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ABSTRACT

NORMAL ADULT PERFORMANCE ON THE TOKEN TEST

By

Rae Zimmerman

Sixty normal, non-brain damaged adults were divided into three age

groups (25 - 34 years, 50 - 59 years, 75 - 84 years). Subjects were

administered Spreen and Benton versions of the Token Test and Sentence

Repetition Test.

Results challenged the traditional assertion that Token Test

scores are uninfluenced by age. The oldest group achieved significantly

lower Token Test scores than the two younger groups. Non-significant

correlations between Token Test scores and Sentence Repetition scores

for each age group indicated diminished Token Test scores could not be

attributed primarily to age—related changes in auditory retention.

A semantic analysis of Token Test errors was attempted.

lower Token Test scores for the oldest age group were thought to

result from their higher incidence of hearing impairment and chronic

health conditions.

Information theory was employed to explain why increased Token

Test error rates among older subjects might be attributed to diminishing

auditory skills.
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CHAPTER I

INTRODUCTION

The Token Test, as first described by DeRenzi and Vignolo (1962),

is one of the first standardized, widely used diagnostic tests for

aphasia that has been used to challenge the old notion that expressive

language impairment can occur independently of receptive language

impairment. Presently there is widespread agreement that expressive

and receptive components co-exist (in varied proportions) within any

single clinical presentation of aphasia (DeRenzi & Vignolo, 1962;

Schuell, et. al., 1964; Boller & Vignolo, 1966; Eisenson, 1973;

Goodglass & Blumstein, 1973). This idea has gained acceptance only

recently, however, with the development of diagnostic measures of

aphasic language function sensitive enough to reveal subtle breakdowns

in auditory/receptive language processing.

Until it was possible to obtain firm and verifiable data, the

discussion over whether expressive aphasia could occur exclusive of

receptive language impairment was one which could only proceed on a

theoretical, logical basis. Development and standardization of the

Token Test elevated this discussion to a factual level, one where proof

could be obtained through experimentation and a tentative conclusion

could thereby be supported.
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When the Token Test was first introduced, its authors intended it

to be an improved method of assessing subtle impairments of receptive

language processing (DeRenzi & Vignolo, 1962). In reviewing tests of

auditory comprehension available to them at that time (e.g., the test

batteries systematized and described by Heisenberg and McBride in 1935,

Marie's Three Paper Test, or Head's Hand-Eye—Ear Test), they found a

number of problems inherent in test construction that ultimately

reduced the validity or usefulness of the tests. They concluded that

a test used in determining slight receptive disorders must have very

specific characteristics. First, they felt that administration time

should be brief. Second, they felt excessive apparatus or materials

should not be necessary, so that the test could be made readily avail-

able and easily portable. Third, they felt that stimuli should not

exceed the limits of accurate auditory retention for any normal adult

of any age. Fourth, they stated test item difficulty should be due to

linguistic factors but should not result from intellectual or cultural

factors.

DeRenzi and Vignolo went on to say:

The difficulty must lie. . . in the lack of redun—

dancy of the message transmitted to the patient and

in the necessity, which this entails, of grasping

its significance from the semantic value of every

single word he hears (page 322).

They suggested several sources of redundancy that, under non-test

conditions, might contribute to accurate auditory comprehension:

situation cues, role cues, verbal context, and normal conversational

circumlocution. They contended a test which could eliminate these

sources of redundancy (linguistic and extra-linguistic), while
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possessing the other qualities they listed as essential for a useful

diagnostic aphasia instrument, would be successful in validly and

reliably assessing high level impairment of receptive language function.

It was with this intention that they developed and presented the Token

Test.

The Token Test Described

Although there have been a number of modifications made of the

Token Test, DeRenzi and Vignolo originally conceived of it as a five

part, 61 item test requiring patients to decode increasingly complex

instructions given verbally by the examiner. The test was divided into

five parts on the basis of item length and complexity of each stimulus;

difficulty level of each part was progressively increased throughout

the test.

Test items revolved around twenty tokens which were categorized

by shape (circle and rectangle), size (big and little), and color (red,

blue, green, white and yellow). These tokens were grouped in rows of

five, each row containing all tokens of a given size and shape. For

parts one, three and five, only the large tokens are used, whereas all

tokens are spread before the patient for parts two and four (Figure I).

As mentioned, the test was divided into five parts. In Part I,

the large rectangles and large circles are placed before the patient.

Ten short commands are then given for the patient to follow. Each

command requires identification of one of the ten tokens on display.

The items "Pick up the yellow circle" and "pick up the red rectangle"

illustrate that at this level instructions are very brief and redun-

dancy is minimal within each item. To respond correctly, the patient

must accurately decode both the object and its modifier.
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Figure 1. Array of tokens, DeRenzi and Vignolo version of

Token Test. For Parts I, III and V, only large

tokens (rows one and three) displayed. For

Parts II and IV all tokens presented.
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Part II is conducted with large and small tokens. Thus, three

words must necessarily be decoded correctly in order to perform the

task. Again, ten commands are given. Items typical of Part II are

"Pick up the small white rectangle" and "Pick up the large blue

circle."

Part III employs only large tokens but again increases the infor-

mation load the patient must process. This is done by requesting him

to identify two tokens at a time: "Take the red circle and the green

rectangle." There are ten comands in this portion of the test.

Part IV again displays all of the tokens, arrayed in four rows

before the patient. The ten commands in Part IV are similar to those

issued in Part III, but the task of processing an item from the fourth

section is made more difficult by the need to decode correctly two

modifiers for each object in the compound sentences generated for Parts

III and IV. "Take the white large circle and the small green rectangle"

is an example of a stimulus the authors supply for an item in Part IV.

In the first four sections of the Token Test, DeRenzi and Vignolo

simply described the type of commands the clinician should issue, and

they supplied one or two examples. In Part V, however, they specifically

listed the twenty-one items to be given. Each of the first four parts

had good syntactic consistency; within a given part the syntactic

structure remained the same, and the only differences between one item

and another were found in the specific modifier(s) or shapes used in each

stimulus. However, there is no such uniformity of sentence structure

found in the items of Part V.

For Part V, only large tokens are displayed. Rather than merely

requiring that the patient identify tokens described in successive
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commands, he is now instructed in various tasks he must execute using

the tokens. Appendix 1 is a list of the stimulus items provided by

DeRenzi and Vignolo for Part V of their version of the Token Test.

It can readily be seen, then, that performance on the Token Test

is relatively free of intelligence bias, since the vocabulary for even

the most difficult items is quite basic. Furthermore, it is generally

assumed that the length of each command is within the limits of

accurate auditory retention for normal adults, although more will be

said of this later. Test difficulty arises instead from factors more

inherently linguistic in nature. Steadily increasing syntactic come

plexity is one such factor. Increasing amounts of minimally redundant

information found in successive items is a second factor and is

related to the progressively increasing length of items found in conse-

cutive parts of the test. Finally, the test is made difficult by the

reduction or elimination of extra-linguistic cues arising from verbal

context, situations, or clinician-patient roles.

Establishing Norms For Performance
 

29 the Token Test

The first study to examine aphasic performance on the Token Test

was the one published by DeRenzi and Vignolo at the time they first

presented the Token Test in the professional literature (DeRenzi &

Vignolo, 1962). They selected thirteen "pure" motor aphasics and six

sensory aphasics from their clinic in Milan. Each patient was previously

examined and found to be free of language comprehension deficits until

the Token Test was used to reassess their receptive status. They stated

that patients' scores on the Token Test confirmed the presence of
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receptive language impairment in every instance. However, they did not

reveal specific data for further discussion.

During this initial application of the Token Test to language

assessment, DeRenzi and Vignolo employed a weighted scoring system for

test stimuli. This weighted system would later be evaluated for its

contributions to test sensitivity. The authors felt that an error on

an item in Part IV, for example, should not be considered equivalent

to an error in Part II.

The authors reasoned that auditory processing demands for any

single item in Part IV exceeded the processing demands for an item in

Part II. Compared to items at earlier levels, they felt a Part IV

item was designed to contain more information requiring accurate

comprehension before the command could be correctly followed. For

example, correct performance on "Take the small white circle" requires

correct decoding of three words: small white circle. For accurate

execution of the instructions "Take the white large circle and the

' six words must be understood accurately.small green rectangle,‘

For this reason, DeRenzi and Vignolo decided to assign one point

for every word essential for accurate comprehension and execution of

the task. In the first four parts, a point was assigned to every word

denoting shape, color or size. Scoring for Part V, however, also

granted points to grammatic elements such as prepositions, conjunctions,

adverbs, or conditionals. Part V was also the only part where the verb

was not identical throughout the entire series of items at that level.

While the authors did not state the total number of points possible for

all 61 items of the Token Test, it is estimated that the maximum score

is about 278 points for their version of the test (see Table l).
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The DeRenzi and Vignolo study was intended as a preliminary exami-

nation of the Token Test's potential for assessing receptive language

impairment. While normative figures were not elicited at this time,

their results supported the test as potentially useful and valid. The

authors encouraged others to research their test and suggested that at

some later date, when more statistical data were available, it might be

worthwhile to analyze qualitatively the types of mistakes encountered

most often on this test.

Four years after the Token Test was first discussed, data began to

emerge in support of the test's validity. Reporting on their work with

German-speaking subjects, Orgass and Poeck (1966) published results of

a study performed with 66 normal subjects, 26 aphasics, and 49 patients

having brain damage but no evidence of aphasia. They found that the

Token Test did a very satisfactory job of disciminating between aphasic

and non-aphasic performance. They determined that sex differences had

no impact on scores. They also found that while patients with the

highest educational levels (i.e., more than twelve years of school) made

significantly fewer errors on this test than patients with the lowest

level (i.e., eight years of school), no intermediate differences in

performance were discernable.

Orgass and Poeck also found the Token Test to be relatively free

of age bias. In examining the influence of age on the performance of

normal adults having only an elementary education (8 years of school,

N - 34), they concluded that age has no influence on adult Token Test

scores. However, their mean age range for each of their normal age

groups was reported to be 9.9 for the youngest group through 64.4 for
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the oldest age group. Their use of only a portion of their subjects

in each age group, i.e., those having only an elementary education, in

determining the relationship between age and Token Test performance

might have obscured trends at the extreme age limits of their sample.

Table 2 reproduces norms for error distribution on the Token Test

for a matched group of 34 normal and non-aphasic brain damaged adults

subjects (Orgass & Poeck, 1966).

Table 2. Distribution of errors in normal control subjects and

brain-damaged patients without aphasia. (weighted

scoring system. Table reproduced from Orgass & Poeck,

 

1966.)

Group Number of errors on Token Test

0-1 2-3 4-5 6-7 8-9 10-11 12-13 14+

Normal

subjects

(N - 34) 7 9 7 5 2 4 --- ---

Brain damaged

subjects 5 12 4 4 5 3 --- 1

 

One final observation came out of the Orgass and Poeck study. They

found that certainly at younger ages, Token Test scores are not totally

independent of age. Children under age 15 were found to make errors

with greater frequency than their normal adult counterparts; this was

attributed to the possibility that language skills were still developing

in younger subjects.

Shortly after Orgass and Poeck's study, Boller and Vignolo (1966)

released results of a study with Italian subjects. They were pursuing

an answer to the question of whether "latent sensory aphasia" could

always be demonstrated in patients apparently having only a reduction

of expressive speech capacity.
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Their findings indicated that 87% of the aphasic patients who were

initially judged to have intact receptive skills showed significant

reductions of their Token Test scores. They concluded that most tests

typically failed to detect receptive problems but that indeed receptive

language processing suffered more of an impairment than was usually

noted by the examining clinician.

Additionally, Boller and Vignolo reported norms for the performance

of their 31 normal subjects on the Token Test. These scores were not

easily related to the norms reported by Orgass and Poeck, however, as

Ballet and Vignolo employed a pass/fail method of scoring items rather

than using the weighted scoring system.

In 1968 Spreen and Benton published norms based on a greatly

modified form of the Token Test. Employing the test as one of twenty

subtests in an aphasia battery they entitled the Neurosensory Center
 

Comprehensive Examination for Aphasia (NCCEA), they re—named their 39

item version of the Token Test as "Identification by Sentence" (IS)

(Spreen & Benton, 1969b). Spreen and Benton were able to generate

profiles for both aphasics and normal adults, expressed in percentiTesj

However, they included no data in their manual (1969b) describing

sample size or age range, apparently accepting the earlier findings of

Orgass and Poeck (1966) that age has no influence on Token Test scores

for an adult population.

The NQQEA version of the Token Test retained the weighted scoring

system initially employed for the DeRenzi and Vignolo version (Table 3).

Significantly, this was also the first time performance norms on any

version of the Token Test were established using an English-speaking
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population (Table 4). It is the NCCEA "Identification by Sentence"

version of the Token Test that was employed in conducting the study

described in subsequent chapters of this paper.

A year after Spreen and Benton published their profile for per-

formance on the Token Test, a second study was published using the

NCCEA version. In 1969 Spellacy and Spreen reported a study designed

to assess performance of aphasic and non-aphasic brain-damaged patients

on the Token Test. Results of their study indicated that reliability

for the NCCEA Token Test was .92 with pass/fail scoring and .95 using

weighted scoring. Validity was assessed as .89 for aphasic patients

and .72 for non-aphasic brain-damaged patients using weighted scores.

Normative data for these two subject populations were reported by

Spellacy and Spreen using both weighted scores and pass/fail scores. In

discussing the advantage of employing one scoring system over another,

they stated:

The difference between the two scoring systems appears

primarily to be the degree to which they differentiate

among aphasic subjects. The pass-fail scoring system

appears more sensitive to the range of differences

within an aphasic population whereas the weighted

scoring tends to remove differences within the aphasic

group and accentuate the difference between aphasic

and non-aphasic groups (page 396).

In the light of this analysis, it is interesting to return to the

study conducted by Boller and Vignolo (1966) described above. Their

study demonstrated 87% of the aphasic patients they examined who

initially were judged free of receptive deficits displayed significantly

reduced scores on their pass/fail version of the Token Test. If'

Spellacy and Spreen's interpretation of differences in pass/fail and
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weighted scoring systems is accurate, it is possible to speculate that

Boller and Vignolo might have found an even higher percentage of their

aphasic test population displayed a "latent sensory aphasia" if a

weighted scoring system had been employed.

More recently, normative data describing children's performance

on the Token Test have been available. Whitaker and N011 (1972) found

that the test scores of young children increase with age but that the

curve begins to stabilize at 7.6 of 8.0 years of age.

Gaddes and Crockett (1975) also pursued norms, specifically

questioning whether the entire NCCEA battery might be used to reflect

documented patterns of language development for normal 5 to 13 year

old children. Like Whitaker and N011, Gaddes and Crockett noted the

greatest changes in children's performance on the Token Test between

ages 6 and 8, although they continued to note changes in scores up

through age 10. They noted no sex-related differences in performance

among the children tested.

One final adaptation of the Token Test merits attention. In 1978,

MCNeil and Prescott published a commercial version of this test, which

they called the Revised Token Test. Their test was actually produced

as a package, including an administration manual, text book, and set of

twenty plastic tokens. The Revised Token Test was carefully standardi-

zed and validated, using English speaking subjects. A 15 point multi-

dimensional scoring system was adopted, and the test was lengthened to

include ten subtests. The Revised Token Test thus represented a major

departure from DeRenzi and Vignolo's original Token Test (1962) with

respect to item content and method of scoring.
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Statement of the Problem
 

While much time and attention have been focused on assessing

developmental language changes in children, language changes due to

aging in an adult population have been given less attention. It might

be expected that such changes, if detected, would be less striking than

those known to occur at the opposite end of the developmental scale.

Thus, any measure of language function used in such an assessment must

be sensitive enough to detect high level changes that accompany age yet

retain a vocabulary that is fairly basic to all ages being examined.

The Token Test, with its weighted scoring system, seems an obvious

choice for an initial assessment of receptive language changes which

occur with aging.

While it was the conclusion of Orgass and Poeck (1966) that Token

Test scores were not affected by age, this statement was based upon an

examination of 34 German-speaking subjects who ranged in age from 13

years to an undefined age above 60. The effects of age upon language

performance conceivably might not have proven statistically significant,

however, until age 70 or 75; in American society, a 60 year old may

remain a vital and active individual for whom cognitive effects of aging

remain more than a decade away.

Further undermining the conclusion that age has no influence on

Token Test scores are the unpublished findings of Bailie and Lathrop

(1971). They administered the DeRenzi and Vignolo (1962) version of the

Token Test to twenty-four college students and found that while the mean

error rate (using a pass/fail scoring method) was 2.0, the total error

range was 0 to 14. Seven of their twenty—four subjects (29.1%) missed
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more than two items on the Token Test. The data as described by Lath-

rop and Bailie reflect a higher error frequency than that reported in

earlier studies which reported on comparable foreign language versions

of the DeRenzi and Vignolo Token Test. It is thus conceivable that

youth effects as well as aging effects may influence performance on the

Token Test.

While it is known that auditory retention skills show diminution

with age (Spreen & Benton, 1969b), it is not known whether this change

has a functional impact upon overall speech and language abilities.

The Token Test, with its gradually increasing item length, might serve

as a valid means of gaining insight into auditory retention and short

term memory process, especially if this test is contrasted with a test

which more specifically taxes auditory retention alone. Moreover, the

Token Test might help to indicate whether errors begin to emerge in

systematic fashion, based on word class.

Therefore, it was the purpose of this study to examine the

following questions:

1. Do older, healthy non-brain damaged adults per-

form at significantly lower levels of accuracy

on the N§§§A_version of the Token Test compared

to two younger adult groups of subjects?

2. Are these changes significantly related to

diminished auditory retention skills?

3. Are errors on the Token Test significantly

related to word type? ’



CHAPTER II

EXPERIMENTAL PROCEDURES

To determine the answers to the three questions which formed the

basis for this study, two subtests of the Neurosensory Center compre-

hensive Examination for Aphasia (NCCEA) (Spreen & Benton, 1969b) were

selected for administration to 60 normal English-speaking adults, with

20 subjects tested in each of three age categories. The Token Test (TT)

was the first of the two N§§§A_subtests; it was selected as a subtle

but general screening measure for assessing auditory comprehension.

The second subtest selected from the N§§§A_battery was the Sentence

Repetition (SR) subtest; this was chosen as a measure of auditory reten-

tion ability.

Subjects

Participants in this study were selected for examination on the

basis of age and medical history free of known cerebrovascular or

neurological disease. All participants were native speakers of English.

Potential subjects who demonstrated hearing or vision problems sufficient

to interfere with execution of test items were eliminated in accordance

'with procedures described below.

19
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3Agg Groups

Subjects were divided into three ten-year age brackets: 25 through

34 years, 50 through 59 years, and 75 through 84 years. In two

instances, subjects were allowed to participate in the study although

they technically were several months below the lower age limit for

inclusion in a given age group. (Subject B.M. was 49-1 years of age

but was included in the middle age group; subject D.M. was 74-7 years

of age but was included in the elderly age group.) Twenty adults were

tested within each age category (N - 60). Table 5 lists the age range

and mean age for each of the three age groups. Table 6 lists specific

data concerning age, sex, and educational level for the 60 participants

in this study.

ESE

No effort was made to insure balanced subject selection for sex,

as the Token Test has been reported to be free of sex bias (Orgass &

Poeck, 1966; Gaddes and Crockett, 1975). Tables 5 and 6 describe the

numbers of men and women who participated in this study.

Educational Level

Subjects in this study had a minimum of ten years of formal educa-

tion. This was considered an adequate level of schooling, given the

reported findings of Orgass and Poeck (1966) that education level

significantly interacted with TT scores only for those individuals who

had primary school educations (eight years or less).
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Medical History

Subjects selected for examination demonstrated good general health

(described as freedom from known acute illness, emotional disturbance,

and cognitive impairment at the time of testing). Specific questioning

attempted to determine whether potential subjects had previously

experienced CVA, head injury, cortical neoplasm, or other signs of

neurological disease. Individuals with a positive history for any of

the above problems were excluded from the test group.

Subjects with chronic diseases such as diabetes, hypertension, or

renal disease were often included in this study. However, subjects

having such diseases were included only if their performance during the

initial interview to obtain background information proved that they were

free of confusion and disorientation. Additionally, such persons were

excluded from the study if they were experiencing acute symptoms

associated with their illness at the time of their examination.

Justification for inclusion of subjects who reported positive

medical histories for these conditions was based on a wish to maintain

a representative sample of "normal" adults in each age group. Any test

population containing adults who were judged entirely free of past

medical problems would have been non-representative of the general popu-

lation within each age group. As Weg (1975) states:

. . . .Although there are physiological (and ana-

tomical), psychological, and sociological changes with

time, aging is not disease. Nevertheless, it is

irrefutable that morbidity and mortality do go up with

age. One of the major characteristic pathological

changes with age is the shift from acute to chronic

disease. Additional research is sorely needed to

establish "norms" for levels of systemic function in

middle-aged and older persons (page 245).
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Appendix 2 illustrates a copy of the questionnaire employed to

elicit background information from prospective subjects. Table 7 reports

the numbers of subjects in each age group who reported a positive

history for diabetes, hypertension, hearing loss, or other medical

problems as elicited during the initial interview.

mesa.

All subjects considered for examination were free of color blind-

ness and visual field impairments which might impair performance on the

Token Test. Potential subjects were questioned before inclusion in the

study. Performance on initial items of the Token Test was also closely

observed. If an individual demonstrated color confusion on the initial

items, testing was discontinued, and all results were withheld from

analysis.

Individuals normally requiring glasses or contact lenses for

reading were asked to wear their glasses or lenses throughout the test.

In instances where a person did not specifically require visual correc-

tion for reading, the use of glasses or contact lenses was left to his

or her comfort and discretion.

Hearigg

Because changes in auditory sensitivity are known to occur with

age and exposure to noise (Davis 8 Silverman, 1970), it was not con-

sidered desirable to screen out every person showing signs of hearing

loss. It was feared that rigid audiologic screening procedures might

have eliminated subjects (particularly from the oldest age group) whose

hearing was functional despite detectable changes in auditory sensiti-

vity. At the same time, it was necessary to discriminate between a
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Table 7. Number of participating subjects in each age group who

reported a positive history for selected physical/

health conditions. Figure in parenthesis indicates

percentage of age group reporting each category of

 

 

 

 

 

 

 

 

 

 

 
 

impairment.

A G E G R O U P

Reported Youngest Middle Oldest Total

History of (n-20) (n-20) (n-20) (Nh60)

Diabetes 4 (20%) 4 ( 7%)

Hypertension 1 (52) 6 (302) 7 (352) 14 (23%)

Kidney Disease 1 ( 5%) 1 ( 52) 2 ( 3%)

Visual field

impairment 1 ( 5%) 1 ( 2%)

Hearing loss 1 (5%) 5 (25%) 7 (35%) 13 (22%)

Hearing aid 1 ( 5%) l ( 2%)

Seizure disorder 0

TOTAL NUMBER OF

REPORTED

PROBLEMS: 2 12 21 35      
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subject who made an error because of hearing 1033 and a subject whose

error resulted from impaired auditory retention or auditory processing

ability.

Participants' hearing adequacy was assessed within the context of

the on-going test situation. Subjects', performances on the Sentence

Repetition (SR) subtest of the N§§§A_battery were inspected for fre-

quency of error. Individuals whose error rate fell below the twenty-

fifth percentile on the normal adult profiles for this test (Spreen &

Benton, 1969b, page 8) were asked to undergo pure tone audiometric

screening to rule out the presence of hearing loss as a source of

error on the tests. In instances where formal auditory screening was

conducted individuals were retained as subjects if pure tone hearing

thresholds fell within 10 dB of the hearing thresholds established as

normal for a person of his or her age, according to the hearing thres-

hold/age profiles reported in Davis and Silverman (1970, page 111).

Following this procedure, only 6 subjects required pure tone

screening. Hearing thresholds were within normal limits for each

individual (Table 7).

Individuals who wore a hearing aid for a known hearing loss were

permitted to participate in this study. Again, performance on the

Sentence Repetition subtest of the NCCEA was used as a criterion for

inclusion in the test group. People were considered suitable candi-

dates if their performance (with hearing aid) on the SR ranked above

the twenty-fifth percentile for normal adults. Only one of the parti-

cipants in this study (E.S. in the high age group) required a hearing

aid.
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Test Materials

Subjects were given the Spreen-Benton version of the Token Test

(TT) (1969b), which is otherwise called "Identification by Sentence"

(subtest 11, NCCEA battery), and the "Sentence Repetition" (SR) subtest

taken from this same battery.

There were several reasons why the Spreen-Benton version of the

Token Test was considered better suited to this study than versions

discussed earlier in Chapter I. First, the Spreen-Benton TT was the

one version used in studies with English speaking subjects when norms

were derived. (The Revised Token Test by McNeil and Prescott, 1978,

was not commerically available when this study was initiated,

although it, too, was standardized with English speaking subjects.)

Second, the Spreen-Benton TT employs a weighted scoring system which

is more appropriate for error categorization than simple pass/fail

scoring (Spellacy & Spreen, 1969). Third, a percentile profile for the

performance of normal adults had already been published for this ver-

sion of the Token Test (i.e., for all NCCEA subtests), although there

is no breakdown available for data regarding age or error type. Finally,

it was considered an advantage to employ two subtests from the same

aphasia test battery. Given the use of the SR as a measure of auditory

retention in this study, it was felt that the NQQ§A_version of the TT

would allow a direct comparison between two subtests that were standar-

dized on the same reference population.

Token Test

Appendix 3 includes a list of the 39 commands which compose the

NCCEA TT. Administration and scoring was in accordance with guidelines



28

expressed in the NCCEA manual, except that administration of succeeding

items was not discontinued after three successive failures. It was

reasoned that the purpose of the study was to examine performance of

normal subjects on the Token Test rather than to pro-rate scores on the

basis of inferred performance in instances where subjects showed rela-

tively high error frequencies.

A modified answer sheet, adapted from the NCCEA, was used to

record errors (Appendix 3). Each subject's exact response was noted at

the time of administration. Errors were categorized with respect to

semantic word type. Categories included color, shape, size, verb,

preposition, and other. (Errors falling into the other category

include mistakes due to incorrect recognition of adverbs, conjunctions,

negation, conditionals, or the plural /s/ morpheme.)

Sentence Repetition
 

Appendix 4 identifies the 22 phrases and sentences which compose

this subtest of the NCCEA. Subjects were instructed to repeat each

sentence as accurately as possible, using the introduction to this

subtest which is described in the NQQEA manual.

Sentence stimuli for the SR subtest were recorded on a Memorex

MRX2 Oxide cassette tape, using a Superscope CD-302 cassette deck for

recording purposes. The speaker was a female who spoke Standard

English (General American). 0n the SR tape, the items were preceded by

an introductory paragraph and two sample items. This allowed the

participating subject to set the volume control at an adequate level

for accurate and comfortable listening.
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The introductory paragraph on the SR tape was the following:

Now you have heard the instructions for this test.

You are about to hear two trial sentences. Set the

volume control at a level that is comfortable for

accurate listening, and repeat each trial sentence

after you hear it. (Pause)

Please sit down. (Pause for response)

Cotton grows in warm countries. (Pause for response)

Ten seconds after the introductory paragraph and two sample items

were presented on the cassette tape, the SR items were recorded. Each

stimulus item was separated from subsequent items by approximately a

five second interval. Subjects were given unlimited time, however, in

which to respond. Self-corrections were permitted, but in no instance

was a stimulus item repeated.

A Sony TC-llOA portable cassette tape recorder with remote control

switch or a Craig 2603 portable cassette tape recorder with a remote

control switch was used to present the SR stimuli. Loudness levels

were set by the examiner at a comfortable listening level judged

sufficiently loud for accurate reception of test items. However, sub-

jects were encouraged to modify the volume setting during the intro-

ductory phase of the SR should they find it desirable. In most

instances no adjustment was necessary.

Items were presented in a free sound field, in a manner consis-

tent with the standards presented in the test manual. Testing was done

in a quiet room free of visual or auditory distraction.
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Method 2£_Presentation

To prevent the results from reflecting a bias because of order of

test presentation, one-half of the subjects within each age group were

given the TT followed by the SR test. The other half of each age group

received the SR first. A three minute interval between the TT and SR

minimized any effects of auditory fatigue.

Prior to initiation of the experimental tasks, all subjects were

interviewed to assure their conformity with selection criteria outlined

earlier in this chapter.



CHAPTER III

RESULTS AND DISCUSSION

Qpestion I: Relationship Between Agg_and Token Test Performance

Table 8 displays the list of Token Test (TT) raw scores achieved

by the 20 participants in each age group. For the young age group

(25 through 34 years), a mean score of 162 out of a possible score of

163 was obtained. Individual TT scores for this age group fell within

a 4 point range. The mean score for subjects in the middle age group

(50 through 59 years) was 161.2, with a range of 9 points between the

lowest and highest scores in that group. For the oldest age group

(75 through 84 years), a group mean of 158.6 was obtained on the Token

Test. For this group, there was a 21 point range between lowest and

highest scores. Figure 2 is a frequency distribution for TT scores for

each age group.

The data contained in Table 8 were subjected to a one-way analy-

sis of variance according to methods described by Williams (1968). As

a general formula, Williams defines F as the variance between groups

divided by the variance within groups. Employing mean squares (MS) as

a measure of variance, a value of 7.95 was computed for F. This was

found to be significant at the .01 level (Table 9).

A.Tukey-Snidecor test was then executed to determine where the

significance between age groups arose (Linton & Gallo, 1975). The

31



Table 8. Token Test scores.
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(Maximum correct score is 163.)

 

 

 

 

 

 

 

 

Young, Middle Old

Raw Score Raw Score Raw Score

Subject (correct) (correct) (correct)

1 163 161 156

2 162 160 156

3 162 161 158

4 163 163 157

5 163 163 158

6 162 160 160

7 161 162 163

8 162 163 159

9 163 162 160

10 162 162 143

11 163 163 162

12 163 162 159

13 163 163 162

14 163 161 158

15 161 163 159

16 161 163 161

17 163 156 161

18 160 161 163

19 161 160 158

20 163 155 159

TOTAL 3244 3224 3172

MEAN: 162.0 161.2 158.6

Table 9. Summary, one way analysis of variance.

Source SS d.f. MS F

Between 126.60 2 63.3 7.95*

Within 453.44 57 7.96

TOTAL: 580.04

 

*Significant at the .01 level
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Figure 2. Token Test Frequency Distribution For

Raw Scores
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significance level chosen to support the hypothesis was .05. This test

requires paired comparisons of three age groups. The difference between

groups is considered significant if the difference between the two mean

group scores undergoing comparison is equal to or greater than the

critical value calculated for a pre-set confidence level. Table 10 is

a summary of this procedure.

Table 10. Summary of Tukey-Snidecor Test of

 

 

Significance

Age Group I II III

Mean TT score 162 161.2 158.6

Group I --- 0.8 3.4**

II --- --- 2.6*

III --- --- ---

 

**Significant at .05 and .01 levels; critical value - 2.696

*Significant at .05 level; critical value - 2.142

As may be seen, significant comparisons at the .05 level exist

between the youngest and oldest age groups and between the middle and

oldest age groups. There is no significance to the differences between

the young and middle age groups. This confirms the fact that the sub-

jects in the oldest age group performed significantly lower on the Token

Test than younger individuals.
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Qgestion 11: Are Age-Related Differenceinp_Token Test Performance

Related £2_Diminished Auditqpy Retention?

  

Subjects were given the N§Q§A_version of the Token Test (Spreen &

Benton, 1969b) and the Sentence Repetition subtest (SR). The SR subtest

was considered a measure of the ability for a subject to retain or

recall auditory stimuli. Henceforth, it will be referred to as a measure

of auditory retention ability. Thus, to determine whether diminishing

auditory retention skills were associated with the age-related changes

in TT performance described in Question 1, Pearson r correlations were

calculated for each age group and for the total population (N = 60).

Table 11 lists the raw TT and SR scores for each subject; the products

of these scores were used in calculating r according to procedures

described by Ebel (1972).

For the young age group (25 through 34 years), r - .283. The

middle age group (ages 50 through 59 years) had a somewhat higher

correlation between TT performance and auditory retention as measured

by the SR. For the middle age group, r - .404. The oldest age group

(75 through 84 years) showed a correlation of .365 between TT perfor-

mance and SR performance. Thus, the oldest age group obtained the

median correlation rank.

While Spreen and Benton (1969b) offered a method of applying an

age correction factor to raw scores on the SR for people over 35 years

of age, use of the correction factor did not influence r values. Thus,

mention is made of the Pearson r for raw data, although these numbers

apply to age-corrected scores as well.
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Table 11. Raw Token Test and Sentence Repetition scores

used in calculating Pearson r. (Maximum Token

Test score is 163; maximum Sentence Repetition

score is 22.)

Young Middle Older

Subject TT SR TT SR TT SR

1 163 18 161 19 156 14

2 162 18 160 16 156 13

3 162 16 161 14 158 14

4 163 15 163 16 157 14

5 163 19 163 18 158 18

6 162 14 160 13 160 11

7 161 16 162 14 163 15

8 162 17 163 15 159 12

9 163 16 162 14 160 16

10 162 15 162 19 143 12

11 163 15 163 19 162 12

12 163 15 162 14 159 14

13 163 19 163 12 162 18

14 163 16 161 17 158 15

15 161 16 163 18 159 15

16 161 15 163 14 161 16

17 163 15 156 14 161 16

18 160 16 161 14 163 16

19 161 14 160 12 158 13

20 163 17 155 12 159 12

Total: 3244 322 3224 304 3172 286   
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When data for all 60 subjects were combined, the correlation be-

tween TT and SR raw scores was strengthened. Pearson r was .440 for the

total population. Table 12 summarizes these results.

Question III: Are Token Test Errors Related £p_Word Type?

Because adjectives, verbs, adverbs, prepositions, and other cate-

gories of "critical elements" in the Token Test occur with unequal

frequency (Table 3), it was difficult to compare directly the error

frequencies for difference word types. Moreover, word position within

each sentence, rather than word type, might in some fashion be related

to error frequency. Nevertheless, it was considered desirable to make

a general comparison of error types between the three age groups to

determine whether any discernable pattern might emerge.

Critical elements on the Token Test were divided into the follow-

ing categories: color, shape, size, verb, preposition, and other.

While other ways of categorizing these elements were considered, it was

desirable to employ word categories that were not too general category

in classifying TT errors, for example, all color and size errors (i.e.,

70 possible errors out of 163, or 42.92 of the elements on the TT)

would fall into a single class. On the other hand, a more specific

word class might have been designated which would have too small a

frequency of occurrence in the TT to permit reliable comparisons be-

tween groups. For example, adverbs might have been designated as a word

class for purposes of error analysis, but only two elements out of 163

are adverbs in this version of the Token Test.
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Table 12. Correlations between Token Test Raw Scores

and Sentence Repetition Raw Scores.

 

 

 

Age Group n correlation (r)

Young 20 .283

Middle 20 .404

Older 20 .365

Overall 60 .440*

 

*Significant at the .01 level.
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The category of "Other" was used to tally any TT error which did

not properly fall under the categories named above (color, shape, size,

verb, preposition). Errors in this category might include failure to

acknowledge plural /s/ morphemes, as in item 34 ("Touch the squares

slowly and the circles quickly"). Mistakes resulting from failure to

honor adverbs, conjunctions, negation, or conditional phrases were also

recorded in this category.

A "percentage of error" for each word class was calculated for

individual age groups as well as for the total subject population. This

was done by taking the number of errors committed within a given word

class and dividing this by the total number of errors committed in all

word categories by subjects in that age group. The resulting percen-

tages were compared against the other two age groups, and against the

composite group, N - 60 (Table 13).

Table 13 shows the error distribution for the young age group. A

total of 16 errors were made by the 20 subjects in this age group.

Prepositions accounted for 31.3% of the committed errors, whereas 25%

of the errors resulted from incorrect shape identification and 25% of

the errors resulted from faulty color identification. No errors

relating to size or verb were recorded. Of the total number of errors

committed 18.8% were classified as 'other.'

Table 13 also shows the error distribution for the middle age

group. This group made more errors (36) in more categories than the

young age group. For this group, the largest error category was

'other,‘ accounting for 44.4% of the mistakes. Shape errors were the

second most frequently occurring type of error, amounting to 19.4% of

the incorrect responses made by this age group on the TT. Incorrect
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color identification accounted for 16.7% of the errors. Only 11.1% of

the errors by the middle age group resulted from incorrect preposition

comprehension, as compared to the young age group where this was the

most frequently occurring error type. Finally, 8.3% of the TT errors

resulted from shape confusions with this age group.

The oldest age group made a total of 88 errors on the TT (Table

13). Of the errors produced by this group, 37.5% fell into the 'other'

category; error frequency for this category was much closer to that

incurred by the middle age group (16 errors, 44.4% of the total number

of errors committed by the middle age group) than to the frequency of

errors committed by the young age group (3 errors, 18.8% of the total

number of errors committed by the young age group). For both oldest

and middle age groups, the 'other' category was the highest ranking

source of error, although it was the lowest ranking source of error for

the young age group (Tables 14 and 15).

Of the TT errors by the oldest age group, 23.9% fell into the pre-

position category. Shape errors accounted for 18.2% of the errors

within this age group. Color confusions accounted for 15.9% of the

errors. Errors in the size category contributed to 3.4% of the total

errors committed. Verbs were the least frequently occurring category

of error, amounting to 1.1% of the errors produced by the 20 subjects

in the oldest age group.

A composite frequency distribution for all TT errors made by all

60 subjects was obtained by adding the group totals for each word

category (Table 13). Overall, 37.1% of the errors occurred in the

'other' category. The next most frequent error type was the preposition

category, with a 21.4% occurrence rate. Shape accounted for 19.3% of
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Table 14. Frequency of errors within Token Test word-

class categories. Arranged in order of

decreasing occurrence. (% - number of errors

in word category divided by total number of

errors committed by subjects in group.)

Young Middle Oldest Composite

Word Word Wbrd Word

Class % Class % Class % Class %

Prep. 31.3% Other 44.4% Other 37.5% Other 37.1%

Color 25.0% Shape 19.4% Prep. 23.9% Prep. 21.4%

Shape 25.0% Color 16.7% Shape 18.2% Shape 19.3%

Other 18.8% Prep. 11.1% Color 15.9% Color 17.1%

-- -- Size 8.3% Size 3.4% Size 4.3%

-- --- --- --- Verb 1.1% Verb 0.1%

Table 15. Ranking of word classes on Token Test re:

frequency of error.

‘IRink:

Category Composite Young Middle Oldest

Other 1 4 1 1

Prep. 2 1 4 2

Shape 3 2.5 2 3

Color 4 2.5 3 4

Size 5 - 5 5

verb 6 - - 6 
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the TT errors, closely followed by color which represented 17.1% of the

errors produced on the TT. Incorrect identification of size resulted

in 4.3% of the errors; 0.1% of the total number of errors resulted from

incorrect verb recognition.

In comparing error frequencies between age groups to the error

frequencies for the composite group (N - 60), it must be kept in mind

that the higher error rate of the oldest age group will greatly

influence the percentages reported in Table 13, as this group of 20

individuals produced 62.9% of the errors recorded for all 60 subjects

participating in this study.

DISCUSSION

The Token Test and égg Group Performance: Discreppppy3ip_Research

Outcomes

 

Administration of the Token Test to the three different age groups

yielded an outcome in contrast with reported findings by previous

researchers (Orgass 8 Poeck, 1966). In one of the first studies to

emerge following publication of the Token Test by DeRenzi and Vignolo

in 1962, Orgass and Poeck found that Token Test scores were age-indepen-

dent for adults, although there was a higher frequency of errors when

subjects ranged below 15.0 years of age. They wrote:

. . .Although it is somewhat surprising that age has

practically no influence on Token Test scores, this

finding is not entirely unlikely. It is in agree-

ment with the common experience that language per-

formance is relatively resistant against the general

intellectual deterioration of old age (page 240).
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This contention, that adult performance on the Token Test is

unbiased by age, has been accepted quite widely over the past fifteen

years (Spellacy & Spreen, 1969; Swisher & Sarno, 1969; Van Dongen &

Van Harskamp, 1972). Mbreover, Spreen and Benton (1969b) state in

their N§Q§A_Manual that Token Test scores do not require age correc-

tion computations, unlike auditory retention measures such as their

Sentence Repetition subtest. This implies that Token Test performance

is considered free of age effects by these investigators as well. What,

then, may account for the discrepancy between data reported by Orgass

and Poeck (1966) and the data found in the present study?

A partial explanation of the difference in findings may be obtained

by close examination of the population of subjects whose Token Test

scores were considered in the Orgass and Poeck study. They tested 141

German-speaking subjects, a group which included 66 normals, 49 patients

with known lesions of the peripheral nervous system but without aphasia,

and 26 diagnosed aphasic patients. Table 16 lists the number of normal

(non-brain damaged) subjects who were tested within each of their

reported age groups.

Table 16. Distribution of subjects within age groups, adapted

from Orgass and Poeck (1966).

 

 

Age All normals in Normal S3 with

range age category elementary education

5 - 14 years 15 Ss (disregarded)

15 - 29 years 15 88 7 $8

30 - 44 years 12 $3 12 Ss

45 - 50 years 12 83 7 88

6O 8 over 12 $3 5 Se

 

Total: 66 $8 31 $8
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While a total of 66 normal subjects were tested, only 31 of

these subjects' Token Test scores were utilized in calculating their

age/performance analysis of variance. Subjects below age 15 were not

included in their computations, and those subjects who had more than an

elementary education (i.e., more than 8 years of school) were also not

included in their calculations.

Inspecting the smaller test population that Orgass and Poeck

actually studied in arriving at their conclusion that Token Test per-

formance is independent of age, it becomes more evident that they were

working with a small number of subjects (five) beyond age 60. They did

not report a ceiling age for their 60-and-over age group; it is conceiv-

able that their oldest subjects were clustered around the 60 to 65 age

bracket and thus were more than a decade younger than the mean age of

the 20 oldest subjects participating in the present study. That is,

their failure to obtain significant differences between their oldest and

youngest age groups might be a function of the relatively 'youthful'

ages of the five subjects who were included in their senior age group.

The outcome of the Tukey-Snidecor test provides further evidence

to support the conclusion that the two studies mey differ in outcome as

a result of the differences in age groups selected in the two respective

studies. As described earlier in the Results section, F obtained

significance when the oldest age group was compared to either of the

younger two groups, although no significant differences were shown to

exist between the young and middle age groups in that comparison (Table

10). This means that the trend toward diminished Token Test performance

is not significant until some point beyond the age level bracketed by

the middle age group (50 to 59 years). The Tukey-Snidecor test shows
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that the significance arises during some interval beyond age 59 and

that by the time a mean age of 78-0 is reached, group performance on

the Token Test is already showing a significant decrement in test

scores.

For their research design to be sensitive to the changes in Token

Test performance that might arise with aging, Orgass and Poeck would

have needed to extend their age categories well beyond 60 and would

have needed to increase the number of subjects studied in the higher age

category.

There is some consistency between outcomes of the current study

and the one conducted by Orgass and Poeck if we are willing to adopt a

supposition. The supposition is that the oldest age group selected by

Orgass and Poeck probably had a mean age group, were the data available,

that is closer to the middle age group employed in the present study

(i.e., those in the 50 through 59 year age category). If this hypo-

thesis is accepted, then both studies would be found to conform in the

finding that there is no evidence of significant differences in TT

performance for adults of any age category below the approximate age of

60 years.

A second reason, also procedural, that might account for the

different conclusions regarding significance of age on Token Test per-

formance arises in considering the differences in educational back-

grounds between subjects participating in the Orgass and Poeck study and

in the present study. Orgass and Poeck utilized Token Test data from

only those subjects who had an elementary education (which they defined

as eight years of public school). However, the current study rejected

all subjects who had less than 10 years of school. Mean education
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levels of all three age groups were beyond 12.0 years (Table 5). It

is possible, then, that discrepant conclusions regarding Token Test

performance and aging effects reflect the smaller sample size of the

ORgass and Poeck study, the possible differences in age ranges

examined by the two studies, and the educational/cultural differences

between the two test populations.

The Token Test and Auditopy_Retention

Thus far, the present data indicate that Token Test scores show

significant but slight reduction with increased age of normal listeners.

It also indicates that this age influence is evident beyond the 50 -

59 year age interval, which is the age level beyond which statistical

significance between age groups was demonstrated. As we are discussing

normal, non-brain damaged adults, some effort must be made to advance

an explanation which accounts for this reduction in test performance

with age.

One possible explanation was projected and incorporated in the

design of the current study. Superficial observation of Token Test

items (Appendix 3) shows an elementary conclusion: items increase in

length as successive parts of the test are administered. Therefore,

an effort was made to obtain a correlation between Token Test performance

and performance on the Sentence Repetition subtest from the NCCEA.

The Sentence Repetition subtest was intended to be a measure of audi-

tory retention ability. It was reasoned that auditory retention,

thought to be a declining function with increasing age (Spreen & Benton,

1969b; lezak, 1976), might account in part for the significant

differences in Token Test performance between young and old subjects.
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As revealed in Table 12, correlations between TT and SR scores were

fairly low. When a test of significance for r was applied, the correla-

tion for the complete subject population (N - 60; r - .440) was found

to be significant at the .01 confidence level. While this would appear

to support the fact that auditory retention ability has some general

interaction with TT performance, findings for the individual test groups

at every age level failed to obtain significance for r at either the

.01 or .05 levels. It would seem, then, that any attempt to explain

why TT scores tend to decline with age must not rely too heavily on

superficial reasoning that auditory retention skills, which decline with

age, tend to render the last sections of the TT more difficult for

older subjects, in turn inducing a somewhat higher rate of error.

Correlates pf the Aging Process
 

Age-related changes in auditory retention ability are insufficient

to account for differences between young and old age performance on the

Token Test. A consideration of some of the medical or physiological

differences between the three age groups might help to generate a more

competent theory explaining the differences in TT performance which

arise with advancing age.

As a person grows older, his or her chances of experiencing diabetes,

heart disease, arteriosclerosis, hearing loss and numerous other condi-

tions progressively increase. While these problems may be insufficient

to interfere with normal day-to-day activity, they may perhaps induce

subtle alterations in an individual's ability to function at former

optimal levels. For example, arteriosclerosis and diabetes may result

in small vessel occlusion in the cerebral cortex, although neurologic

findings might be non-specific. Heart disease or history of acute
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myocardial infarction might create an hypoxic or anoxic condition

which, whether temporary or persisting, might result in a subtle but

generalized decrement in cortical function.

Lezak (1976) discusses verbal changes that arise with the aging

process and refutes the interpretation of previous research that reports

immediate memory span (i.e., auditory retention span) diminishes with

age. Her own interpretation might well serve to explain how small but

statistically significant changes in Token Test performance might

result in a population of individuals who begin to show cognitive,

rather than verbal, changes which arise with the aging process. She

writes:

Contrary to conventional belief, normal aging pro-

cesses do not affect the immediate memory span. . .

lowered Wechsler Digit Span subtest scores at older

age levels result mainly in a greatly shortened

span of recall for Digits Backwards, reflecting

impaired concentration and mental tracking (page

170).

It seems possible that impaired concentration and mental tracking

might account for a somewhat higher error rate among the older subjects

who took the Token Test. This is a particularly tantalizing explana-

tion when the redundance of vocabulary and the lack of intrinsic interest

value in successive Token Test items is considered.

While all subjects comprising the oldest age group would not dis-

play difficulty with concentration and mental tracking, it seems

reasonable to suspect that these skills might suffer some reduction for

individuals with a history of heart disease, acute myocardial infarction,

arteriosclerosis, diabetes, or any other condition which reduced cere-

brovascular circulation to some extent. As a higher number of people
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in the oldest age group are at risk for such problems (Table 7),

affected individuals might be expected to generate more errors on a

measure like the Token Test when their performance is compared to a

group of people who are somewhat freer of such physical conditions.

Thus, we might account for the difference in age group performance on

the Token Test in this fashion.

Auditory Function and figs-Related Changes pp_the Token Test
  

Changes in hearing acuity and discrimination may be one of the

major factors which gradually impose limits upon auditory receptive

skills of older adults. Hallowell Davis writes that presbycusis is a

result of middle ear conductive impairment, as well as the more

generally acknowledged sensory-neural changes occurring in the inner

ear (Davis & Silverman, 1970). He writes:

. . .the older a person becomes, the more exposure

to noise, with its effects on hearing, does he

accumulate. It now seems, however, that even with-

out severe noise exposure or recurrent otitis media

elderly people, particularly those beyond 80 years

of age, do develop a middle-ear conductive hearing

loss. The impairment is greater for high than for

low frequencies. Also it is greater for air con-

duction than for bone conduction. The presence of

an "air-bone gap" in the audiogram clearly establishes

this part of the hearing impairment to be due to

changes in the middle ear.

The nature of the changes in the middle ear

with age have not been clearly established, but it is

well known that in elderly people connective tissue

loses much of its elasticity. Their skin becomes

flabby and wrinkled. If such changes occur in the

ligaments of the joints between the ossicles so that

the bones are not held snugly together, or if the

drum membrane loses its stiffness and becomes flabby,

there should be just such conductive impairments

(page 110).
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Davis also writes that a conductive cochlear hearing loss might

". . .loss of elasticity and increase of internalresult with aging, as

friction in the basilar membrane, that is, a more 'leathery' character,

would give the characteristic pattern of gradual high-tone loss. Other

tissues show just such changes as part of the aging process" (Davis &

Silverman, 1970, page 112).

These sources of hearing loss in the elderly are in addition to

those more commonly considered problems of cumulative noise exposure,

degeneration of sensory cells in the Organ of Corti, and loss of

neurons in the central nervous system (Davis & Silverman, 1970).

How might a reduction in auditory acuity or discrimination result

in the increase in error frequency noted among the oldest age group?

The subjects, after all, reflected a group of normal, non-diseased

adults functioning quite well with reference to daily activities and

communicative interactions.

To begin, with, reduced auditory acuity and auditory discrimi-

nation might interfere with accurate detection and recognition of

connectives found in the final sectionxof the Token Test. Stimuli in

this section show the greatest syntactic variability, although the

vocabulary critical for accurate comprehension does not possess

prominence in the individual TT item's structure. Prepositions, con-

ditionals, conjunctions, adverbs-—these word classes, not found in pre-

ceding sections of the Token Test are all embedded in the context of

verbal commands where they occur as unstressed words, usually a single

‘morpheme in length.
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Consider these three items taken from the sixth part of the Token

Test:

(1) Touch the blue circle with the red square.

(ii) Touch the blue circle and the red square.

(iii) Pick up the blue circle or the red square.

These three items are administered in consecutive order. Unless

the examiner takes special care to emphasize (through increased tem-

poral duration, vocal intensity, and interpretive phrasing) the

differences between (i) and (ii), subjects might readily interpret (ii)

as a repetition of the preceding item and therefore fail to vary their

response to that task. Example (iii) might be modified by the acknow-

ledged change in the verb (and note that it is appropriate to stress

the verb in the administration of this item), yet the conjunction 'or'

might go overlooked as a contrast to (i) and (ii).

In observing the subjects of all age groups while administering

the TT, this process seemed to recur a number of times.

The analysis of error type on the Token Test (Tables 13 and 14)

reveals that errors in the Preposition and Other categories account for

more than 50% of the errors made by each age group. However, as shown

in Table 15, the oldest age group is the one group which ranks these

two word categories as the two highest contributing sources of error.

It may be significant that the sixth part of the Token Test follows

five sections of relatively unvarying syntactic organization. According

to Sanders (1977), as expectancy is developed for stimulus recognition,
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the amount of attention necessary to process auditory information pro—

perly may decline. Sanders states:

. . .The evidence suggests that by virtue of the

structure which the listener imposes upon the

incoming acoustic signal, he need perform only a

cursory examination of that signal. We perceive

according:po the probabilities we have used to

3ggperate expectancies. These probabilities are

computed on the basis of sampling the acoustic

information, yet that very sampling is itself

influenced by expectancies derived from earlier

structure and past experience (pages 156 - 157;

emphasized statement is Sanders').

 

 

 

Thus, subjects making the transition to Part F on the Token Test

might not be attentive to some of the syntactic changes in initial items

because of expectations developed during their experience with former

sections of the test. In addition, mild deficits in auditory acuity or

discrimination might interfere with their ability to alert themselves

quickly (and therefore presumably increase their level of attention) to

the more difficult syntactic demands of this final section.

Authors are inclined to minimize phonologic difficulty for Token

Test iteme (DeRenzi and Vignolo, 1962; DeRenzi & Faglioni, 1979).

However, the assumption of phonologic ease may hold only for those

listeners whose hearing skills remain unaffected by age and environment.

Token Test Performance, Hearingz and Information Theory
 

Earlier in this discussion an effort was made to attribute age-

related reductions in Token Test performance to changes in auditory

retention ability. This association had to be tempered, however, as

the correlations between Token Test scores and Sentence Repetition

scores by each age group were found to be non-significant. Taken as
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a composite group, however, the .440 correlation between TT and SR

performance was found to be significant at the .01 confidence level.

Consequently, there appears to be some legitimate leeway to recon-

sider the question of auditory retention ability and its relationship

to Token Test Performance.

Acoustic information is by nature a transitory, non—persisting

stimulus. A.method of storing this information (i.e., short term

memory) is necessary to permit processing of the acoustic pattern in

order to derive meaningful comprehension of the stimulus. Short

term memory, however, has a finite capacity for information it can

store (Sanders, 1977). While auditory memory is limited in terms of

its information capacity, the amount of acoustic material which con-

stitutes a unit of information may vary greatly; it is this fact which

may offer a perspective for relating age-correlated changes in TT

performance with changes in auditory retention ability.

Information is that aspect of a stimulus which allows us to

increase the probability of a correct prediction through limitations

of perceptual/cognitive choice (Sanders, 1977). Thus, for highly

redundant material, a unit of information (or 'chunk') might conform

to a phrase rather than to a morpheme. In minimally redundant con-

texts, an information chunk might conform to a morpheme or even a

phoneme. The point is that for normal individuals short term memory

capacity has a fixed limit which is measured in terms of information

chunks; but the amount of material contained in each chunk will depend

upon the nature of the material being presented, the context in which

it is presented, and the listener's ability to develop expectancies for

forthcoming information based upon his previous experience as a listener.
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All subjects participating in this study were normal, healthv

adults. Thus, no argument is being advanced that their short term

memory systems (i.e., their auditory retention abilities) were

deficient in the amount of information retained or processed. However,

the possibility exists that for the oldest age group the size of each

information chunk may be more restricted as a result of auditory acuity

or discrimination changes. If changes in hearing require more careful

attention to smaller, unstressed words in the final section of the

Token Test, phonologic considerations may shrink the size of each infor-

mation chunk which is presented for processing. With reduced phono-

logic certainty, temporal dimensions of phrasing or visual/articulatory

cues (as for lip reading) may become more significant than previously.

The Token Test is generally regarded as a test of minimal redun-

dance (DeRenzi & Vignolo, 1962; Boller & Vignolo, 1966; Waller &

Darley, 1978; DeRenzi and Faglioni, 1979). This is true if test items

are considered in a context that compares commands in the TT to verbal

discourse in a more familiar, real life situation. It is also true

if redundancy is assessed as a feature which may be present or absent

within single stimulus items (i.e., either a given Token Test command

is or is not redundant). However, the Token Test consists of a series

of 39 sentence-length commands which are given consecutively, rather

than on discontinuous occasions. The Token Test is highly redundant

if redundance is judged from an overall perspective or from a subtest-

to-subtest perspective. A subject who recognizes the internal syntactic

consistency for Parts A.and B will develop an expectancy that governs

listening strategy for Part C.
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The problem is that Part F violates many of the expectancies

developed during the initial subtests of the Token Test. The struc-

tural consistency is no longer as apparent, although the listener is

not initially alerted to anticipate a change. The number of stimulus

items the listener must respond to within the subtest has increased.

The essential vocabulary necessary for accurate execution of the test

items increases quite notably, as this is the only subtest where verb

recognition is incumbent upon the listener, as well as recognition of

prepositions, adverbs, plural markers, conjunctions, conditionals, and

negatives.

If, in addition, the listener has the added burden of deficient

auditory discrimination (which might aid in accurate recognition of

unstressed, non-emphasized critical elements) or deficient auditory

acuity, he may continue to chunk information according to strategies

previously developed in earlier TT portions but do so while erroneously

identifying component morphemes of each chunk. After all, the

listener has no previously developed expectation, no reason to antici-

pate the nature and content of the correct stimulus. On the other hand,

the listener might adopt a new strategy for chunking information, where

each chunk is comprised of a smaller amount of acoustic material. In

this instance, however, additional time might be important to permit

accurate processing of the smaller information chunks without loss of

continuity with portions of the acoustic message still undergoing verbal

presentation.

Thus, it seems a credible conclusion that age-related Token Test

scores might be accounted for, at least in part, by changes in auditory

retention. These changes, however, are considered to reflect variations



58

in the amount of material contained in each information chunk (the

size of the chunk, so to speak), rather than any loss of information

retention capacity. It is therefore hypothesized that there is a

decrement in the amount of acoustic material contained in each chunk

of information. This is concluded to reflect adjustment to an

impairment in the peripheral sensory system responsible for relaying

acoustic information to the cortical areas where chunking and pro-

cessing occurs. No compromise of cortical function is therefore

inferred on the basis of the above argument.



CHAPTER IV

CONCLUSIONS AND IMPLICATIONS FOR FUTURE RESEARCH

Summapy

In this study, the Spreen & Benton version of the Token Test

(1969b) was administered to 20 normal, non-brain damaged adults in each

of three age categories: 25 through 34 years, 50 through 59 years,

and 75 through 84 years. Raw data revealed that the oldest subjects

tended to obtain lower scores than the younger two age groups; a simple

one-way analysis of variance revealed a significant relationship (at

the .01 confidence level) between age and Token Test performance. Sub-

sequently, a Tukey—Snidecor test demonstrated that the performance of

the oldest age group was significantly different from the youngest age

group and from the middle age group. Differences between the two

younger age groups were non-significant.

In addition to the Token Test, the Sentence Repetition subtest from

Spreen and Benton's Neurosensory Center Comprehensive Examination 2;
 

aphasia (1969b) was administered to the 60 subjects participating in

this project. The SR subtest was judged to be a measure of auditory

retention ability. A.Pearson r correlation was calculated to determine

the relationship between performance on the Token Test and performance

on the Sentence Repetition subtest of the NCCEA; Correlations were non-

significant for the three individual age groups, although the .44

59
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correlation for the entire test population (N - 60) proved to be

significant at the .01 confidence level. This was interpreted as an

indication that auditory retention is not as critical a factor in TT

performance for normal, non-brain damaged adults as might have been

anticipated.

An analysis based on error type was attempted for the Token Test.

This analysis consisted of tallying the errors made by subjects in

each age group and sorting errors into categories descriptive of

different word classes (color, shape, size, verb, preposition, other).

The middle and oldest age groups incurred more than 60% of their

respective TT errors through faulty recognition of key words falling in

the preposition and 'other' categories. Fifty-five (55%) percent of the

TT errors made by subjects in the youngest age group likewise were

distributed solely within these two error classes. However, when error

frequencies for each word class were ranked within age groups, errors

in the 'other' word category ranked fourth as a source of Token Test

error for the young age group and ranked first as the leading source of

error for the remaining two age groups (Table 15). Errors in the pre-

position category ranked first as a contributing source of error for

the youngest age group, ranked fourth as a source of error for the middle

age group, and ranked as the second most frequent type of TT error

within the oldest age group.

Previous research was reported to have shown TT scores were not

influenced by age. In an effort to account for the discrepancy between

findings of this present study and a previous one by Orgass and Poeck

(1966), mention was made of their small sample size, the extremely limited

number of subjects in the oldest age category, and their failure to
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specify exact ages of the five subjects whose scores were reported in

their "60 & over" age group. It was suggested that outcomes of the

two studies might differ more in interpretation than in substance, as

the data reported by Orgass and Poeck for their oldest age group were

in conformance with data obtained in the current study for subjects in

the middle age group. Given Orgass and Poeck's failure to report mean

ages and age ranges for their oldest age group, it was hypothesized

that their "60 & over" age group might have possessed a mean age closer

to the middle age group in the present study than to the older subjects

reported on in the preceding chapter.

Several possible explanations were offered for the age-related

differences in Token Test performance elicited from the three age groups.

Age-related diminution of auditory retention skills proved to have a

non-significant role in Token Test performance as judged by Pearson r

coefficients calculated for each age group on the basis of TT and SR

raw scores. It was therefore not possible to account for declining

Token Test scores in the oldest age group primarily on the basis of

declining auditory retention capacity.

It was argued that with aging comes a greater incidence of hearing

loss, diabetes, heart disease, arteriosclerosis and other conditions

which might result in a subtle but generalized decrement in cortical

function (Weg, 1975; Lezak, 1976). This might account in part for the

differences in TT performance between the youngest two age groups and

the oldest age group. Minimal changes in mental tracking and concen-

tration skills might account for the noted differences in obtained TT

scores 0
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Changes in auditory acuity and discrimination were discussed as

another contributing factor towards the higher TT error rate for the

oldest age group.

Finally, information theory was employed as a theoretical frame-

work to explain more specifically how changing hearing acuity and

auditory discrimination skills might account for the lower Token Test

scores produced by the oldest age group.

Conclusions

As an outcome of the obtained data, it is possible to conclude

there is a significant difference in the performance of elderly, non-

brain damaged adults when their Token Test scores are compared to

scores achieved by younger individuals. There seems to be a logical

connection between Token Test performance of older individuals and

their individual audiologic status, but to substantiate this statis-

tically would require more rigorous audiologic screening of all

potential subjects.

While individual Token Test scores for older subjects show more

range, greater variance, and a lower group mean, it is important to

recognize that these scores are purely descriptive. That is, the scores

describe what may typically be expected from a normal reference group

of healthy older adults. Thus, lower Token Test scores in the elderly

population do not imply that these individuals are experiencing

functional impairment of their receptive language capabilities. In fact,

the oldest group's mean for raw Token Test scores was less than 4

points below the group mean obtained by the youngest age group (Table

8).
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The Token Test continues to be a useful diagnostic tool for

assessing high level impairment in auditory comprehension ability,

despite present findings that scores are negatively influenced by age.

Current findings simply indicate more caution should be adopted in

interpreting possible reasons for depressed Token Test scores for

various individuals, particularly those at more advanced age levels.

Studies of Token Test performance might help us to learn more

about the language problems experienced by pathological populations.

Research in the past has examined Token Test performance with normal

adults, with brain-damaged adults, with children. Present data suggest

that imperfect test scores may not be mere reflections of singular

disorders falling into simple diagnostic categories.

For example, aphasia researchers and aphasia therapists tend to

attribute errors on receptive language tasks to cortical language

processing deficits. However, if documented changes in peripheral

auditory skills could be shown to contribute to greater error rate on

the Token Test for normal adults, researchers and clinicians would

probably need to conclude that audiologic status as well as aphasic

(cortical) language disturbances are responsible for inaccuracies in

receptive comprehension demonstrated by patients. If research outcomes

begin to document this conclusion, it might lead to more careful

audiologic assessment of language-impaired individuals. In turn, this

might lead to better identification of intervention strategies to

optimize auditory reception.

One final conclusion emerges in the form of a question. If older

adults tend to obtain somewhat lower Token Test scores than younger

adults, does this possibly indicate these older adults are somewhat more
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at risk for accurate understanding of verbal legal agreements, verbal

warranties, time-compressed radio or television ads, high pressure

sales approaches, or rapid and technical explanations of written con-

tracts? Additional research can provide insight into the answers to

this question. As we continue to learn more about "normal" language

function in all of its variations, we may also begin to acquire more

insight regarding the implications these "variations of normal" have for

individuals at different life stages in our society.

Implications for Future Research

The present study raises a number of questions that additional

research might address. More careful investigation into the role of

grammar, syntax, and suprasegmental aspects of the Token Test might prove

beneficial. Such a study might consider the question of informational

redundancy on an individual item, subtest, and full-test basis.

Future attention might be directed to the roles of expectancy and

syntactic consistency in Token Test performance. For example, all 20

tokens might be placed on continuous display, and sentence stimuli from

the Token Test might be administered in random order to minimize any

expectation of a progressive pattern in successive subtests. An

alternative might be to administer the last, least consistent section

of the Token Test at the very beginning and then to administer the first

five subtests in correct sequence after that.

Future research should attempt to screen subjects more carefully

for auditory acuity. If subjects falling into the oldest age category

in the present study were divided into two groups on the basis of
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auditory acuity, it might be possible to determine whether there is a

significant correlation between hearing status and TT error rate.

Additional attention should also be directed toward the relation-

ship between positive past medical histories of cardiovascular disease,

diabetes, arthritis, chronic hypertension, and auditory reception

abilities. Careful testing might indicate that the presence of some of

these conditions, rather than advanced age per se, is a contributing

factor toward somewhat lower Token Test scores.

Finally, research and carefully deliberated thought should be

directed towards identification of situations older adults might be

expected to encounter from day to day, where subtle changes in receptive

language status might put them at a disadvantage. If we begin to recog-

nize specific circumstances in our society where competent and

functional adults are at somewhat higher risk of misunderstanding obli-

gations, rights, instructions, or explanations due to the manner of

verbal delivery, we can then collectively move towards ameliorating these

occurrences .



APPENDIX
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Appendix 1. Stimulus items for Part V of the DeRenzi & Vignolo

\
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Token Test (1962).
 

Put the red circle on the green rectangle.

Put the white rectangle behind the yellow circle.

Touch the blue circle with the red rectangle.

Touch--with the blue circle--the red rectangle.

Touch the blue circle and the red rectangle.

Pick up the blue circle or the red rectangle.

Put the green rectangle away from the yellow rectangle.

Put the white circle before the blue rectangle.

If there is a black circle, pick up the red rectangle.

(N.B. There is no black circle.)

Pick up the rectangles, except the yellow one.

When I touch the green circle, you take the white

rectangle.

(N.B. Wait a few seconds before touching the green circle.)

Put the green rectangle beside the red circle.

Touch the rectangles, slowly, and the circles, quickly.

Put the red circle between the yellow rectangle and the

green rectangle.

Except for the green one, touch the circles.

Pick up the red circle--no!-the white rectangle.

Instead of the white rectangle, take the yellow circle.

Together with the yellow circle, take the blue circle.

After picking up the green rectangle, touch the white circle.

Put the blue circle under the white rectangle.

Before touching the yellow circle, pick up the red rectangle.

(A. DeRenzi and L. Vignolo, "The Token Test: A Sensitive Test

to Detect Receptive Disturbances in Aphasia," Cortex, 1962.

Reprinted in Aphasia: Selected Readipgg, 1971. Martha Taylor

Sarno, editor, 324-325).
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Appendix 2. Questionnaire employed in interviewing potential

subjects.



68

 

 

 

 

 

 

Name: Date of Birth:

Education: Occupation:

Sex: Date of Examination:

Histopy:

1. Is English your primary language? YES NO

2. Is English the first language you learned to

speak? YES NO

3. Are you free of recent acute illness? YES NO

4. Have you ever had a stroke? YES NO

5. Have you ever been treated for head injury or

for a brain tumor? YES NO

6. Are you in good emotional health? YES NO

7. Have you ever been treated for any disease of

the nervous system? YES NO

8. Are you diabetic? YES NO

9. Do you have a history of hypertension (high

blood pressure)? YES NO

10. Are you free of kidney or renal disease? YES NO

11. Are you free of color blindness? YES NO

12. Are you free of any visual field problem, such

as "tunnel vision?" YES NO

13. Do you wear glasses or contact lenses for

reading? YES NO

14. Do you have a hearing loss? YES NO

15. Do you wear a hearing aid? YES NO

16. Do you have any form of seizure disorder

(epilepsy)? YES NO

Test Situation:

1. Subject wears: Glasses
 

Contact lenses
 

Hearing aid
 

3. Required formal hearing screening: YES

NO

(results of hearing screening on reverse of this page.)
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Appendix 3. Identification by Sentence (Token Test), Neurosen-

sory Center Comprehensive Examination for Aphasia

battery (Spreen & Benton, 1969a). Answer sheet

specimen.



Subject No.:

Token Test (TT)
 

7O

Mbde. Date:

 

 

 

 

 

 

 

 

 

 

  

   
 

 

 

 

 

 

 

 

 
 

  
 

 

 

 

 

 

 

 

 

 
 

A. Present all tokens. May repeat instructions once. **

1. Show me a m.

2. Show me a 3333;;.

3. Show me a'52II3; one.

4. Show me a :33 one.

5. Show me a blue one.

6. Show me a green one.

7. Show me a white one.

Total A(7)

B. Present only large tokens. May repeat instructions once. **

8. Show me the yellow square.

9. Show me the blue circle.

10. Show me the green circle.

11. Show me the white square.

Total B(8)

C. Present all tokens. No repetition. **

12. Show me the small white circle.

13. Show me the large yellow square.

14. Show me the large green square.

15. Show me the small blue square.

 

Total C(12)  
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Subject No.: Mode. Date:

Token Test (TT)

 

 

  

 

  

 

  

 

  

  
 

 

 

  

 

  

 

  

 

  

  
 

 

  

 

  

 

  

 

 
 

 

 
 

 

 
 

 

 
 

 

  

 

  

D. Present large tokens only. No repetition. **

16. Take the red circle and the green square.

17. Take the yellow square and the blue square.

18. Take the white square and the green circle.

19. Take the white circle and the red circle.

Total D(16)

E. Present all tokens. No repetition. **

20. Take the large white circle and the small green square.

21. Take the small blue circle and the large yellow square.

22. Take the large green square and the large red square.

23. Take the large white square and the small green circle.

Total E(24)

FE Present large tokens only. *fio repetition. **

24. ‘PEE the red circle 35 the green square.

25. 'PE? the white square behind the yellow circle.

26. ‘T3535 the blue circle with the red square.

27. 'T3535 the blue circle and the red square.

28. 'PIEE 55 the blue circle OR the red square.

29. ‘HEVE the green square away from the yellow square.

30. 'PEE the white circle in TEEEE of the que square.

31. 'If there is a BIKER circle, pick 55 the réd square.

32. 'PIEEHEE all squares except the yellow one.  
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Subject No.: Mode. Date:

Token Test (TT)

 

  

 

 
 

 

  

 

 

  

 

  

 

  

     

33. 'PEE the green square beside the red circle. **

34. ‘TEEEH the squares slowly and the circles quickly.

35. 1P5? the red circle between the yellow square and the

green square.

36. ITBEEH all circles, except the green 352.

37. 'FIEE 65 the red circle--no--the white square.

38. ‘TEEEEEE'EE the white square, pick 65 the yellow circle.

39. Together with the yellow circle, pick 63 the blue circle.

 

Total F(96)

Total A-F (163)

Percentile
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Appendix 4. Sentence Repetition (SR), Neurosensopy Center

Comprehensive Examination for Aphasia battery

(Spreen & Benton, 1969a). Specimen answer

sheet.
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a
r
b
e
f
o
r
e

h
i
m
.

 

1
6
.

T
h
e
r
e

i
s

a
n
e
w
m
e
t
h
o
d

i
n
m
a
k
i
n
g

s
t
e
e
l
w
h
i
c
h

i
s

f
a
r

b
e
t
t
e
r

t
h
a
n

t
h
a
t

u
s
e
d

b
e
f
o
r
e
.

 

1
7
.

T
h
i
s

n
a
t
i
o
n

h
a
s

a
g
o
o
d

g
o
v
e
r
n
m
e
n
t
w
h
i
c
h

g
i
v
e
s

u
s

f
r
e
e
d
o
m
s

n
o
t

k
n
o
w
n

i
n

t
i
m
e
s

p
a
s
t
.

 

1
8
.

T
h
e

f
r
i
e
n
d
l
y
m
a
n

t
o
l
d

u
s

t
h
e

d
i
r
e
c
t
i
o
n
s

t
o

t
h
e
m
o
d
e
r
n

b
u
i
l
d
i
n
g
w
h
e
r
e

w
e

c
o
u
l
d

f
i
n
d

t
h
e

c
l
u
b
.

 

1
9
.

T
h
e

k
i
n
g

k
n
e
w
h
o
w

t
o

r
u
l
e

h
i
s

c
o
u
n
t
r
y

s
o

t
h
a
t

h
i
s

p
e
o
p
l
e
w
o
u
l
d

s
h
o
w

r
e
s
p
e
c
t

f
o
r
h
i
s

g
o
v
e
r
n
m
e
n
t
.

 

2
0
.

Y
e
s
t
e
r
d
a
y

h
e

s
a
i
d

h
e
w
o
u
l
d

b
e

n
e
a
r

t
h
e
v
i
l
l
a
g
e

s
t
a
t
i
o
n

b
e
f
o
r
e

i
t
w
a
s

t
i
m
e

f
o
r

t
h
e

t
r
a
i
n

t
o

c
o
m
e
.

 

2
1
.

H
i
s

i
n
t
e
r
e
s
t

i
n

t
h
e

p
r
o
b
l
e
m

i
n
c
r
e
a
s
e
d

e
a
c
h

t
i
m
e

t
h
a
t

h
e

l
o
o
k
e
d

a
t

t
h
e

r
e
p
o
r
t
w
h
i
c
h

l
a
y

o
n

t
h
e

t
a
b
l
e
.

  2
2
.

R
i
d
i
n
g

h
i
s

b
l
a
c
k

h
o
r
s
e
,

t
h
e

g
e
n
e
r
a
l

c
a
m
e

t
o

t
h
e

s
c
e
n
e

o
f

t
h
e
b
a
t
t
l
e

a
n
d

b
e
g
a
n

s
h
o
u
t
i
n
g

a
t

h
i
s

b
r
a
v
e

m
e
n
.
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