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ABSTRACT

AN ANALYSIS OF RESTRICTED WORD ASSOCIATIONS OF
ELDERLY PERSONS

By

Carolyn Marie Hagey

The investigation and rehabilitation of semantic
confusions found among elderly aphasic patients has been
limited in scope due to the comparatively meager knowledge
of restricted word association responses elicited by nonpatho-
logical ("normal") elderly persons. In order to distinguish
between linguistic changes resulting from neuropathological
conditions and those changes (if any) caused by the aging
process, it is first necessary to have a thorough understanding
of “normal" language usage among the elderly population.

Thus, the purpose of this investigation was:

1 to provide data on four restricted word association
tasks presented to a group of nonpathological elderly subjects,

2% to investigate the effects of age, sex and years
of formal schooling on the restricted word association responses
elidited by the elderly subjects.

One hundred thirty-two nonpathological elderly persons,
who passed a visual, hearing and mental ability screening

procedure, served as subjects. All subjects were white,
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native born American English speakers. Subjects were
divided into two age groups (65 to 74 years, 75 years and
above) ; two sex groups ( males, females); and two educational
groups (less than high school education, equal to or greater
than high school education).

A synchronized audio-visual presentation of 25 nouns
was used to elicit responses for four restricted word assoc-
iation tasks. The four task conditions consisted of two
logical tasks (superordination, similarity) and two infra-
logical tasks (location, part). The same 25 nouns were
presented on each task. However, the ordinal presentation
of the noun stimuli varied from task to task based on the
"easiest" to the "least easiest" stimulus item on each task.

Subjects were seen individually for approximately
40 minutes. Each of the four tasks was presented using the

following format:

1. subject read task instructions

2. three practice items were presented

3. questions of clarification were answered

4. noun stimuli (n = 25) were presented &

Responses were graphically and electronically recorded.

Data were analyzed employing descriptive and
inferential statistics. Descriptive statistical analyses
were used to:

i1 determine the common responses and corresponding

frequencies of occurrence elicited by 85 percent of the

elderly pOEnglation sampled on the four tasks.
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2. determine the primary responses and corresponding
frequencies of occurrence elicited by the elderly population
sampled on the four tasks.

3. determine the diversity scores for each lexical
stimulus item on the four tasks.

Results indicate that the infralogical location task had the
highest amount of response agreement, whereas the logical
similarity task had the highest amount of response vari-
ability. This pattern was consistent irrespective of the

age, sex or educational level of the elderly subjects.

Interpretation of three two-way, fixed effects analyses

of variance yielded the following results:

1. Overall primary response agreement was unaffected
by the age of the elderly subject. Results indicate that
restricted word associations remain relatively stable for
elderly persons aged 65 years and older.

2. Female elderly subjects had significantly
higher response agreement than their male counterparts.

3. The number of formal years of schooling
influenced the response agreement obtained by elderly
subjects. Persons with more years of formal schooling

exhibited higher response variability than persons with less

years of formal schooling.
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CHAPTER I

STATEMENT OF THE PROBLEM

Introduction

The 1971 White House Conference on Aging made numer-
ous disciplines of social science cognizant of the paucity
of research which examined the biological, social and cogni-
tive behaviors characteristic of the elderly population.

For purposes of the present investigation and in keeping with
government specifications (U.S. Census, 1974), the elderly
population is defined as those individuals who have attained
65 or more years of age.

Among the disciplines recognized as having limited
knowledge on behavioral attributes of the elderly was audi-
ology and speech sciences. Consequently, the American Speech
and Hearing Association delegated a committee whose primary
objective was to conjoin with government officials to develop
a conceptual framework which assessed the communication dis-
orders existent among the elderly and to provide intervention
strategies that took into account the special needs of geri-
atric populations. The strategy for assessment and inter-

vention was outlined in the following statement:



Further investigation is required in the
identification, evaluation and treatment
of communicative disorders of the aged.
Multidisciplined studies of medical,
social and psychological aspects of aging
are necessary for specifications of the
meaning of rehabilitation in geriatrics,
and for the development of a philosophy
regarding communicative disorders of the
aged. (National Institute of Neurological
Disease and Stroke, 1968, p. 7).

Past research investigating the speech and language
of elderly persons has focused on how neurological diseases
affect the communicative process. The disease that has
caused extensive linguistic disability among the aged is
stroke. Synonymously termed cerebral vascular accident, a
stroke results from disruption of the blood supply to the
brain due to cerebral thrombosis, hemmorrhage, or embolism
(Felton, Perkins and Lewin, 1966).

An epidemiological survey by Stallones et al., (1972)
revealed a positive correlation between the occurrence of
stroke cases and increasing age. Based on a sample of one
million people, Stallones reported an estimated incidence of
stroke per 1,000 persons and expected new cases per year
(Table 1). A comparison of the incidence figures observed
in group D with those observed in groups E and F indicates
that a person's chances for having a stroke doubled at age
65 and more than tripled by the age of 75 years. The number
of new cases per year followed similar trends. In addition,
Stallones stated that 90 out of every 100 persons surviving

the initial cerebral vascular accident were affected by post-

stroke disabilities which required special assistance.
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The poststroke disability that is of primary concern
to the speech and language pathologist is aphasia. According
to Schuell and Jenkins (1961), aphasia is a reduction of
language resulting from brain injury. This reduction cuts
across all language modalities. Buckman (1971), Spahr (1971)
and Sheridan (1976) recognized aphasia as having a high degree
of prevalence among older persons. Because of its prevalence,
aphasia is considered to be a geriatric communication problem.

An abnormal linguistic behavior resulting from aphasia
that has captured the attention of numerous investigators is
semantic confusion. According to Schuell and Jenkins (1961),
semantic confusions occur when an aphasic individual substi-
tutes a word that is associated in meaning or experience for
the target word. Researchers investigating semantic confu-
sion among aphasic patients (e.g., Spinnler and Vignolo,

1966; Spreen, 1968; Rinnert and Whitaker, 1973; Spreen and
Wachal, 1973; Zurif, et al., 1974) have found that 1) seman-
tic confusions constitute the most frequently occurring error-
type among aphasic patients; and 2) the errors are not random,
but appear to be substitutions of closely associated words

for the target word intended by the patient. Responses given
by aphasic subjects are usually compared to normative data
compiled via word association tests. In general, tests of
word association are categorized according to the type of
Yesponse elicited from the subject (Cramer, 1968). 1In a

free association test (Type 1) there are no circumscribed

Categories designated in which a response must be given. The



subject is allowed to give a response from any semantic or
conceptual category. In contrast, a restricted or controlled
association test (Type 2) places a limit on the type of re-
sponse that is acceptable. Information on the type of re-
sponse required is either presented in the instructions
(e.g., "You are to name the opposite of down.") or the sub-
ject must select his answer from the response alternatives
provided by the experimenter. Current terminology indica-
tive of the two types of responses obtained from tests of
word association has been proposed by Wiig and Semel (1976).
Divergent semantic production (defined as the process of
recalling and producing a variety of words and concepts,
word associations, phrases or sentences) is synonymous with
responses obtained on free word association tests. On the
other hand, convergent semantic production (defined as the
process of recalling or producing a specific word, word
association, phrase or sentence to fit the meaning of the
stimulus) closely resembles responses obtained on restricted
association tests.

A substantial amount of data has been compiled on
free association responses of elderly persons. Dorken
(1956) studied the oral responses of subjects whose ages
ranged from 10 to 79 years. Data indicated a progressive
increase in the number of common primary responses (i.e.,
the most frequently occurring responses given to each sti-
mulus by each subject) until age 39. After age 39, however,

the frequency of common responses began to decline. The
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author attributed the resulting change in primary response
strength to the subjects' active participation and involve-
ment in the affairs of society until the late thirties. This
was followed by a gradual withdrawal from certain activities
accompanied by a decline in the occurrence of common associ-

ative responses.

Tresselt and Maynzer (1964) presented the Kent-

Rosanoff Word Association Test (1910) to 738 subjects (ages

18 to 87 years). Results indicated a significant decrease
in the popularity of the most common responses from the
younger adults (ages 18 to 21 years) to the older adults
(ages 55 to 87 years). In addition, more response variability
(termed heterogenous responses by the authors) was found
among the elderly group of subjects when compared to the
younger group. Tresselt and Maynzer speculated that "the
increase in variability (among the older adults) might be due
to the development of rugged individualism in the older group
as contrasted with a drive to conform in the younger group".
(Presselt and Mayzner, 1964, p. 66).

In a study of 500 subjects in northern Germany,
Riegel and Riegel (1964) verbally presented a 120-item free
word association test to each individual subject. Groups
of 76 subjects were equally divided by sex into five age
levels (55-59, 60-64, 65-69, 70-74, and 75 years and over).
Stimuli were divided into four grammatical classes and varied
in frequency of occurrence in the German language. A compari-

son of the older adult group with a young group (consisting



of 120 subjects, ages 16-20 years, who were equally divided
by sex) indicated a continuing increase in response varia-
bility with age. In a subsequent study, Riegel and Birren
(1965) found parallel results of greater response variability
among the older subjects (ages 60 to 80 years) when compared
to young adults (ages 18 to 33 years).

Sefer and Henrikson (1966) administered a free asso-
ciation test to 50 aphasic and 50 nonaphasic individuals,
all of whom were in-patients at a veteran's hospital. Sixty-
four percent of the nonaphasic subjects were over age 50.
Comparing the nonaphasic subjects with an undergraduate male
population used as subjects in a study by Deese (1962), the
authors found a decrease in the number of homogenous responses
given to certain form classes by the older nonaphasic adults.
Sefer and Henrikson concluded that the difference in normal
patterns of responses is affected by educational level, by
frequency of stimulus words in general usage, and possibly
by the subject's age.

Comparatively few investigations of restricted asso-
ciations have been conducted on nonpathological elderly per-
sons. For purposes of the present investigation, a nonpath-
ological elderly individual is operationally defined as a
person, age 65 years and above, who passess the screening
procedures of having:

1) no more than two errors on the Mental Status
Questionnaire (Kahn et al., 1961),

2) normal hearing,

3) task-appropriate visual ability.
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An elaboration of the screening procedures appears in
| Chapter Three (Research Methodology). The majority of
| published normative data on restricted association tests have

been obtained by using college students as subjects (e.g.,

} The Michigan Restricted Association Test, Riegel, 1965).

Yet, tasks of restricted association have been presented to
aphasic patients on several occasions in research (e.g.,
Spinnler and Vignolo, 1966; Lansdell, 1973; Lesser, 1973;
Yamadorii and Albert, 1973; and Zurif, et al., 1974) and as
subtests on formal diagnostic examinations of aphasia,
(e.g., the animal naming subtest of the Boston Diagnostic
Aphasia Examination, Goodglass and Kaplan, 1972). Although
many of these studies do not report the age of their aphasic
subjects, prevalence figures of aphasia among the elderly
(Stallones, 1972) allows one to speculate that some of the
patients fell within the age range of 65 years and above.
Pragmatic application of word association research
has evolved through a therapeutic procedure called "associa-
tive cueing." During this intervention strategy, the clinician
either presents associated words as cues (based on normative
data) or capitalizes on the client's self-generated associa-
tive responses. Berman and Peele (no date) hypothesized that
self-generated semantic confusions often triggered the response
intended by the aphasic patient. Reported case studies indi-
cated that the self-generated responses consisted of synonyms,
opposites and homonyms. Analogous categories have been used

on restricted word association tasks (e.g., Schuell and
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Jenkins, 1961; Riegel, 1965). 1In addition, Wyke (1962)
provided experimental evidence which indicated that correct
verbal responses from aphasic patients were facilitated when
the possible choice of response words was restricted by the
stimulus situation.

A psycholinguistic theory proposed by Schuell and
Jenkins (1961) stated that aphasia is characterized by a re-
duction of language that follows the same principles as nor-
mal language usage among adult populations. In support of
this theory, Howes (1964) and Taylor (1966) found that the
vocabulary of aphasic patients shifted in the direction of
reduced variety. The reduction, however, followed the same
type of word association patterns elicited from non aphasic
("normal") subjects. Results indicated that associative dis-
turbances were a matter of reduced quantity rather than dis-
similarity in the quality of responses given. Subsequent
studies by Sefer and Henrikson (1968) and Rinnert and Whittaker
(1973) have reported similar findings and conclusions.

The major criticism of these studies is that "normal
language" is either not defined or is based on language
samples obtained from young educated college students. Noting
the accelerated increase in the number of persons attaining
age 65 years, Rockstein (1975) stated that there is a need
for a complete understanding of the facts of normal aging.

In agreement with Rockstein, Hutchinson and Beasley (1976)
concluded that future investigations of language and speech

functions in the elderly population should be aimed at
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defining "normal" functioning. Such research could, perhaps,
detect subtle syntactic, semantic and motor programming
changes that result from the aging process. Alluding to the
specialized instruction necessary for caregivers of poststroke
victims, Oyer (1976) stated that knowledge regarding language
behavior in the older population is limited and further re-
search is required.

Changes in word meaning from one generation to the
next have also been considered in the aging process for
language and speech functions. Recognizing word meaning as
time and culture bound, Oyer (1976) speculated:

If generational differences have

attributed different meanings to

the same words, ideas are not

communicated any more than they

would be were communicants speak-

ing two foreign languages. Seman-

tic obstacles can impede communi-

cation between generations or

between social classes or ethnic

groups. (Oyer and Oyer, 1976, p. 50).
In summary, then, limited information is presently available
on normal speech and language characteristics of elderly
People. More specifically, results of restricted association
tasks presented to elderly aphasic individuals are limited
in scope because of the comparatively meager knowledge of
Testricted association responses given by nonpathological
€lderly persons. Considering the fact that educational level
and possibly age affected the responses obtained from non-
dphasic elderly subjects on a free association test (Sefer

and Henrikson, 1968), there is a need to analyze the re-

stricted associative responses of nonpathological elderly
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persons within specific age levels and at varying levels

of formal education.

Pur pose

The purpose of the present investigation was to
provide data on restricted word association tasks presented
to a sample of nonpathological elderly persons. Before pre-
senting the specific research questions to be investigated,

an understanding of related terminology is necessary.

Terminology
For purposes of this study, the terms used are oper-
ationally defined as follows:

Lexical Stimulus Items. The 25 nouns selected from

the original test of the Michigan Restricted Association Test

(Riegel, 1965). The 25 nouns were presented to each of 132
subjects to elicit a set of responses. The list is included
in Chapter Three (Table 5).

Logical Tasks. This term implies that the response
set given by each subject should have reflected class member-
ship or class relationship to the lexical stimulus item
(Flavell, 1963). The two logical tasks under investigation

included superordinates and similars.

Infralogical Tasks. This term implies that the
Tesponse set given by each subject should have reflected a
temporal or spatial relationship to the lexical stimulus

items (Flavell, 1963). The two infralogical tasks under



12

investigation included locations and parts.

Superordinate. The name of the general class to which
each lexical stimulus item belongs (e.g., the class name for
stove is appliance).

Similar. A word that means the same as each lexical
stimulus item (e.g., a word that is similar to car is
automobile) .

Location. The place where each lexical stimulus item
can be found (e.g., a lion can be found in the jungle).

Part. An attribute or characteristic of each lexical
stimulus item (e.g., part of a zebra are its stripes).

Primary Response. The most frequently occurring
single response given by the subjects to each test stimulus
item.

Common Response. A response given by two or more
subjects to a test stimulus item.

Idiosyncratic Response. A response that is given by

only one subject.
Diversity Score. The number of different responses
given by subjects to a test stimulus item under a specific

task instruction.

Research Questions
Based on the above terminology the following research

Questions were investigated:
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1. In the restricted association task of superordi-
nation, what are the frequencies of occurrence of the common
responses given by 85 percent of the nonpathological elderly
group sampled?

2. In the restricted association task of similarity,
what are the frequencies of occurrence of the common responses
given by 85 percent of the nonpathological elderly group
sampled?

3. In the restricted association task of location,
what are the frequencies of occurrence of the common responses
given by 85 percent of the nonpathological elderly group
sampled?

4. In the restricted association task of part, what
are the frequencies of occurrence of the common responses
given by 85 percent of the nonpathological elderly group
sampled?

5. In the restricted association tasks of superordi-
nation, similarity, location and part what primary responses
occur for each of the 25 lexical stimulus items?

6. Is there a significant difference between sub-
jects, ages 65 to 74 years, and subjects, ages 75 years and
above, on restricted association tasks of superordination
similarity, location and part as measured by the number of
primary responses given by each subject in each age group?

7. 1Is there a significant difference between male
and female subjects on restricted association tasks of

superordination, similarity, location and part as measured
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by the number of primary responses given by each subject in
each sex group?

8. Is there a significant difference between the
subjects having less than high school education and subjects
having education equal to or greater than high school on
restricted association tasks of superordination similarity,
location and part as measured by the number of primary re-
sponses given by each subject in each education group?

9. Does the pattern of restricted association
responses differ significantly between the logical instruc-
tion uperordination, similarity)and infralogical instructions

(location, part) as a function of age, sex or education?

Organization of the Dissertation

Chapter One contains a statement of introduction
about the limited information available on the linguistic
behaviors of nonpathological elderly persons. The exact
purpose of the study and its potential importance to the
research literature are included. The major terms used in
this study are defined, and the research questions are
stated. Chapter Two reviews the scientific literature per-
tinent to this investigation. Theoretical and research
papers investigating the cognitive ability of elderly indi-
viduals are summarized. Of particular interest is the grow-
ing concept of life-span developmental psychology. Previous

studies of word association investigating the effects of age,
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sex, educational level and stimulus presentation on responses
elicited are reviewed.

Chapter Three describes in detail the subjects, the
screening tests, the equipment, the materials and the
research procedures employed in this study.

Chapter Four presents the data collected from this
investigation and a discussion of the results.

Chapter Five incorporates a summary of the problem
investigated, the conclusions drawn as a result of this study

and the recommendations for further research activity.



CHAPTER II
REVIEW OF RELATED LITERATURE

Introduction

Prior to World War II, the concept of aging in the
American society was primitive in scope. Unlike persons
living in third world countries of Africa and Asia, who have
invariably viewed the aging process as an interaction among
equally weighted physiological, psychological and sociocul-
tural forces (Manney, 1975), the perspective of later life
that was widespread throughout the United States was one of
an irreversible biological process that caused systematic
deterioration in the mental and physical abilities of an
individual (Baltes and Willis, 1975; Botwinick, 1973;

Kimmel, 1974).

The post World War II introduction of life span
developmental psychology, however, led to a revamping of the
theoretical viewpoint which purported that decrement and
deterioration were natural consequences of growing old.
Essentially, supporters of life span developmental theory
(e.q., Baltes, 1973; Baltes and Willis, 1975; Busse and
PfEiffer, 1969; Goulet and Baltes, 1970; Kimmel, 1974;

Labouvie-vief, 1976; Schaie and Gribbin, 1975) contended

16
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that both maintenance and decline of human abilities across
the life span were a function of the interaction of physio-
logical, psychological and sociocultural factors. The per-
spective purported by life span developmental theorists was
summarized in the following statement:

The conclusion that aging change is

change toward slowness, less behavior,

less acquisition, less performance and

greater dependency may be more a func-

tion of the theoretical orientation

applied than a representative assessment

of the universe of aging change itself.

(Baltes and Willis, 1975, p. 14).
The authors suggested that both biological and environmental
influences operate and interact in the production of behavior
change processes. They concluded that greater empirical
research efforts were desirable in strengthening environmen-
tal, psychobiological and ecological conceptions of behavior
change processes.

The intent of the present literature review is to
focus on theories and empirical research which have investi-
gated cognitive functioning among elderly persons and to
relate these findings to a particular component of language
usage by the elderly. Specifically, the topics to be dis-
cussed include the following:

1. Historical and Current Conceptualizations of

Adult Cognition
2. The Relationship of Semantics to Word Association
3. Effects of Age, Sex and Educational Level on

Responses Obtained on Restricted Word Association

Tasks
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4. Effects of Mode of Stimulus Presentation on

Word Association Responses

Historical and Current Conceptualizations
of Adult Cognition

Cognition is defined by Arenberg (1968) as effect-

iveness in dealing with information. Processes of cognition
include registering, storing, retrieving and manipulating
information to solve a problem. Formal measures of cognitive
abilities within individuals are obtained through the use of
intelligence tests.

Numerous studies in experimental psychology have
focused on changes in cognitive skills across the life span.
In fact, no area of aging research has received greater
attention than the assessment of cognitive abilities via
intelligence tests (Botwinick, 1967; Eisdorfer, 1969;

Riegle, 1973a). Conclusions evidenced in most published
research on adult cognitive skills are based on the bio-
maturational ontogenetic model of cognitive development.
According to this model, adult cognitive development is an
extension of early childhood development. It is assumed

that during childhood and adolescence, an individual acquires
stable psychological traits, abilities and competencies
(Riegel, 1975). Development is indexed by pre-programmed
biomaturational stages which follow a unilinear irreversible
Progression (Reese, 1962). Furthermore, an individual is
said to reach biological maturity during the adolescent years

Wwith mental, physical and physiological capacities operating
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at a level of peak performance. Labouvie-Vief (1977) points
out that research investigating the period of life that re-
mained after peak performance had been reached (the period
from young adulthood through old age) addressed two major
questions:

1) Once adolescence is reached,

how long is peak performance

maintained? and 2) When does

performance become disrupted

by presumptive biological de-

terioration?

Both cross-sectional studies (one observation on
multiple cohorts) and longitudinal studies (multiple obser-
vations on one cohort) have attempted to answer these two
questions. Within the realms of the two research strategies,
quantitative and qualitative characteristics of adult intelli-
gence have been reported. Depending upon the research design

employed (cross-sectional or longitudinal), a difference

exists in the results obtained.

In a classic cross-sectional study of adult learning,
Thorndike (1928) determined that peak learning performance
occurred at age 22 years and declined about one percent per
yYear until age 40. Similar results were reported by
Weschler (1958). During an attempt to standardize the
Bellevue Intelligence Scale (which was later renamed the
Weschler Adult Intelligence Scale), Weschler reported a
high peak of performance for his subjects at 22 years followed
by a gradual decline. Subsequent cross-sectional studies

(e.q., Balinsky, 1941; Lienert and Crott, 1964; Schaie, 1962)
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confirmed Thorndike's and Weschler's findings and extended
the decline into the sixth and seventh decades of life.

Investigations employing longitudinal research
strategies have failed to substantiate the conventional view
of decline in intelligence during adulthood and old age.

Data indicated that increments existed in some subjects until
at least the mid-fifties (e.g., Owens, 1953; Bayley and Oden,
1955). Other longitudinal research (e.g., Miles, 1934;
Jarvik, et al., 1962; Kallman and Jarvik, 1959; Tuddenham,
et al., 1968) supported the trends found in cross-sectional
studies but concluded that the rate and magnitude of decline
was less than was indicated by cross-sectional data.

Thus, the conclusion purported by most investigators
was that cognitive performance among the elderly was charac-
terized by irreversible regression and decrement. Further-
more, the decline in cognitive function was attributable to
normal universal biological breakdown (Labouvie-Vief, 1976).

The study of differential patterns of cognitive
changes associated with adulthood and o0ld age provided quali-
tative data on specific areas of maintenance and decrement
in intellectual capacities. Research centered around a
model conceptualized by Cattell and Horn (Cattell, 1963;

1967; Horn, 1968; 1970). Two differential patterns of cog-
nitive functions were distinguished: fluid intelligence
and crystallized intelligence. Fluid intelligence referred
to abilities which reflected neurological and physiological
Capacities and incidental learning (Hooper, Fitzgerald and

Papalia, 1971). According to Cattell (1968), cumulative
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effects of aging as well as environmental insults, loss of
sensation in the sensory modalities, and insults to the brain
were reflected in decreased fluid intellectual capacities.

In comparison, crystallized intelligence was recog-
nized as the product of acculturation andAexperience. This
form of intelligence included individual differences in
factors such as personal adjustment and motivation (Hooper,
Fitzgerald and Papalia, 1971). According to Hooper and his
colleagues, crystallized abilities were superimposed upon
the basic (fluid) intellectual capacities, which, according
to Horn (1968), operate to some extent in all intellectual
performances. Cattell considered crystallized intelligence
to be "the collection of skilled judgments a person has ac-
quired by applying his fluid intelligence to his school
opportunities" (Cattell, 1965, p. 304).

According to Labouvie-Vief (1976), the fluid-
crystallized model of intellectual ability has been sub-
stantiated across literally "hundreds" of research studies.
Every major cross-sectional study conducted has consistently
demonstrated that tests measuring stored information exhibit
the least differences between young and old subjects. Con-
versely, the earliest and most dramatic losses have been
consistently shown to occur on tests of memory, space and

abstract reasoning abilities (Baltes and Labouvie, 1973;

Botwinick, 1973).

Labouvie-vVief (1976) summarizes the distinct polarity

between maintenance and improvement of crystallized intelligence



22

and deterioration of fluid intelligence in adulthood and
old age. Speaking of fluid intelligence, she states:

...tests relating to the perception

of abstract relationships among symbols
of low meaningfulness (such as, for
instance, geometric shapes) to the
integration of new and complex
materials and to the effective use of
information under conditions of time
restrictions and in highly abstract
contexts are those on which the older
adults tend to do much poorer than
their younger counterparts. (Labouvie-Vief,

1976, p. 7).
In comparison, crystallized intelligence is viewed in the
following manner:

...cognitive tests which assess an

individual's accumulation of verbal

skills and general information on

tasks of learning, memory and prob-

lem solving are those typically

found to improve throughout adult-

hood and well into old age.

(Labouvie-vVief, ibid).
Thus, as shown by Botwinick (1967), the classic pattern of
cognitive ability among the elderly on, for example, the
Weschler Adult Intelligence Scale (WAIS) shows high scores
on subtests which assess crystallized or verbal skills
(Information, Comprehension, Arithmetic, Similarities,
Digit Span and Vocabulary subtests) and low scores on sub-
tests which assess fluid or performance skills (Digit,
Symbol, Picture Completion, Block Design, Picture Arrange-
ment and Object Assembly subtests).

Theories which purport that the biomaturational

Process provides the best explanation for regressive decre-

Mental changes in adult cognitive behavior are currently
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being challenged by equally possible theoretical positions
and associated research evidence. Although physiological
conditions are considered to have some effects on the cog-
nitive abilities of adults and elderly persons, these effects
appear to be minimal, especially in healthy elderly indivi-
duals. This notion is supported by the "Discontinuity
Hypothesis" proposed by Birren (1964). According to Birren,
physiological factors account for variability in cognitive
behavior only if the factors reach critical abnormal ranges
as is evidenced in persons suffering pathologies and/or
approaching death. Thus, Birren's hypothesis argues that
physiological indices are considered to be determining and
sufficient causes of cognitive deficit only when health
limits are exceeded.

Cognitive decline has been found to occur within a
period ranging from a few weeks to five years prior to
death (Palmore and Cleveland, 1976; Riegel and Riegel, 1972).
This phenomenon, known as "terminal decline", has been in-
vestigated by several researchers either conducting or
having access to data from longitudinal studies.

Jarvik and Falek (1963) tested 39 twin pairs, aged
60 years and older, who were part of a large sample of sub-
jects first examined between 1946 and 1949. The 78 twins
were tested on two subsequent occasions. Each person was
given four subtests of the Weschler-Bellevue Scale of Adult
Intelligence, the Standford-Binet vocabulary test and a speed-

of-tapping test. An annual rate of decline of each person
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was computed for each of the tests. The authors reported
that an annual decrement of at least two percent on the
digit symbol subtest, 10 percent on the similarities sub-
test, or any decline on the vocabulary subtest was indica-
tive of approaching death. Subjects showing two or three
of these decrements had high mortality rates (e.g., of eight
people, seven died within the next five years).

In an analysis of data from the Duke Longitudinal
Study (Palmore, 1970), Eisdorfer and Wilkie (1974) found that
terminal decline occurred primarily in the ninth decade of
life, and the major portion of decline occurred on those sub-
tests involving time limitations (psychomotor speed tests).
The Duke Longitudinal Study began in 1955 with a total popu-
lation of 271 persons (aged 60 to 90 years) whose survivors
had been periodically examined nine times.

A subsequent report by Palmore and Cleveland (1976)
analyzed 21 social, physical and psychological variables of
178 subjects from the original Duke Longitudinal Study. Data
were analyzed on these subjects because they had all died
from natural causes (nonaccidental). A cross-sectional
multiple regression analysis was performed to measure the
separate effects of aging decline and terminal decline (de-
fined as a steady linear decline prior to death). In addi-
tion, a longitudinal multiple regression analysis was per-
formed to measure the separate effects of aging decline and
terminal drop (defined as a curvilinear or accelerating drop

before death).
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Intelligence (as measured by the Weschler Adult Intelligence
Scale) was found to have a moderate aging decline (R = .31),
a small but significant terminal decline and no substantial
terminal drop effects.

The conclusion drawn from the longitudinal research
cited is that cognitive decline is evidenced in adult and
elderly persons as a function of distance from death rather
than from birth. Hence, the curve showing continuous decre-
ment found in most research studies is the result of chrono-
logical age being confounded with mortality and age-related
increases in pathological conditions that are associated
with, and eventually lead to, natural death. Other investi-
gators of intellectual changes across the life span (e.g.,
Riegel and Riegel, 1972; Baltes and Labouvie, 1973) support
the hypothesis of terminal decline.

Palmore and Cleveland (1976) were careful to point
out the limitations of studies supporting the terminal de-
Cline hypothesis. The first major problem was that age
differences were not taken into account, thereby creating a

confounding interaction of age with generational and socio-
Cultural differences. Second, the majority of previous
Studies had small samples of 28 or less persons. A third
Criticism proposed by Botwinick (1973) and Jarvik and
Falek (1963) is that reported data are based on postmortem
Observations. Therefore, predictions of approaching death
May be invalid. Jarvik and Falek emphasized that

Postmortem analyses were only first steps to the
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prediction of survival.

In sum, recent studies investigating changes in
adult and elderly cognitive abilities as a function of bio-
physiological factors have strongly contended that these
physical alterations are not normally distributed among the
elderly but rather are manifestations of a subpopulation of
elderly persons whose lives are characterized by pathology,
poor health and nearness to death. Cognitive impairment,
therxrefore, is not so much a universal concomitant condition
of advancing age as it is of impending death.

Another group of researchers have focused their
efforts on gathering evidence that dramatizes the impact of
environmental conditions on the intellectual performance of
adult and elderly persons. An extensive review of current
research addressing this issue has been published by
Labouvie-Vief (1977). According to this hypothesis, decre-
ments in cognitive skills may often reflect lifestyles,
attitudes, task approaches and psychological defenses that
are disadvantageous to the adult and elderly individual
Within a testing situation. Factors such as lack of physical
©xercise, poor nutritional and dietary habits, poor self
Concepts, experimental fatigue, increased anxiety level during

test situations and lower formal education levels have been
Considered as explanatory variables that possibly account
for the decremental cognitive abilities observed in adult
And elderly individuals. Through intervention strategies,

Many researchers have reported improvement in cognitive
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skills, especially on tasks of fluid intelligence. Once

model performance behaviors are demonstrated for, and acquired
by the adults, optimal cognitive performance has been found
to be generalized to other intellectual tasks and are usually

retained by subjects for long periods of time.

Summary

The first part of the literature review has summar-
ized the historical and current theories of adult cognitive
abilities. Included in this first section was information
Oon the ontogenetic developmental model of cognitive abilities
and more current theory of life span developmental psychology.
In addition, two types of intelligence (crystallized and
f£1luid) were defined and investigations supporting these
two distinct intellectual abilities were summarized. Although,
for purposes of clarity, both fluid and crystallized intelli-
9ence were discussed, the present investigation focused ex-
CSlusively on an aspect of crystallized intelligence - the
Semantic relationships that exist for a given set of words.
a

Thus, in section two of the literature review,

bJ:ief_ discussion of the concept of semantics is provided,

the relationship of semantics to tests of word association
1s discussed, and research focusing on changes in word asso-

<31 ation responses as a function of age, sex and educational

Level is reviewed.

R .
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The Relationship of Semantics
to Word Association

Theories of modern linguistics conceptualize language
as a form of structuralism (Fillebaum and Rapoport, 1971).
Linguistic structuralism implies that each language is re-
garded as a set of interrelated systems characterized by
linguistic elements (e.g., phonemes, morphemes, grammar) and
the relations that exist among these elements (Lyons, 1968).
The relationships between phonological and grammatical systems
of +the English language have been formally documented by such

In his book, Syntactic Structures,

linguists as Chomsky.
Chomsky (1957) substantiates the notion that phonological
and grammatical structures of a language can be studied
Objectively because of the finite and concise rule system
implicit to these two linguistic elements.

In contrast to the objectivity and finite character
©f phonology and grammar, the semantic element of a language
is composed of subjective lexicons (Fillenbaum and Rapoport,
]-971). According to these two psycholinguists, a lexicon
(or word) is considered to be subjective because its meaning
is intricately woven into the perceptions and understanding
OFf the external world by human observers. Subjective lexi-
Sons are not isolated independent features of a language.
lestead, the words are combined to form interrelated associ-
[t jve structures which constitute the semantic domain of a
]‘Einguage and represent the "world picture presupposed by

Those who speak that language" (Miller, 1968, p. 68).
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Associative networks, defined as a relationship among
more than two elements, are composed of lexical fields con-

sisting of a given lexicon and other words which are closely

or remotely related to the lexicon conceptually (Miller and

Johnson-Laird, 1976). According to Miller and Johnson-Laird,
a lexical field is composed of two processes. First is the
process of shared conditions that determine denotations of

the words within the field. Second, there exists a concep-

tual core which is an organized representation of general

knowledge and beliefs about what objects or events the word

denotes.
The internalized configuration of the relationships
Comprising the sematic domain has been of interest to experi-

mental psychologists for many years. Empirical investigations

Of the semantic domain have mainly been conducted through
the use of word association tests. Introductory comments
About word association was included in Chapter One. Thus,
the remaining portion of the literature review will summarize
Studies that investigate changes in word association responses
AS a function of the subject's age, sex and educational level.
S+tudies which investigate the effects of sensory modalities
WUsed for presenting the stimulus items on the responses ob-

tained are also reviewed. Lastly, the procedures employed

by investigators to analyze data obtained from tests of word

| s sociation are discussed.
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Effects of Age on Responses Obtained
on Word Association Tasks

The increasing popularity of life span developmental
psychology has motivated researchers to explore associative
networks in middle and late life. Extending Piagetian theory
into adulthood, Riegel (1973 b & c) proposed that the seman-
tic domain in adulthood and old age is controlled by "dialec-
tic operations". As defined by Riegel, dialectic operations
represented simultaneous usage of the skills existing at all
four of the cognitive stages originally proposed by Piaget.
These stages include the sensori-motor, preoperational, con-
Crete operational and formal operational stages of cognitive
development. Piagetian theory (Flavell, 1970) states that
an individual who experiences disequilibrium strives toward
€©quilibrium by utilizing formal operational thought processes
and, thereby, moves away from contradictions and concrete
thought processes. In contrast, Riegel's theory of dialectic
Operations proposes that a mature individual accepts disequili-
brium and tolerates contradiction. Therefore, the individual
Can transcend different levels of cognition simultaneously.
Riegel purports that such "multilevel synchronicity is desi-
Yabple for appropriate performance in different situations"
(Iiiegel, 1973c, p. 482). Previously dormant as a consequence
O Ff physical restrictions, normative social pressure and formal
SQucation, this newly acquired flexibility in cognitive skills

Snhances creative thought. According to Riegel the creativity

|Angd flexibility of thought processes in later life perhaps

R| ccounts for the extensive response variability on tasks of
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word association reported in the literature.
Studies of free associative responses characteristic

of nonpathological elderly subjects have been summarized in

Chapter One. The review which follows discusses results ob-

tained on restricted association tasks that were administered

to older subjects.
In a reverse procedure, Riegel and Riegel (1964) asked

12 subjects (age 64 and over) to identify the original stimuli
(called target words) that had produced the responses obtained

on +the Michigan Restricted Association Norms (Riegel, 1965).

The experimenters used responses collected on the norms as
Stimuli (called clue words). The eldery subjects' responses
Were compared with 96 young subjects. For both young and old
Subjects, double clues were found to produce more correct
identification of the target word than single clues.
"Similars" were found to be the most efficient single clue.
In addition, simultaneous usage of similars with any of the
Other clues (location, superordinates, and parts) was found
to increase correct identification of the target word. 1In
COmparison, locations and superordinates were very poor as
Single clues but were only slightly below the average score
When used in combination with other clue words. Parts gave
average correct responses regardless of their being used as
- single clue or in a combination with another word.
Grouping the clues into logical (superordinate and

Similars) and infralogical (locations and parts) components,

Riegel found that double logical clues showed large age
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deficits, whereas both double and single infralogical clues

produced less marked declines. These findings are in direct

opposition to the results obtained by Zivian (1966) and Wigg

and Globus (1971). Both studies reported that a greater

number of target words were correctly identified from logi-
cal- clues than from infralogical clues. Mixed clues (e.g.,

parts and similars) showed average decline. Riegel (1964)

concluded that the findings implied a specific lack of

capacity on the part of elderly subjects to deal with more

abstract (logical) relations. The elderly were said to pre-

fer a concrete (infralogical) focus of conceptualization.
Wigg and Globus (1971) performed a similar associ-
Ation task using 11 aphasic subjects and 11 college students.

The two groups were matched for sex and educational level.

Ages were not reported.

Twenty nouns, selected for their picturability, were

Chosen from the list of the original stimuli used in the

Michigan Restricted Association Norms. The clue words were

logical clues and infralo-

Classified into two categories:
Logical clues were selected from the super-
Infra-

Sical clues.

Oxrdinate, subordinate and similar response categories.

lOgical clues were selected from the location, parts and pre-

Seding response categories. No overall quantitative difference

in responses was found. However, qualitative analysis of

[ phasic and non-aphasic performance suggested that facilita-

Tion of target word identification was similar. For both
Subject groups, the largest number of correct target words

Wa s given in response to high logical clues (high implying
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associated strength based on tabulated frequency of response

occurrence). Both subject groups identified the smallest

number of target words when given low logical clues as stimu-
1i. Although associative strength of logical clues was not
reported by Riegel (1964), the discrepancy in the results

obtained from these two studies may be a result of associa-

tiwve strength being confounded with the logical clues

se lected.

Effects of Sex on Responses Obtained
on Word Association Tasks

Sex differences on responses to word association

tasks have been given limited attention. The subjects who

Participate in studies are usually equally divided by sex,

but data are reported with no consideration of sex as an in-

dependent variable.
A few studies of free word association investigated

Sex differences in the 1960's. Palermo (1963) and Palermo

And Jenkins (1965), investigating several age levels from

9rxade one through college, found that females have a greater

Number of primary responses than males. A primary response

is the most frequently occurring response to a given stimulus.
The authors also found that a significantly greater percentage
©Ff females gave the first three most popular responses in
the sequential order found in previously collected response
hi erarchies. Additional findings in studies by Palermo
(1963) and Palermo and Jenkins (1965) showed that males give
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more supraordinate (class) responses than females, irrespec-

tive of grade level.

Effects of Educational Level on Responses
Obtained on Word Association Tasks

Relatively few studies have investigated response
variability as a function of formal educational level. The
dif ficulty with investigating this variable is that age and
educational level are confounded. However, in a related
study of classification using shape, size and color, Denny
(1974) suggested that the effects of the highest level of
education reached on classification abilities should be
investigated.

Herr (1957) gave 1600 adults an association test
With instructions which asked the subjects to give the re-
Sponse most people would give. The investigator found a
Small but significant positive correlation between response
COmmonality and educational level.

Becher (1960) found greater response commonality
Qmong female college freshmen than among college seniors.
hnien the freshmen were tested four years later, the females
Were found to have a -lesser number of common responses.

Comparing 50 adult aphasic patients with 50 subjects
Who yere admitted to a hospital for reasons other than neuro-
l<>§;ical disorders, Sefer and Henrikson (1966) stated that
c.iifferences in normal patterns of word association responses
‘vGél:e, perhaps, affected by the educational level of the sub-

JScts as well as several other factors.
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Rosenzweig (1964) investigated the primary responses

of 115 French workmen. He speculated that perhaps the edu-

cational and socioeconomic levels of the workmen resulted in
systematically different associative responses. Previously

collected data on college French students were used for

purposes of comparison.

Effects of Mode of Stimulus Presentation
on Word Association Responses

Two modes of stimulus presentation, aural and visual,

hawve been used extensively by experimenters investigating

Word association. Aural presentation is generally conducted

by the experimenter's pronouncing the stimulus item aloud.

Visually presented stimuli are either printed on a page or

Projected on a screen (Cramer, 1968).

Two dependent variables have been investigated in

Studies that exclusively looked at effects of mode of stimu-

lus presentation: 1) the number of responses obtained and

2) the type of responses obtained when input modes varied.

Reynolds et al., (1971) compared differences in

Sil’)c_;l(—.'- word responses of orally- - versus visually-presented

Stimuli at four different age levels. Forty subjects were

ral'ldomly drawn from grades 3, 5 and 7 and an adult group

ranging in age from 21 to 92 years. Groups were balanced

for sex. All subjects were described as educationally

deDrived. During oral presentation, subjects were presented

the stimuli aloud by the experimenter. Stimulus items were

Presented visually by using an overhead projector with the
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words printed on transparencies. The third grade children

were found to have more single word responses when the oral
mode of presentation was used. For each successively older
group, response differences between oral and visual presen-
tation of the stimuli were negligible.

Ohnmacht and Pacheo (1972) administered a word
association test to 114 literate adults to determine the
effects of mode of presentation (aural vs. visual). Half
of the subjects were presented 12 concepts aurally; the
remaining half were given the same 12 concepts visually.
Results showed that the quality of associative response was
unaffected by the mode of presentation for literate adults.
Subjects were found to respond with a single word regardless
of modality. A significant difference in the number of
associations generated by the subjects was found to be in
favor of the aurally presented stimuli. However, the authors
speculated that the specific stimulus items used may have
been a confounding variable.

Timnermaus and Kumin (1974) used 10 adult male
aphasics and 10 normal males, matched for age and education,
to investigate free association responses of adult aphasics
to auditory and pictorial stimuli. The stimulus items con-
Sisted of 40 nouns and verbs from the Palermo-Jenkins list
(1964) . All stimulus words had a high frequency of occur-
Tence. Aphasics and normals were found to emit significantly
More single word responses on auditory than on visual modes

Of stimulus presentation. Normal subjects gave significantly
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more single word responses than the aphasic subjects and more
syntagmatic responses for the visual and the combined mode

of stimulus presentation. The authors concluded that

perhaps the auditory association and visual association

tasks were not comparable. According to Timnermaus and

Kumin (1974), when the visual association modality was used,
the subjects appeared to label the stimuli orally first and
then to give an associated response. In contrast, when
stimuli were presented aurally, the subjects rarely imitated
the word before emitting an associative response.

The effects of mode of presentation on responses
obtained from elderly subjects have not been investigated.
However, McClusky (1970) states that the most effective
learning environment for the elderly appears to be one which

combines auditory and visual information.

Procedures Employed to Analyze Data
From Word Association Tests

Associative responses which are elicited by a word
association test must eventually be categorized in some
Manner. A large variety of measures have been used to
describe the findings of word association studies. However,
only those analytical procedures employed in the present
investigation will be discussed.

The measure that is used most often in analyzing word
association data is the primary response (Cramer, 1968).

The Primary response is the most frequently occurring response

given by a group of subjects to any one stimulus. The
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criteria for what constitutes a primary response may be based
either on previously gathered normative data or on the sample
currently being tested.

In addition to analysis of word association data via
primary responses, other quantitative measures also reflect
upon the organization of the associative network. In general,
these measures indicate the size of the associative network.
One scoring procedure that is used to measure the size of
the network is the number of different responses obtained
across subjects on a given stimulus item. The score obtained
is known as the diversity score and is symbolized by the
letter "D". 1In contrast to primary response analysis, which
determines response commonality or homogeneity, the diversity
score indicates response variability or heterogeneity.

Response entropy (calculated by the formula H = - py
1og2pi where < is the probability of occurrence of a given
response) has also been used to describe the heterogeneity
of responses to a stimulus word (Cramer, 1968). However,
Laffal (1955) demonstrated that response entropy and diver-
sity measures were highly correlated. Thus, the diversity
score is the more preferable measure for determining the size
of the associative network because it is easier to calculate
than response entropy and is as reliable as the latter measure
in calculating the variability of responses in an associative

domain (Laffal, 1955).
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Summarg

The second section of the literature review covered
information on the concept of semantics and its relation to
tests of word association. Studies investigating changes in
the type of responses given on word association tests when
subjects were grouped by age, sex and educational level were
reported. Investigations which reported on how experimenter
manipulation of the sensory modality used to present the
stimuli to subjects (usually aurally, visually or a combina-
tion of aural and visual presentation) affected the responses
elicited, were summarized. Because of the limited number of
investigations which concentrated on these four variables
(age, sex, education, mode of stimulus presentation), evi-
dence is somewhat inconclusive at this time.

Finally, analytical procedures pertinent to the
present investigation were discussed.

The experimental procedures employed in the present

study are reported in Chapter Three.



b

CHAPTER III

RESEARCH METHODOLOGY

Subjects
One hundred thirty-two elderly adults served as
subjects in the present investigation. All subjects were

white, native born American English speakers. The age range

of these 132 persons (61 men and 71 women) was 65 to 89 years.

Subjects were divided into two age groups: Young-01ld (Y-0)
composed of persons whose ages ranged from 65 to 74 years
(X = 70.21 years, standard deviation = 3.81 years) and
01d-01d (0-0) composed of individuals aged 75 and above
(X = 79.84 years, standard deviation = 7.10 years). Place-
ment of the elderly subjects into two separate age groups
was based on the classficiation system proposed by Busse
and Pfeiffer (1969), who assigned the terms "young-old"
and "old-old", respectively, to the age ranges indicated.
Although Neugarten (1975) expanded the age range of the
young—o1ld group from 55 years to 75 years, she supported
the age range designated by Busse and Pfeiffer as old-old.
Subjects were noninstitutionalized community resi-

dents who participated in a senior citizens' community

Program or recreational facility. The majority of the
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elderly subjects resided in two government supported housing
projects in Inkster, Michigan. The remaining subjects (most
of whom were retired state employees or retired university
professors) lived in East Lansing, Michigan. Subjects were
classified by educational level on the basis of two criteria:
less than high school completion ({HS) and high school

completion or above (PHS).

Screening Procedures Used

The selection of the elderly individuals who were
used as subjects in the present investigation was based on
three screening procedures administered and evaluated by
the investigator prior to the subjects' involvement in any
formal research tasks. All subjects were tested for
1) the condition of mental functioning as operationally
determined by the score obtained on the Mental Status
Questionnaire (Kahn, et. al., 1960); 2) task appropriate
visual ability; and 3) normal hearing with intensity levels
adjusted for presbycusis.

The Mental Status Questionnaire is a quantifiable
index of mental functioning. The index consists of ten
questions (Appendix A) which quickly and accurately assesses
an individual's mental abilities on tasks of memory, orien-
tation, calculation and retrieval of current information.

A quantitative measure of cerebral functioning can be deter-

Mined on the basis of the number of errors obtained. Kahn
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and his associates (1960) developed a chart which indicated
the number of errors associated with the degree of organic

brain syndrome found in individuals (Table 2).

TABLE 2

NUMBER OF ERRORS ASSOCIATED WITH THE DEGREE OF ORGANIC
BRAIN DYSFUNCTIONS AS DETERMINED BY THE
MENTAL STATUS QUESTIONNAIRE

Degree of Organic

N BEIOC Brrore Brain Dysfunction
0-2 none or minimal
Si=xi8 moderate
9 - 10 severe

Wilson and Brass (1973) have found the Mental Status
Questionnaire to be a powerful single measure for detecting
and roughly quantifying intellectual impairment. Included
in their study are references that show the test to be a
valid and reliable measure for use with geriatric popula-
tions. Citing the advantages of the test, Wilson and Brass
stated that the Mental Status Questionnaire 1) provided an
objective basis for the uniformity of observation and eval-
uation by different examiners; 2) required little time for
administration, making it a desirable procedure for rapid
Clinical screening and for research purposes; and 3) in-
Cluded five questions that relate to personal information

and can, therefore, be asked without the patient's knowing
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s/he is being tested.

Although the Mental Status Questionnaire is a use-
ful instrument for examining mental change associated with
chronic brain syndrome, it is limited in detecting other
types of psychiatric disorders (e.g., depression, schizo-
phrenia, paranoia). A second disadvantage is that the test
measures the mental faculties at the time of testing only.
Thus, the Mental Status Questionnaire may fail to show im-
pairment in persons with fluctuating mental ability. How-
ever, since the present investigation is concerned only with
the mental status of the subject during the period of testing,
a fluctuating mental ability pattern was not considered.

Criterion for acceptance as a subject in the present
investigation was designated by a score of zero to two errors
on the Mental Status Questionnaire, indicating no or minimal
cexrebral dysfunction.

To satisfy the criterion for normal hearing, each
participant passed a bilateral pure tone audiometric screening
test given at the octave frequencies 1000Hz, 2000Hz, and
4000Hz via Telephonics TDH 39 £\ earphones mounted in
MX 41 /AR cushions. Criterion for passing the hearing test
was based on data cited in a study by Milne and Lauder
(1975) , who calculated loss of hearing acuity as a function
of aging. This phenomenon, termed presbycusis, is defined
as the hearing loss that occurs with age unconfounded by
©Xtraneous factors such as disease and noise exposure (Corso,

1971). Selection of the three test frequencies was based on
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guidelines for identification audiometry approved by the
American Speech and Hearing Association Legislative Council
in 1974 (Asha, 1975). The hearing threshold level (HTL)
of each subject was tested in a quiet room with acceptable
ambient noise levels. The allowable ambient noise level
for each test frequency and the actual ambient noise levels

observed in the three test environments are shown in Table 3.

TABLE 3

COMPARISON BETWEEN THE ALLOWABLE AMBIENT NOISE LEVELS
FOR 1000Hz, 2000Hz AND 4000Hz AND THE ACTUAL
AMBIENT NOISE LEVELS OBSERVED IN THE
THREE TEST ENVIRONMENTS

Allowable Ambient

Frequency Noise Level
1000Hz 50 4B
2000 58
4000 48

Observed Ambient

Test Environment Noise Level

Board Room (Inkster) 48 dB
Chapel1 (Inkster) 43
Chapel2 (E. Lansing) 47

A General Radio Sound Level Meter (Type 1551-C) was used to
determine the relative ambient noise levels of the test

environments. Dials were set on "Weight A" and "Slow Sweep"
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to obtain average intensity peaks across all frequencies. A
calibrated Maico Portable Audiometer (Model MA-2B) was used
to conduct the pure tone screening.

To determine whether the elderly subject had ade-
quate visual ability to participate in the research tasks,
each elderly individual was asked to read aloud the general
instructions which provided procedural information on the
four tasks (Appendix B). The instructions appeared on an
8 1/2" x 11" piece of typing paper. The orator typing
element of an IBM Selectric II typewriter was used to write

out the instructions. The orator element types boldface

upper and lower case letters (5mm and 3mm in height,
respectively). Criterion for passing the vision test was
the ability to read the instructions accurately with or
without corrective lenses when the paper was held eight to
twelve inches away from the subject's face at a 45 degree

angle.

Stimuli
Twenty-five nouns were selected from a core of
200 words (120 nouns, 40 verbs and 40 adjectives) which
comprised the original stimuli used by Riegel (1965) on

the Michigan Restricted Association Norms. Nouns were

eXclusively chosen as stimuli becasue they represented
the largest number of stimuli Observed in an individual
form class in Riegel's study. Prior to selecting the

25 houns, it was first necessary to determine the form
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class (part of speech) and the frequency of occurrence of
the 200 stimuli in the English language.

Riegel reported cumulative data on the number of
nouns, verbs and adjectives included in the list of the
original stimuli. The number of words that appeared at
each frequency of occurrence was also reported. However,
Riegel did not specify the words that were assigned to the
frequency levels or to the form classes.

Adapting the same procedure used by Riegel, the form
class of each of the 200 stimuli was determined by using the
first part-of-speech entry listed in the Random House
Dictionary of the English Language, Unabridged Edition (1973).
The initial part-of-speech entry represents the most common
usage of the word in English sentence constructs. A compar-
ison of the number of stimuli listed in each form class by
Riegel versus the figures obtained by the investigator showed
a slight discrepancy in the number of words assigned to each
form class. Table 4 shows that there was a slightly higher
number of words classified as nouns when the first entry was

based on the Random House Unabridged Dictionary (1973).

Perhaps the discrepancy may be accounted for by the fact

that Riegel used Webster's Collegiate Dictionary to deter-

mine the first entry for each word. The particular words
that shifted form class cannot be determined since the
information about individual word classifications was not

includeq in the final report of Riegel's study.
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TABLE 4

DIFFERENCE IN THE NUMBER OF WORDS CLASSIFIED UNDER
THREE FORM CLASSES BASED ON THE FIRST PART-
OF-SPEECH ENTRY OF TWO AMERICAN
ENGLISH DICTIONARIES

Unabridged
Form Class Webster Collegiate Random House
(Riegel, 1965) (1973)
noun 120 125
verb 40 39
adjective 40 36

The selection of the stimuli from the 125 words

classified as nouns by the Random House Unabridged Dictionary

was based on the following rules:

1. 1Independence- the 25 stimulus items could only
minimally elicit each other as responses to stimulus presen-
tations. To determine independence, the three most common
responses of each noun in each of the four tasks under
Present investigation (superordinate, location, similar and
part) were analyzed using the original responses from the
Michigan Restricted Association Norms (Riegel, 1965).

2. Concept Representation- the 25 stimulus nouns

Were to represent a variety of concepts. Included in the

25 nouns were common objects, bodily functions, professions,
family relationships, bodily structures, foods and animals.
Based on the two rules, the investigator selected 25 words

as lexical stimulus items. The 25 stimuli appear in Table 5.
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TABLE 5
LIST OF THE TWENTY-FIVE TEST STIMULUS ITEMS SELECTED
FROM THE ORIGINAL TWO HUNDRED TEST STIMULI
OF THE MICHIGAN RESTRICTED ASSOCIATION
NORMS (RIEGEL, 1965)

anger
bread
cabbage
candle
city
eagle
girl
house
knife

memory
moth
music
nurse
rug
soldier
stomach
street
sun
table
thief
tiger
tobacco
water
whiskey
wool
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Generation of Task Stimuli

Each of the 25 lexical stimulus items was centered
on a 9" x 12" sheet of paper using Chartpak Velvet Touch
lowercase lettering (Style 60 PT/M1160L). A sample of the
lettering appears in Appendix C. The large size letters
were used to assist the elderly individual in visual recog-
nition of the stimuli.

A photograph of each stimulus item was taken by the
investigator under the direction of a professional photo-
grapher. The film was processed into 35 millimeter slides
(black figure, white background). Four slides per noun
were developed. Although the 25 lexical stimulus items were
the same on each of the four tasks, ordinal presentation
of the stimuli was arranged from the "easiest" to the "least
easiest". Determination of the easiest to least easiest
ordinal listing was based on the frequency of occurrence
of the most common response of each of the 25 test stimulus
items obtained from the 100 college educated subjects in
Riegel's study.

In the event that two or more words received the
same frequency of common responses, the items were listed
alphabetically. Thus, the number of presentations of the 25
test stimulus items totaled one hundred.

A master recording of the 25 stimuli was made using
a white male talker (f, = 125 Hz) who spoke with a General
American pjalect. The talker was seated in a sound treated

recording booth. An Electrovoice Dynamic Omnidirectional
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Microphone (Model 635 A, frequency response = 60Hz -
15,000Hz) was placed eight inches from the talker on an
insulated tabletop. An Ampex full track tape recorder
(Model AG 600), located in an adjacent sound treated booth,
was connected to the microphone. The recording intensity
level of the talker was monitored by the volume control
and a VU meter. Each test stimulus item was spoken thrice
(using natural intonation and stress) at an average inten-
sity level of -2dB VU to avoid distortion and peak clipping
of the spoken signal. 1If, for any given item, the three
productions did not satisfy the investigator, the item was
repeated following completion of the entire stimuli list.
The selection of the highest quality recording of
each stimulus item was performed by dubbing from the origi-
nal tape recording of the 25 nouns onto a second Ampex
AG 600 tape recorder. Using the VU meter of the tape
recorder and TDH 39 .. earphones, the three productions
of each stimulus were monitored both visually and aurally
by the investigator and a student of speech science. An
intensity level of average peaks was the primary concern
when choosing the recorded version to be used as the test
stimuli. Arbitrary volume levels were set to provide a
constant intensity level (-2dB VU meter) of the stimulus
signals. If all three recordings peaked at the appropriate
intensity level, the decision for selection was made on the
basis of interjudge agreement by the investigator and the

Speech science student on the best sounding production.
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Following location of the best production, the sequence was
dubbed onto the Ampex AG 600 tape recorder four times.

A unit designed for editing the dubbed audio tape
was used to cut and splice seven seconds of silent interval
space between each of the test items. Each second was re-
presented by seven and a half inches of blank lead tape.
Instrumentation for editing included a playback head con-
nected to a preamplifier (Claricon, 36-195) routed to a
speaker (Bogen, Model MTA-10). With this unit, the beginning
and end of each test stimulus could be located. The first
and last second of each silent interval was marked with the
name of the stimulus and the letters A, B, C or D (repre-
senting the four tasks under investigation). Based on the
ordinal listing of easiest to least easiest stimuli in each
of the four tasks, the tape pieces were spliced together. A
copy of the tape with the inserted silent intervals was pro-
duced using an Ampex AG-600 tape recorder.

The final master copy of the stimuli (presented to
the elderly subjects) was produced on two 15 minute Memorex
Cassette tapes using the Montage Audio-Mate 600 cassette

tape recorder (frequency response = 80Hz to 10,000Hz). The
Ordinal listings for the superordinate and location tasks
Were recorded on one cassette tape and the ordinal listings
for the similar and part tasks were recorded on the second
Cassette tape.

The Montage Audio-Mate recorder has two built in
Pulse signals: a 1000Hz pulse signal called the projector

Command and a 3000Hz pulse signal known as the tape-stop
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command. Synchronization of an audio signal (cassette tape
recordings of the 25 stimuli) with a visual presentation
(slides of the 25 test stimuli) is accomplished by record-
ing the inaudible advance tone signal (1000Hz) and the tape-
stop signal (3000Hz) on the lower half of the tape (track
two). The 1000Hz signal advances a slide projector, whereas
the 3000Hz tape-stop command signal halts tape and projector
motion until it is re-initiated by a remote control button.
The position of the tape-stop command is based on a pre-
selected point in the recording.

Using a stop watch for temporal monitoring, the two
inaudible pulse cues were programmed onto the cassette tape
inbetween the stimulus items. Figure 1 indicates the

sequence in which the silent pulse signals were inserted.

Test Environments

Three testing sites were chosen to conduct the
investigation. The first two sites, located in Inkster,
Michigan, consisted of the board of directors meeting room
(23'L x 11 1/2'W) and the L - shaped chapel (16'L x 11 1/2'W
X 28'W) of two government sponsored housing projects for the
©lderly. The third site, located in East Lansing, Michigan,
Was a chapel (17'L x 17'W) in a local university affiliated
Church. The selection of the test environments was based on
1) permission of the administrators of the facility to use
the site for testing, 2) convenience of the site for a sub-

Stantial number of elderly persons (e.g., free parking, easy
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accessibility, knowledge of the site's location by the
elderly), and 3) site was relatively quiet and uninterrupted
by other scheduled activities.

The ambient noise levels of each test site were

reported in Table 3.

Equipment

Below is a description of the equipment which was
employed in the present investigation, along with the
arrangement of the equipment in the test environments.

Two carrousel slide trays, each having a load
capacity of 80 slides, were used to load the 100 35 milli-
meter slides. Slides for Task A (superordinate) and Task B

(location) were placed in one tray, whereas slides for
Task C (similar) and Task D (part) were loaded into the
second tray.

Two 15 minute high quality low noise cassette tapes
(Memorex) contained the serially ordered audio portion of

the test stimuli. The presentation of the stimuli on tape
coincided directly with the slide presentations. Depending
on the task being presented, one of the cassette tapes was
loaded onto an Audio Mate 600 Cassette Tape Recorder that
lead to a high quality speaker. The volume and tone levels
of the cassette tape were held constant (five and nine,
respectively) throughout the presentation of the 100 test
stimulus items to each subject. An Ektographic Slide

Projector (Model AF-2) was also connected to the cassette
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tape recorder. Both the slide projector and the cassette
tape recorder were advanced in synchrony via a remote con-
trol switch, leading from the recorder. The subject was
seated in a comfortable chair facing a rearview plexiglass
screen (22.5cmL x 28.5cmW) and within easy reach of the
remote control switch.

The cassette tape recorder, slide projector, speaker
and rearview plexiglass screen were placed on a long table
(6'L x 2'W). To control for response reliabilty, a second
casette tape recorder (Sony, Model TC 60A) and microphone
were located on the table. The microphone, leading to the
Sony cassette tape recorder, was placed directly in front
of the subject ten inches away at a 45 degree angle. A
schematic diagram of the physical arrangement of the equip-
ment in the test environment and the position of the subject

is depicted in Figure 2.

Test Procedure

Each subject was seen individually for approximately
40 minutes. Subjects were given a printed copy of five pages
of instructions faced down. The subject was asked to pick
up the first page (General Instructions) and read aloud the
contents of the page. Questions about general procedures
were answered by the investigator following the reading.
The subject was then allowed to read the instructions for
Task A (superordination) and three practice items for

Task A were presented. After the practice session was






56

Figure 2. Arrangement of Subject and Equipment in
the Test Environment.

= subject; b = loudspeaker; c = remote control;
microphone; e = plexiglass rearview screen;
Sony cassette tape racorder; g = Audio Mate

cassette tape recorder; h = Ektographic
carrousel slide projector
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completed, the subject was allowed a brief period to ask
questions of clarification. The format of presentation of
the test stimuli was the same for the remaining three tasks
(instructions, three practice items, questions of clarifica-
tion, presentation of 25 test stimulus items).

Once the subject appeared to have an understanding
of the test procedures and the linguistic responses requested,
the first 50 test items (Slide Tray One) were presented,
followed by a three minute rest period. The rest period
provided a moment of relaxation to the subject to minimize
fatigue. The first slide tray was replaced by the second
tray (containing Tasks C and D) during the rest period along
with the corresponding cassette tape. At the end of the short
break, the remaining practice items and the last 50 test
stimuli were presented to the subject.

The 100 oral responses of each subject were re-
corded on an answer sheet (Appendix D) by the investigator.
In addition, the subjects' responses were recorded onto one
side of a 60 minute Ampex cassette tape using the Sony
Cassette tape recorder.

Subjects were given 30 seconds to respond to each
item. If no response was elicited during the alloted time
Period, the subject was instructed to advance the tape and
slide to the next test item. After all 25 items were pre-
sented, the items missed within the task were presented a

second time by the investigator acting as the talker. If
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the subject could not provide the investigator with an
associative response after the second presentation of the
test stimulus items, a "NRZ" (indicating no response after

two presentations) was recorded for the missed item.

Summar

Chapter Three has presented an overview of the
research procedures employed in the present investigation.
One hundred thirty-two nonpathological elderly persons
(ages 65 to 89 years) served as subjects. All subjects were
white, native born American English speakers. Each subject
had passed three screening procedures which assessed the
subject's hearing, visual and mental abilities. Subjects
were seen individually for approximately 40 minutes.

Three testing sites were chosen to conduct the inves-
tigation. The first two sites were located in two government
sponsored housing projects for the elderly in Inkster,
Michigan. The third site was located in East Lansing, Michigan,
at a local university affiliated church. The three sites
were selected on the basis of convenience for the elderly
subjects.

Using a synchronized audio-visual procedure, 25 nouns
Were presented four times under two logical task conditions
(superordination and similarity) and under two infralogical
task conditions (location and part). Presentation of the 25
noun stimuli varied from task to task as a function of the
"easiest" to the "least easiest" stimulus item under each

task condition.
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Written instructions were given for each task.
Subjects were asked to elicit a one-word response for each
noun under each task condition. The subjects were given
30 seconds to respond. Stimulus items receiving no response
during the alloted time interval were repeated a second time
by the investigator. If no response was given after the
second presentation, an "NRZ" was recorded indicating no
response after two stimulus presentations. Responses
elicited from each subject were graphically recorded onto
an answer sheet and auditorily recorded onto a cassette
tape.

Chapter Four will discuss the statistical analysis

and results of the investigation.



CHAPTER IV

RESULTS AND DISCUSSION

This chapter is divided into two main sections,
results and discussion. The section on results includes the
descriptive and inferential statistical analyses to which the
data were subjected along with an explanantion of what these
analyses revealed. Data are represented graphically where
appropriate. Finally, a discussion of the results as they

relate to other relevant research is provided.

Results
Descriptive Analyses
The descriptive analyses employed in this investi-
gation provided both qualitiative and quantitative interpre-
tation of the data. The first descriptive analysis to which
the raw data were subjected was Crosstabulation Analysis, a

Subprogram of the Statistical Package for the Social

Sciences (Nie, et al., 1975). 1In general, crosstabulation

analysis computes and displays the frequency distribution of
the number of cases that occurred for two or more discrete

Variables. Data are displayed in a contigency table.

60
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A 4 x 8 design (four tasks by eight groups) was
programmed for crosstabulation analysis. The four tasks
consisted of the following codes:

1. ATASK 1 to ATASK 25 -- representing the task

of superordination.

2. BTASK 1 to BTASK 25 -- representing the task of

location.

3. CTASK 1 to CTASK 25 -- representing the task of

similarity.

4, DTASK 1 to DTASK 25 -- representing the task of

part.
The numbers one to 25 corresponded to the 25 lexical stimulus
items that were subjected to each task condition.

The eight groups represented all possible combina-
tions of the three fixed independent variables (age, sex and
education) investigated in the present study. Each variable
consisted of two levels. Table 6 lists the eight groups in-
cluded in the crosstabulation analysis. The contingency
tables obtained from the crosstabulation analysis provided
the within cell (individual group) frequencies and the
row marginal frequencies. Of major importance to the present
investigation were the row marginal frequencies because
these values represented the combined frequency of occurrence
SCores across all groups. The primary and common response

Measures were taken directly from the marginal row counts.
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TABLE 6

LIST OF THE EIGHT GROUPS INCLUDED IN THE
CROSSTABULATION ANALYSIS AS A FUNCTION
OF THE SUBJECT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>