, Christ Methodist Churcn Retirees Club, Fifty Plus -
Holt.

The subjects were acked to complete 2 gueztionnaire

Eal ..L’!

during a meeting c¢f each clu® 2z rart of their regzular
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meeting. Only thozc club merters
vehicle, were over sixty-five yezrz of z2ge, znd in 2ttend-

ance were azied to courlete 2 gusstisrnzirs,
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Information related o the demogravhical section of
the questionnaire was alsc extracted by obsgervation of the
frequency dictribution. The following information was
requested:

At wnat age did you have your last eye =2xaminetion by
a doeuor?
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At what sce did you learn to decive?

How long have you been driving?

What was your occupraticn heiocre retiring?
What is ycur =zex?

rtz tine?
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How wmany miles do you 4

rocedures for peazurementse A pillot study was con-

LU

ducted to discern the quality of the gquestionnaire and to
determine if thoze items included were clearly set forthe.
The sample was taken from a Defensive Driving Course

ired Persons 1in

‘_l

sponsored by the Armerican Acsociztion of ket

}__J
=
1)
ot

the Detroit, Michigan, 2rez. There vere r.i y

in two sections of the course who completsd a guestionnaire.
An extensive evaluation of the results of the pilot

study was made with the aprrcpriate correctionz ircorporated

within the revized guectionnzire, The revized guestionnaire

was then admninictered to one hundred eicsriy-zix Ingham

County residents who were rerters ¢l a retirverment clud
registered with the Michigan Commiszion orn if7ire. Tre
revised queztionrzire zwnrears in Arocrndlx L.
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Testing procedures. After briefl remarks were made

concerning the study, a quectionnaire was given to each
driving member in attendance at that meeting. The subjects
were given no time limit in which to complete the question-
naires. There was a discussion period following completion
and the return of the questionnzires to thz researcher,

This period varied according to the interezt of the group.

Organization of data. Each quezfionnaire was repro-

duced, as appropriate, on computer cards in preparation for

computer analysis.

Analysis of data. The knowledge znd attitude sec-

0}

tions of the revised questioanaire were processed by means
of a Reciprocal Average Program (RAVE) in an effort to
combine portions of the raw data. This technique yielded a
weighted total for each person in both Xnowledge and attitude.
The weighted scores appear in Apperndix B, The mathematical
basis for this technique is given by TorgersomSu

A general verbal deccripticn of the correlation
coefficients as preczcrited bty Guilford were employed in this

55

study. As a general orientation, he suggested that the

l . , . .
5J’W. Se Torgerson, Theory and Metheds cf Scaling

(New York: John W. Wiley and Sons, I1nCes L1322 )e

557, P. Guilford, Funcznertal Ziatisztics in Psychol-
ogy and Bducation (New York: Ca - cok Corpany, IncCe,

1950) 9 DPDoe lf):4f—C5 .
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strength of the relationship could be dezcribed as follows:

Less than 020 EEEEEREEEE) Slight; almOSt negligible
relationship

e20 = 10 eecoosesssesses LOW correlation; definite but
small relationship

0 = 470 eeescsessessss Moderate correlation; substan-

tial relationship

.70 - 090 ee0ceee 0000000 High Correlation; marked rela-

tionshnip
¢90 = 1400 secessescocess Very highn correlation; very
deyendalle relaticnship
He also sta®ed that the came indteryretzticnz zuply zlire to
negative and positive r's of the game numerical size. An r
of =.60 indicatez juct as cloze a relaticnchip as an r of
+.60.

A correlation matrix was utilized to determine any
relationchip between items of the cuesticrnnzire., The com-
bined scorez described zabove were uzed in rlace of raw
scores for the knowledge and attitule sections. The Corre-
lation Matrix appearc in Aprendix C. The computations for
both the RAVE Progrzm and Cerrelation Matrix were performed
on a CDC 3€60 Comruter locaied in the Cemputer Labtoratory at
Michigan Stzte Univeoercity.

A frequercy dictritution wac rrepared to ascsist in
the evaluation of other statisticzl treatment. ObservationA

of the frequency dicstrivuticn revezled there preotlems incor-

porated in the gquestiormaire which the surjects felt they
exrperienced in drivin~. Derograrhicel irflormation was zlso

obtained by chzervzticn.



SUMMARY

Thic charter has delineated the procedures for

obtaining da%ta for +he otuoy. Thooe arssc
testing procedurcs, creaniz=zticr of datza, snd the procedures
chzoter will present

for analyzins the satae. The {sllowing

an analysic of



CHAPTER IV
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ANALYSIZ OF DATA

The precedings chapier cortz’ neg

collection cf & 3.

the data collected on one hurndredl oizghty

Incham County, Michlifas, wio were nonoers

Club registeredl wiih the Michizn Commid
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el a range of
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Table I indicates thzt reswncnces y

o
<
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found as a

0

from 40 to 86 years of age. The mean of 68 wa
recsult of evaluation of the responses,
Table II indicates that the elapsed time since

previous eye examination renged from lesz than one year to

thirty-four years. The mezn wzo 11.5 yezarsz. Howsver, two-
thirds of *the recroscents hzd iher cnzcred witrin tThe las’h

two years.
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Table I11 reveals a seven yesar range oI respenses
from 1962 to 1969. The mean year was 1968 indicating the
recent renewal of the driver licencses of this sample. There
were, however, three subjects driving with expired driver
licenses at the time of the study as the State of Michigan

requires a renew=1l of driver licences every three yezrs,

T o

Age of cubectc, Tzrle IV Irncicatern the frequenc:

v
wer limit of

N

distribution of zges of the subjecto. The

=
(o]

the age wac set Ly ‘he ctuey at sisty-five =2nd the ubnper
limit or oldec” rercon tested waz cichty-nine yeasrs of aze.

The mean ago cf the subjects w2z zoeventy

LGEZ CF ZUEBJEOCTS
Age Numt.cr Are Aumier Age Number
66 zz P 12 51 >
67 10 75 10 52 s
69 13 77 1 £5 z
70 1L 75 L &7 1
71 10 75 g &5 7

72 10

Age subjest: lezrned to drive, Tanle V iz a freguency

distribution of the =2zes of thz zur jects when Shey learned

to drive.
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TALBLE V

AGE SUEBJECTS LEARNED TO DRIV

0

Age

Numbiar Nuin e

>

ge r re N

12 1 23 7 34 2
13 : 2l < LG 1
14 g 25 15 i 1
15 1 7 7 g 1
16 1” :’7 e ]
17 ¥ e iy 1
15 7 Y 5 oE 1
19 = 50 ; s i
20 Lo s 5 ~1 1
22 ' 55

The lower i ¢ owae dwelve rezvs oFf zore with
the uvper limit =z =zivty-ftwe, The —o2n 272 for learrning to

drive wag twentry=threo reari,
How long oo =2ovn 0 e ciolvTe Tanle VLo chow: hew long
subjects ha: been ariving.
TinLD VI
BUGTH OF DRIVING TIME
Numper carter humter
Years or Year: o hi
Driving Ju:lecico v L ~ sniecTz
17 2 43 2 5 10
~ 1 . oL e
18 2 Ll ’ [ €
23 1 25 16 5 14
50 i i4 : < o)
33 1 47 2 57 2
56 1 L8 1L [%e] 3
383 2 LQ < £o 1
29 3 59 e ) ;
L0 g cl 17 ¢l 2
L1 7 52 v L 1
L2 3
The range indflczated wzs “ever~ear —o zixty-Six 7ezrs
with 2 mean of fortr-sisght szr: of svrivirs cunsrizncs,
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Dccupations before retiring, Tabhle VII reports those

occupations which cubjects engazed in before retirement.

TABLE VII

OCCUPATIONS OF SUEJECTS

¥
1
X

N
N

CONI NN

Lo DD

catercriass within thiz arez,

Teaching an: clericz2l woriers con=iituted the majiority of the
subjects within thiz stusy. Horemsring w2z the Third largest
group. Other occupations included were: Tfradesmen, farming,

N

sales, nursing, engincering, and banking.

Sex of the subjectz. Table VIII chows the number of malez

znd temales which rrrticipetos i Tnis ziudy.

TAZLE VIII

annp— e e —=
RO 1 LA
DRSPS - pop

Men (mzle) tZ
Vionon (ferzle) 1t

It would seer “rom reszpczen reporiel in Tarle VIII

that more ferales =i=t crive Telori o retirersrt 2lubs thazn
do malez within tre corfines of Tnic —2udr,
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Miles driven durirs 2 vear's tiwe, Tatle IX =shows the

yearly mileage driven by sub jects unilized in this studye

TARLE IX

MILES DRIVED

Miles Driven et ilec priven Numver
0 - 1,000 7 11,000 = 12,0500 7
1,000 - , 000 i 12,000 = 15,000 2
2,000 - 3,009 iz 13,0006 = 15,CG0 1
3,000 - 4,000 o 14,000 - 15,000 L
L,000 - 5,000 < 15,000 - 14,009 L
5,000 = 6,700 vl 142,000 - 17,000 0
6,000 - » 200 - 17,000 - 1£,000 0
7,000 - £,000 - 12,000 - 19,000 0
8,000 - 9,000 7 15,000 - 20,000 5
92,000 - 10,000 z5 24,000 - 25,0002 1
10,000 - 11,000 19 22,000 - 30,000 1

Evaluation of Tznle IX indalcates 2 rarnze of from

less than 1,000 toc 30,000

b=
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The mean miles driven was €,164, whoreac, the mean for all
drivers is 9,512 milez per ycar. (7The approximate average

number of wniles driven for itne tcizl licenced driving

3

population ver year o

]

Jy te Tound bty cividirng the total
estimated wiles driven per yozr by “re ecstinzted totzal of
i sed drivers acz revorted by the lationzl Sz et unci
licensed drivers a svort y ] 1 ety Council
56 . a4 Aot . Lot
for 1968, This weculd bte 1,010 2illion milec/105 million

drivers,)

56National k]
Illinois, 1%{%, De &
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Knowledre and Attitude Sections of *the Queztionnzire

The knowledze and attitude sections of the revised
questionnaire were processed by means of a Reciprocal Average
Program (RAVE) in an effort to combine portions of the raw
data. Each guestion within these s2ctions was ascizned a

suggested correct recponse by The resezrcher based on the

review of literzture for thls -tud;e. The Feciproczl Averszge

0‘

Progran utilized fthe sugges.ed correct rezoonce to formulate
a weighted score for each cubjizct in both the knowledge and
attitude cectionc. The poczible rzvze of zcores for the

knowledge section was zero To ten. The weighted scores of

individuals ranged from zero to eight with a mean of six.

cr trhe 2ttitude section was

0]
=ty

The posszible range of ccore
eleven to twanty. The actuzl range of welizhted scores was
twelve to nineteen with a mean scorzs of fourteen. The
weighted scores for both the knowledze and attitude sections
for each subject appecars in apnendix B.

Table X incorporatez the eignt knowledze questions,

5

the number of subjects reczrondinz to each cues

sugzested correct rezponce, thz2 numrer ci correct responses

and percentage of correct resvonzez., It w2z interesting to

ri

note that seventy per cent or nore ¢f The samrle pcpulation
identified the correct resyponze to zix of the elight

knowledge questionz. FHowever, cnly fifty-two ver cent

responded correctly To quzsticnc concernizz follcewinz distarce
and to the degree of slipperirzsszs of zirests z3 2 rezult of

varying dzgrees of raine. Thiz vrowlsdze cr
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TABLE X

KNOWLEDGE SECTION OF THE QUESTIONNAIRE

Number
REesponding

Questions

Number of
Correct
Responses

Sugges ted
Correct
Response

Per Cent
of
Correct
Responses

Would two car
lengths of fol-
lowing distance
be sufficient at
30 m.p.h. iﬂ
good weather? 126
Does a flashing
red light at an
intersection
mean the same as
a stop sign to
you?

If the back of
your car starts
to skid to the
right, should
you turn the
steering wheel
to the right?

Would you fol-

low the dir=c-

tions of a

police officer

even thougzh his
directionc are

in conflict

with an oper-

ating traffic

light? 128

Do you keep
your eyes moving
when drivins?

-

Is it poszirle
To steer yo.r
car with the

brakes locked?

=

O
(@

r‘:O

ik

=
O

=
W
g

)
D

151

“
<
D
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.516

77

736
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Questions

TABLE X (continued)

Suggested Number of

Per Cent
of
Correct
Responces

Is it important
to signal when
changing lanes
even though you
don't see
another vehicle
behind you?

Streets are

more slippery
at the begin-
ning of rain

than durins rain,

Number Correct Correct
Resoondin~  Responce Responces
154 Yo 170
155 Ver G7

91

« 52
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could be a critical factor in the driving task.

Table XI incorporates the ten questions of the
attitude section of the questionnaire, the number responding
to each question, suggested correct response, number of
correct responses, and the per cent of subjects responding
correctly. There ware three areas of interes®t within this

sectione The first dealt with reacticn znd stopping

m

capabilities., Thirty-one and ten per cent respectively
responded that they couvld stop and react as quickly as they
used to be able to do. This would run counter to the
literature which indicates reaction time increases with
increasing age. This would cuzges® an area which could
possibly cause difficulty at come future tire.

The second area dealt with patience of drivers while
driving. Approximately twenty-four per cent indicated they
were more impatient with other driverc than other drivers were
impatient with themn.

The third area within the attitude =zection which
cseemed worthy of mention indlcz%ec¢ tret zixleen per cent of
the subjects could rnot see w=2ll encugh to arive at night.

A review of relztsd literature for thiz ciudy would zeem to
indicate a reducticn cof nicht vizicn and slsars recovery

necessary to drive efiectively 2t riht.

Provlens that Svbiects Indiceted Thev Evverierced in Driving

e . -~ 42 —~ RES pipm N e Y e = S 2
The vrobler zection ¢f the revizesd Zuezilicrnzire

consisted of twenty
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TABLE XI

ATTITUDE SECTION OF THE QUESTIONNAIRE

Per Cent
suggested DNumber of of
MNumber Correct Correct Correct
Quecsticns _Reorvondine Rooponoe Respnonses PRecponses
Do other drivers
seem to drive
fazter than you? 1=~ Moo 1.1 « 758
Can you stop as
quickly as ;ou
used to? RIRSTS 6 15 .10
Do you reactv as
quickly as you
used to? 14646 o 57 « 306
Do you feel that
a driver improve-
ment courze coulc
improve your
driving? 16 Yo G, 0516
Are you imya-
tient with other
drivers more
than in earlier
years? 14 e 5 o2
Have your =~
eral driving
habits chansred
over the pact
few years? 156 Ve A « 317
Do you feel that
other driverc
are impatient
with you? 152 Yo e 027

Do you see well
encugh to drive ‘
at night? 10 D o 1553
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TABLE XI (continued)

Per Cent
Suggested Number of of
Number Correct Correct Correct
Questions Recpnonding Responce Responses Responses
Do you feel that
the establich-
ment of a mini-
mum speed limit
is an unfair
invasion of
your rights? 1¢6 NG 160 0860

Do you feecl thas

other drivers

should give you

special priv-

ileges becauze

of vour age? 154 No 170 L0l
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give an indication of problems experienced by drivers
within this age group. Responses to questions dealing with
1) driving during peak traffic hours, 2) implications of
the withdrawal of driving privilege, and 3) driving at
night were undefined as problem areas. The criterion used
to determine a problem was that fifty per cent or greater
responses were taken as eviderice indicating a problem.

To simplify reporting, similar questions from both the
problem and information sections were grouped within the
three indicated areas. The first question in each of the
three areas were problem questions as defined above. Each
of the additional questions was added only as supporting

evidence,

Driving during peakx traffic hours. Table XII indicates

the frequency of responses to the two questions which came

under this general area.

TAELE XII

DRIVING DURING PEAK TRAFFIC HOURS

Number Yes No
Questions Responding Number Per Cent Number Per Cent
Do you drive dur-
ing peak traffic
hours as part of
your normal
activities? 184 78 42 103 e 58
Are you nervous
while driving in
heavy traffic? 187 55 o2 141 o 7F
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Table XII indicates (1) that fifty-eight per cent of
the sample reported tha* they did not drive during peak
traffic hours and (2) that seventy-six per cent of the
sample indicated that they had no nervousness as a result
of driving in heavy traffic. The responczes reported here
seem to be in opposition to each othezr. Lo explanation
is evident except that come of the reczpondentc, even thougzh
they don't feel nervous driving in heavy traffic, still
avoided driving during peak hours.

Table XIII reports the correlstion pertaining to

this area as measured by the Pearson Product Moment

Correlation lethod.

LE XIII

ot

TA

CORRELATION FOR DRIVING DURINZ PEAK TRAFFIC HOURS

Range at o Strength of
Questions - .05 Relationship

Do you drive dur-

ing oeak traffic

hours as part of

your normal

activities?

and -e25 18 te W32 "Slight" - "Low"

Are you nervous
while driving in
heavy traffic?

Key: 1r = Pearson Product Momern* Correlation

Table XIII inaicate

[8))]
—~~
=
A
+
=
D
'_I
(@]
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D
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=
(@]
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«20 suggecsting 2 "zlight, almost nezligitle relstionchip™ and
that (2) the upper limits were well within the "low correla-

tion, definite but zmz2ll relationshic" categery. The
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negative correlation cupports

as indicated in Table XII.

Implications of the withdrawal of the driving

e inconsglctency in responses

privilege.,

There were four quections which came unde

r this general

heading, three of which were from The information portion of
the questionnaire. Tre protler guezilion i the firzt in this
areae. Table XIV irrica’ez Tne Irecuency i resporcez for
each of the four quesiionz. The curjiscic reportec that
normal activities of daily living ard poczibly those who
depended on them for trancpcritzaticsn would change 1f the
driving privilege was taken awzy. 1%t was zlso interesting to
note that 75 per cent of sutjects indicates that they would
rather drives thenc=2lves,

TLZLE XIV

IMPLICATIONS OF

THE WITHDRAWAL OF THE

CRIVING FRIVILEGE

! et Y
IERCHIVISHS

Questions

Recronding Nun

~

1w NO
her Per Cert Mumher Per Cent

Do you feel that
you could carry
on your nocrrzl
activitiez of
daily living if
you were no
longzer pernit-
ted to drive?

Would you ratner
someone else
drive you?

~ -~ 1A H
g ot 137 « 7%
= sz 1 ~C c
> oo 12z 75
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TABLE XIV {(continued)

Numnber Yes No
Questions_' Rosponding Number Per Cent Number Per Cent
When you drive,
do you usually
taze other
persons who 2are
not licensed to
drive with rsou? e gl oic 73 o 51
Do other percons
depend on you
for tranzporta-
tion? 187 o7 W2 £0) oli3

Table XV indicates those ccrrelabisns found to

"zlight"

(D
V)
1
O
]
[9)]
3
(0]
)
D

xist in thig genecrzl zrea. A1l corcel

with the exception of the 1zst whirn we3 = "low correlation",.

Driving at night. Table XVi concicered two problen
questions related “o night driving. It wzs interesting to
note that 49 per cent of the subjects felt thas bright
lights bothered thexw legss than in past yezrs. There vere,

in addition, 91 rer c=ent of ths sub jects wno reported that

<D

thz2y preferred not to drivs 2t aizht,



TAZLE XV

CORRELATIONE FOR IMPLICATIONS OF THE WITHDRAWAL
& THE DRIVING PRIVILEGE SECTION

Range at Strength of

Queistions r N5 Relationshinp

Do you feel that
you could c=zrry
on your norr.zl
activities orf
daily living if
you were no
longzer pernit-
ted to drive?

Would you rather
someone else
drive you? .

m

"Slight"

(G
(@]
|

L]

O\
U

ct

v)

L ]

O

(@8
o

When you drive,

do you usvally

take other

persons who are

not licensed to

drive with you? .072 -

D
O
188}
o
.
-]
4z
N

"Siignty

Do other personc

deper:id on you

for transporta-

tion? o111 037 To WJ15% "Slight"

Would you rzther
someone clse
drive you?

Wnhen you drive,

do you usuzlly

take other

rersons who are

not licensad to

drive with you? 035 -.03% to 110 "Clishte

Do other pzrzon:z
aepend on you

for transgorta-
.tion? QQ7- ;

n
bl
D
(@)
\Nn
)
-
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N
—
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Questions

L9

TARLE XV (continued

Strength of
Relationship

When you drive,
do you usually
take other

persons who are
not licensed <o
drive with you?

Do other person:

depend on you
for transporta-
tion?

Key: 1r = Pearson

Range at
L .05
.;>4 o?’/? Lo o O
Product lNoment Ccrrelat

"Low Correlation”
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TABLE XVI

NIGHT DRIVING

f = B —— e  ——
Number Yes No
Questions Responding Number Per Cent Numbher Per Cent

Do you prefer
to drive at

night? 185 17 «0Y9 1€9 91
Do bright lights

bother you more

now than in the

pacst vears? 184 89 oLt 97 o 51

Table XVII indicates the correlation pesrtaining to
this area as measured by ths Pearson Procuct Moment
Correlation IMethod and indicated a "slight; almost negligible
relationship" btebtwezn the two itermz. The zlignt negative
correlation supponrtec the aprarent inzonsziziency betwecen

recponses 25 indicated in Table XVi.

TABLE XVII

CORRELATION FOR NIGHT DRIVING

p___Jan — WS __ o = e e S SR s S _— - -
Rzrzre at Strength ol
_Question= o .0F Relaticnshin
Do bright lights
bother you more
now than in the
past yesrs?
and -.11 0035 to W15 "Stizht"
Do you prefer
to “rive at
nizht? _ _ .

Key: r = Pezrzon Froiuvct MNomen

(@]
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Questions not Related to the General Problem Areas

The following will include responses related to those
questions not reported within the three general areas of
problem questions. The responses have been grouped to
simplify reporting. Informaltion presented in each of the
tables in this section included: 1) number of subjects
responding, 2) the number of "yes" responses and per cent
total, in addition 3) the number of "no" responses and per

cent of total.,

General Driving Habits

Table XVIII includes nine questions of which two are
problem and seven information type quesiions dealing with
genaral driving hatitse. It waz interesting to note that 44
per cent of the subjects reported that they planned their
driving movesz earlier than in sast years. Although this did

not meet the criterion for a problem area, it did seem worthy

of mentione.

Past Prevaration for Drivins Task

Table XIX concerns pzast preparation for the driving
taske There are four information guestions included which
revealed that 66 per cent had not taken a written test
while 74 per cent had not been given a driving tezt for
their first licenses., Fifty-szven per cent of the rezpondents
reported that they had not taken a driver improverent course

while 84 per cent indicated thzt trey did not ¥now where a

J

1

driver improvement course could be taken,



TABLE XVIII
GENERAL DRIVING HABITS

Number Yes No
Questions Responding Number Per Cent Number Per Cent

Do you feel that
you must plan
your driving
moves earlier
now than you did

a few years ago? 185 &1 ol 105 e 56

-

Do you find that

you have more

difficulty keep-

ing your mind on

the driving task

than in the past? 1845 51 17 155 083

Do you drive in

bad weather as

part of your

normal routine? 1&70

o0
}_I
N
[ ]

o
O
~J
[aN)
[ ]
I~
(@]

Do you use an
outside mirror? 185 160 80 26 14

Do you us= seat

belts or shoul-

der harnes:es

while driving? 184 172 69 57 31

Do you drive on
vacation?

=
(@3]
N
} J
W
e
[ ]
~J
o
n
W
L ]
n
[6N)

Do you check
your speed wnen
you see a police
car? 180 o5 51 ¢l L9

Do you drive
slower than you ,
used to? 185 75 IRy 111 A0

Have you increas-
ed the distance

you follow other
cars in the past

few years? 184 e

'Al
}—l
H
(-]
ON
O
9
.
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TABLE XIX

PAST PREPARATION FOR DRIVING TASK

f ——— —— ———— —— ——— -
Numbar Yes No
Questions Responding Number Per Cent Number Per Cent

Did you take a
written test
for your first

license? 184 £1 oLl 105 6
Did you taie a

driving test

for your first

license? 186 L9 25 137 o7l
Do you know

where you can

take a driver

improvement

course? 1&6 30 43 106 57

Have you ever

had a driver

improvement

course? ‘ 186 29 W16 157 8L
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Physical Discomfort of Subjects

Table XX consists of three questions which dealt
with physical discomfort of the subjects. There are four
problem type questions reported here. Eighty-six per cent
reported no difficulty encountered in getting in or out of
their cars while 53 per cent suzgested thz%t they did not
become uncomfortable sooner wnile driving than in earlier

years. Eighty-seven per cent reported that they could turn

the steering wheel without discomforte.

Problems with Incvurance Companies

Table XXI relzted to problens experienced by the
subjects with insurance companies. There were two problen
type questions within this section. The first queztion
indicated that 47 per cent of the subjects had experienced
difficulties with their insurance zcompanies since their
65th birthday. Only 12 oer cent reported difficulty in

obtaining auto insurance.
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TABLE XX
PHYSICAL DISCOM:"ORT OF SUBJECTS

Number Yes N5
Questions Responding Number Per Cent Number Per Cent
Do you have dif-
ficulty getting
in and out of
your car? 17 z” W1 140 26
Do you finad that
you becorie uncom=
fortable sconer
while drivinz
than in earlier
years? 184 &é L7 GZ 53

Can you tur: the

steering whreel

without diccom-

fort? 15~ 142 W57 Z5 013
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TABLE XXI

PROBLEMS WITH INSURANCE COMPANIES

Number Yes

No

Questions

Responding Number Per Cent Number Per Cent

Have you had dif-

ficulties with

your insurance

company since

your 65th birtnh-

day? 184 &3

Have you found

it difficult to

obtain auto

insurancs? 184 22

W12 164 .88

Restricted Driving Spaze

Table XXII shows two problem questions related to

restricted driving szpace,

Ceventy-four and 77 per cent

respectively of the zubjectc resporded that bridges did not

seem to narrow their driving room or make them uneasy as

they drove over high bhridges.

TABLE XXII

RESTRICTED DRIVING

SPACE

Number Yes

No

Questions

Responding Number Per Cent

Number Per Cent

Do bridges seem
to narrow your
driving room? 186 48

Does driving

over high

bridges make

YOou uneasy? 18¢5 L2

026 135 o7l

273 1LY 77




Hearing Examinations

Table XXIII indicates that 63 per cent of the subjects
reported that they had not had their hearing checked in the
past year. A review of related literature would seem to
indicate that assessment of one's hearing is important to the
individual driver. The second guection was placed here only

to simplify reporting of the dzta.

TABLE XXIII

HEARING EXAMINATION

Number Yes No

Questions Respondinz Number Per Cent Number Per Cent
Have you had your
hearing checked
in the past year? 1e6 £8 37 116 A3
Do you listen to
a radio while
driving? 186 65 35 121 65

Backing the Vehicle

Table XXIV indicates the frequency of responses for
the four questions which were groured within this general

arede.
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TABLE XXIV
BACKING THE VEHICLE

Number Yes No
Questions Responding Number Per Cent Number Per Cent

Do you have

trouble judging

distance in your

rear view mirror

while backing? 186 29 16 157 84

Can you look

over your shoul-

der to check

traffic without

dicscomfort? 186 1hsg 76 L1 022

Do you have
difficulty
backing up? 1€6 25 0l3 161 07

Do you parallel
park without
problems? 185 127 o 7% 59 22

The responses to queztlons two, three, and four would
seem to indicate an abs~nce of problems in backing the
vehicle., The response to question one, howsver, may indicate
a problem as it would seem tha*t the respondsnts were using a

rear view mirror while backing the vehicle,

Miscellaneous

Table XXV consists of four miscellaneous problem
questions and one information question which are grouped here
only to =implify reportinze The most interesting information
indicated by this is that 30 per cent of the respondents feel
that small errors made by other drivers bothered them, and
26 per cent felt that driving was more of a chore than a

pleasure.



TABLE XXV

MISCELLANEOUS QUESTIONS

Questions

Number

Responding Number Per Cent

Yes

No —

Number Per Cent

Do small errors
made by other
drivers bother
you?

Has your car
been safety
checked in the
past six months?

Is driving
becoming more
of a chore than
a plesasure?

Do you feel
that you drive
too close to
the center line
at times?

Has anyone ever
told you that
you don't drive
as well as you
chould?

1856

186

186

186

(@)

n

111

.18

W1l

130 «70

75 o140
138 7k
152 82
140 2£5
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Summar

This chapter has contained an analysis of data
for this study. The five general areas covered were as
follows: 1) Demographical Data, 2) Knowledge and Attitude
Sections of the Quesztionnaire, 3) Problems that Subjects
Indicated They Experienced in Driving, 4) Questions not
Related to the General Problem Areas, and 5) a Summary.
In the following chapter, a summary, conclusions, and

recommendations are presented.



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Sunrary

The older driver has been and continues to be under
the scrutiny of the remainder of the driving population.
This has been ecspecially true since the advent of modern
high-speed vehicles and highwsys with thelr many ramifica-
tions. Unfortunately, there has been relatively little
research to ascertain any deficiencies which may occur
within this age group. With the limited zmount of knowledge
concerning the older driver and their driving habits, the
solution advanced by many is to retire the older driver from
the ranks of those who are privileged to operate a motor

vehicle.

Statement of the Probtlen

The purpoce of this study was to determine the general
driving problems of a select group of older drivers through

the use of 2 questionnaire.

Need for the Study

If the driving yrivilegss is ftaZzen =zway Tfrom the older

driver at a predeternired =z:2, thers wcull Te Thcze denled

]

the privileze to drive who zre, or could e, cznatle drivers.

€1
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In addition, there is usually a severe emotional shock asso-
ciated with the withdrawal of the driving privilege. This
writer feels that a more appropriate approach would be to
determine those problems which are most prevalent in the
older age driver and ascertain whether those problems could

be corrected or compensated for.,

Gathering the Data

A pilot study was conducted to discern the quality of
the questionnaire as a whole and to determine if those items
included were clearly set forthe. The sample was taken from
a Defensive Driving Course sponsored by the American Associa-
tion of Retired Percons in the Detroit, Michigan, area.
There were ninety-six perzsons in two sections of the course
who completed a questionnaires

An extensive evaluation of the results of the pilot
study was made with the appropriate corrections incorporated
within the revised questionnaire. The revised questionnaire
was then administered to one hundred eighty-six Ingham
County residents who were members of a retirement club

registered with the Michigan Commission on Aging.

Analysis of Data

The knowledge and attitude sections of the revised
questionnaire were processed by means of a Reciprocal Average
Program (RAVE) in 2an efforf to combine portions of the raw
dataes Each question within these sections was assigned a

suggested correct response by the researcher based on the
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review of literature for this study. The Reciprocal
Average Program utilized the suggested correct response to
formulate a weighted score for each subject in both the
knowledge and attitude sections. The possible range of
scores for the kxnowledge section was zero to ten. The
weighted scores of individuzls ranged from zero to eight
with a mean of six. The pocsible range of scores for the
attitude section was eleven to twenty. The actual range
of weighted ccores was twelve to nineteen with 2 mean
score of fourteen,

A correlation matrix was uvtilized to determine any
relationship betwzen items of the cueztionnaire. The com-
bined scores described akove wz2re uszed in vlace of raw
scores for tha knowledge and attitude cections.

A frequency distribution was prepared to assist in
the evaluation of other statistical treatment. Observation
of the freguency distribution revealed those problems
incorporated in the guestionnaire which the subjects felt
they experienced in driving. Demcgraphicz2l information was

also obtained by observatione

Summary of Findings

There were three problen areas determined from respon-

ses given to guestions incorporated within the gquestionnaire.
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Driving during peak traffic hours. Sixty per cent of

the sample reported that they did not drive during peak
hours. However, they suggested that they were not nervous
while driving in heavy traffic. No explanation is evident
except that some of the respondents avoid driving during peak
hours even though they indicated they were not nervous while

driving in heavy traffic.

Implications of the withdrawal of the driving priv-

ileges There ware four questions within this general area.
The responses indicated first that 74 per cent could not
carry on their daily mode of living if they were no longer
permitted to drive. Secondly, tha: they preferred to

drive themselves. Thirdly, that other non-drivers depended

on them for transportation.

Driving at Night. There were two questions within
this area. Ninety-onz per cent of the subjects reported that
they preferred not to drive at night. It was interesting to
note that 49 per cent of the subjects felt tha®t bright
lights bothered them less than in past years. Although the
reason for preferring not to drive =zt night was not answered,
it would seem that bright lights encountered at night may

be worthy of mention in this area.



Conclusions

The following conclusions have been reached regarding
genaral driving problems of this select group of older

drivers:

1) The subjects realized inhsrent problems in
driving during peak hours, in heavy traffic
hours, or during dark hours, but that they
did not recognize the specific problem as
one of nervousnecs.

2) A review of selected literature revealed
that there is a need for awareness of physical
limitations related to avudition and the aging
process. The responses in this area would
seem to indicate a lack of concern for the
problems associated with loss of hearinge.

3) That those participating in this study, 2as
well as those depending on them for trans-
portation, would be forced to change their
everyday mod= of living if the driving
privilege were taken away.

L) The review of related literature would seem
to suggest that this age group possibly
should encounter additional problems not
indicated by their responses to this question-
naire. It would seem that this select group
was far above average or that they did not
realize they had additional problems.

5) Responses which the subjects recorded were
the only source of data. A variety of tests
methcds, had they been vtilized, might have
reduced the length of the questionnaire and
might possibly have given more detailed
answers in those areas., The limitation of
dependance on subjects answers gave other
valuable insight. The =zubject may or may
not have given th2 correct response but he
did give what he thought to be the correct
response.
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Recommendations

The following recommendations are made on the basis

of this study. It is recommended that:

1)

2)

3)

5)

Adult education classes emphasize fundamental
reduction of physical capacity which accom-
panies the aging process. The process of
aging comes about in such a way that the
individual is not aware of changes which

take place during his every-day activities.,
An awareness of the fuadamental reductions
should be the first step in the direction

of compensation for thoce reductions.,

Adult education classes, as well as other
avenues to the older driver, disseminate
information vital for the correction of
common problems,

Methods utilized to *rain or retrain the
older driver be reexamined in an effort to
better utilize time which the older driver
has alloted for this purpose. The head
check procedure, as taught to the younger
driver, could cause a momentary loss of
clear vision of the older driver. Left
foot braking is another example of a
teaching technique which should be re-
evaluated when retraining adults. The change
of method of braking can and does too often
cause serious problems.

There be no compulsory aze for termination
of the driving privilege., The individual
differences among all age groups should
indicate that ths evaluation as to fitness

to drive must be an individual evaluatione

There be compulsory written and driving
tests administered periodically for all age
groups that would determine the drivers
fitness to retain the privilege to drive.
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Recommendations for Further Research

The following are recommendations for further

research:

1)

2)

3)

L)

5)

A similar study be conducted with a larger
sample that would more closely approximate
a cross section of this age of driver.

A similar study be conducted that would
include a more detailed discussion
following completion of the questionnaire
in an effort to point up problems which
the individual may or may not have
identified.

That a similar study be conducted that
would include a further breakdown of data
by sex and age of subjects.

An instrument be developed that would
provide a comparison of the individual
self-image with that of other persons®
evaluations of the individual.,

A similar study be conducted with younger
age groups to determine if the findings
for this study are unique only to this age
Zroupe
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APPENDIX A

UESTIONNAIRE



DRIVING QUESTIONNAIRE
At what age did you have your last eye examination
by a doctor?
What year did you last renew your driver license?
What 1s your age?
At what age did you learn to drive?
How long have you been driving?
What was your occupation before retiring?
What is your sex?

How many miles do you drive during a year's time?
Circle the appropriate answer to each of the following questions.

Yes No Do other drivers seem to drive faster than you?
Yes No Do you have difficulty backing up?

Yes No Would two car lengths of following distance be
sufficient at 30 m.pshe in good weather?

Yes No When you drive do you usuzlly take other persons who
are not licensed to drive with you?

Yes No Can you stop as quickly as you used to?
Yes No Do you react as quickly as you used to?

Yes No Does a flashing red light at an intersection mean
the same as a stop sign to you?

Yes No Do you drive in bad weather as part of your normal
reuvire?

Yes No Do you feel that a driver imrrcverent ccurse could
improve your driving?



Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No
No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
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Can you look over your shoulder to check traffic
without discomfort?

If the back of your car starts to skid to the right,
should you turn the steering wheel to the right?

Have you had your hearing checked in the past year?

Are you impatient with other drivers more than in
earlier years?

Haz anyone ever told you “hat you don't drive as
well as you should?

Have your general driving habits changed over the
past few years?

Would you follow thz directions of a police officer
even though his directions =zre in conflict with an
operating traffic light?

Do bridges seem to narrow your driving room?

Do small errors made by other drivers bother you?
Did you take a written tezt for your first license?

Do you feel that other drivers are impatient with you?

Do you feel that you must plan your driving moves
earlier now than you did a few years ago?

Do you have difficulty getting in and out of your
car?

Do you find that you bYecome unconfortable sooner while
driving thaa in earlier yezrs?

Do you use an outside mirror?

Have you had difficulties with your insurance company
since your 65th birthday?

Did you take a driving test for your first license?

Has your car been safety checked in the past six
months?



Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No
No

No

No
No
No

No

No

No

No

No

No
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Do you keep your eyes moving when driving?

Do you use seat belts or shoulder harnesses while
driving®?

Do you see well enough to drive at night?

Do you drive during peak traffic hours as a part
of your normal activities?

Do you parallel park without problems?

Do you feel that you could carry on your normal
activities of daily living if you were no longer
permitted to drive?

Do you have trouble judging distances in your rear
view mirror while backing?

Is driving becoming more of a chore than a pleasure?
Can you turn the steering wheel without discomfort?

Is it possible to stezsr your car with the »rakes
locked?

Are you nervous while driving in heavy traffic?
Would you rather someone <lse drive you?
Do you drive on vacation?

Do you feel that the establishment of a minimum
speed 1imit is an unfair invasion of your rights?

Do you know where you can take a driver improvement
course?

Have you found it difficult to obtain auto insurance?

Do bright lights bother you more now than in the past
years?

Do you find that you have more difficulty keeping
your mind on the driving task than in the past?

Is it important to sizgnal when changing lanes even
though you don't see anothzsr vehicle behini you?



Yes

Yes

Yes

Yes

Yes

Yes

No
No
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No

No

No

No

No
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Does driving over high bridges make you uneasy?

Streets are more slippery at the beginning of rain
than during raine.

Do you listen to a radio while driving?

Do you fecl that you drive too close to the center
line at times?

Do you prefer to drive at night?

Do you check your cpesd when you see a police car?
Have you ever had a driver improvement course?

Do you drive slower than you used to?

Have you increased the distance you follow other
cars 1in the past few years?

Do you feel that other drivers should give you
special privileges becaus2 of your age?

Do other persons depend on you for transportation?



b

5e
6.

7

8

e
10,

11.
12.
13.
14,

15

INFORMATION QUESTIONS
When you drive do you usually take other persons
who are not licensed to drive with you?

Do you drive in bad weather as part of your normal
routine?

Has anyone ever told you that you don't drive as
well as you should?

Did you take za written test for your first license?
Do you use an outside mirror?
Did youa take a driving test for your first license?

Do you use seal belts or shoulder harnesses while
driving?

Would you rather someone else drive you?
Do you drive on vacation?

Do you know where you can take a driver improvement
course?

Do you check your speed when you see a police car?
Have you ever hail a driver iImprovement course?
Do you drive slower than you uzed to?

Have you increased thz distance you follow other
cars in thz past few yearc?

Do other persons denend on you for transportation?



1.

7

KNOWLEDGE QUESTIONS

Would two car lengths of following distance be
sufficient at 30 mepehos in good weather?

Doess a flashing red light at an intersection
mean the same as a stop sign to you?

If the back of your car starts to skid to the
right, should you turn the stesring wheel to
ths right?

Would you follow the directions of a police
officer even thouzh his directions are in conflict
with an operating traffic light?

Do you keep your eyes moving when driving?

Is it possible to cteer your car with the brakes
locked?

Is it important to signal when changing lanes
even though you don't see another vehicle hehind
you?

Streets are more slippery at the beginning of
rain than during rain.
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2.

e
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ATTITUDE QUESTIONS

Do other drivers seem %o drive faster than you?
Can you stop as quickly as you used to?
Do you react as quickly as you used to?

Do you feel that a driver improvement course
could improve your driving?

Are you impatient with other drivers more than in
earlier years?

Have your general driving habits changed over the
past few years?

Do you feel that other drivars are impatient with
you?

Do you see well znough to drive at night?

Do you feel that the establishment of a minimum
speed limit is an unfair invasion of your rights?

Do you feel that other drivers should give you
special privileges because of your age?
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o
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10.

11,

12.

13.

b,

15.
16.
17.
18,

79

PROBLEM QUESTIONS

Do you have difficulty backing up?

Can you look over your shoulder to check traffic
without discomfort?

Have you had your hearing checked in the past year?
Do bridges seem to narrow your driving room?
Do small errors made by other drivers bother you?

Do you feel that you muzt plan your driving moves
earlier now than you did a few years =go?

Do you have difficulty gettin: in and out of your
car?

Do you find that you become uncomfortzable soonzar
while driving trhan in ezrlier years?

Have you had difficulties with your insurance
company since your €5th birthday?

Has your car been safety checked in the past six
months?

Do you drive during pezk traffic hours as a part
of your normal aztivities?
Do you parallel park without rrcbtlems?

Do you feel that you could carry on your normal
activities of daily living if you were no longer
permitted to drive?

Do you have trouble judging distances in your rear
view mirror while tacking?

Is driving becoming more of a chore than a pleasure?
Can you turn the steering wnheel without discomfort?
Are you nervous while driving in heavy traffic?

Have you found it difficult tc obtain auto insurance?



19.

200

21.
22,

23
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Do bright lights bother you more now +than in the
past years?

Do you find that you have more difficulty keeping
your mind on the driving task than in the past?

Does driving over high bridges make you uneasy?
Do you listen to a radio while driving?

Do you feel that ycu drive too close to the center
line 2t times?

Do you prefer to drive 3% nizht?



APPENDIX E

WEIGHTED TOTAL SCORES FCR EATH SUBJECT
IN ATTITUDE AND KNOWLEDGE SECTIONS



&1

TABLE XXVI

WEIGHTED TOTAL SCORES FOR EACH SUBJECT
IN ATTITUDE SECTION

SUb jects j
1 - 10 14 14 13 13 14 15 14 14 12 15
11 - 20 16 14 15 13 1 12 15 14 13 16
21 - 30 13 16 13 13 1z 16 14 14 14 16
31 - 4o 13 13 16 12 15 15 14 15 13 13
b1 - 50 14 15 14 13 5 14 14 13 12 15
51 - 60 14 17 13 13 1z 14 14 16 14 14
61 - 70 15 16 14 14 13 14 13 15 14 14
71 - 50 14 15 16 1z 1 14 15 15 13 16
61 - 90 17 17 13 15 1¢ 16 13 13 15 13
91 - 100 13 13 16 14 16 14 13 13 15 15
101 - 110 12 15 15 16 14 18 16 17 15 16
111 - 120 15 13 12 15 14 15 16 13 15 15
121 - 130 14 13 15 14 16 12 14 16 16 14
131 - 140 17 14 16 13 12 19 13 15 14 12
141 - 150 17 14 13 15 14 15 12 16 13 15
151 - 160 15 16 14 14 15 14 18 17 16 18
161 - 170 14 15 15 12 12 13 15 14 16 13
171 - 180 12 15 15 14 15 12 13 13 16 13
181 - 186 15 14 12 1€ 13 14




TABLE XXVII

WEIGHTED TOTAL SCORES FOR EACH SUBJECT
IN KNOWLEDGE SECTION

Subjects

\O

8
6
6

10

1

20

11

30

21

40
50

31 -

L1 -

6
2
5
8
5
8
5
8
7
L
2
6
5
L

60

51 -

70

61 -

80

71 -
81

90
91 - 100

101 - 110

111 - 120

121 - 130

131 - 140

141 - 150

151 - 160

161 - 170

171 - 180

181 - 186
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PEARSON PRODUCT MOMENT CORRELATION MATRIX
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BIOGRAPHICAL SKETCH

Harry Lang McDonald was born in Clewiston, Florida,
on November 1, 1936. He received his elementary and secondary
education in the Palm Beach County School System in Belle
Glade, Florida. In 1955 he volunteered for the draft and
entered the United States Army where he served two years and
was honorably discharged in 1961. He entered college in that
same year at South Georgia College, Douglas, Georgia. The
following year was spent in study at St. Petersburg Junior
College, St. Petersburg, Florida, where he received the
Associate of Arts Degree. In 1959 he entered the University
of Florida, Gainesville, Florida, where he studied for one
year. The following year he was the aguatics supervisor in
the City of Belle Glade, Relle Glade, Florida. He continued
college study in 1961 at Murray State College, Murray,
Kentucky, where he received his Bachelor of Science in
Physical Education and History in August 1962. He was
married to Martha Helen Dunn on August 11, 1962. He began
a year of graduate study at Murray State College and received
a Master of Arts in Education in June, 1963. He also has
studied at Kansas State College, Manhattan, Kansas, and
Indiana University, Bloomirgton, Indiana. In the fall of
1963 he accepted a teaching positicn in the Palm Beach

County School System in West Palm Beach, Florida, where he
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taught for four years. His daughter, Lisa Louise, was

born March 15, 1965. He was awarded a graduate assistantship
at Murray State University for the academic year 1967-68
where he completed a post-masler's program of thirty hours

in June, 1068. He entered Michigan State University, East
Lansing, Michigan, 1968-69 as a Doctoral Candidate. This
degree was completed in the spring of 1970. He is presently
at Illinois StaSe University, Normal, Illinois, as an

Ascsistant Professor in Traffic and Safety Educatione.
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