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The Aronson Cognitive Residual Evaluation Scale (ACRES)

is a new, relatively short neuropsychological test which

attempts to measure residual cognitive skills. This study

evaluated the ACRES test-retest reliability over a one to

twelve month interval. The Trail Making Test (TMT) was

included as a validation measure. Subjects were 58 males

and females, aged 68 to 94, living in a retirement center or

in the community. The ACRES exhibited moderate to strong

reliability correlations and the TMT demonstrated low to

moderate correlations with the ACRES. There was no time

interval effect. Age had a negative effect on four of five

ACRES subtests and gender was significant for one ACRES

subtest and the TMT Part B. Percent of subjects classified

as brain impaired using traditional cutoffs was higher than

when age-corrected norms were used. Clinical utility of the

ACRES and the TMT is discussed regarding need for

age-corrected norms.
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THE ARONSON COGNITIVE RESIDUAL EVALUATION SCALE

(ACRES): AN EVALUATION OF RELIABILITY

WITH THE ELDERLY

The past 20 years has seen the over 65 age bracket

increase in number twice as quickly as the under 65

population. It is expected that by 2050, one in five

Americans will have reached age 65 or older (Albert, 1984;

Schick, 1986). Furthermore, it is predicted that by the

year 2000, half of the elderly population will be age 75 or

older (Schick, 1986). Of this increasing elderly

population, there are approximately 2.8 million who are

dependent upon others to help them perform everyday

activities (Fillenbaum, 1985). The type of assistance

required by these individuals relies upon the nature of

their impairment (Science Information Resource Center,

1988). Assistance may range from appropriation of services

to placement in nursing homes. Consequently, older persons

are frequently referred for evaluation to ascertain whether

or not they are capable of living independently. The

evaluation is not only a matter of identifying levels of

self-care skill. Cognitive skills must also be considered

since everyday activities that people perform are composed

of multiple cognitive, perceptual, and physical abilities

(McCue, Rogers, & Goldstein, 1985). It has been

demonstrated that as cognitive ability declines, so does
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independent functioning (Hayslip & Panek, 1983). An

inverse relationship has also been demonstrated (Heaton &

Pendleton, 1981). Thus, there is a need for

neuropsychological measures to assess cognitive abilities

which are essential for everyday functioning (Kraus &

Schaie, cited in Gallagher, Thompson, & Levy, 1980; McCue,

Rogers, & Goldstein, 1985) and which would predict

functional capacity (McCue, Rogers, & Goldstein, 1985).

This idea has been supported in a recent review of geriatric

functional assessment with emphasis on the development of a

valid, reliable measure (Katz & Stroud, 1989).

One approach to geriatric assessment is

multidimensional. This approach suggests that evaluation

include medical, functional, psychological, and sociological

factors. There is evidence indicative of incomplete as well

as inaccurate diagnosis in traditional medical settings

which do not utilize a multidimensional geriatric approach.

There is also evidence that diagnostic accuracy may be

improved by considering functional, psychological, and

sociological deficits (Rubenstein, 1983). However,

multidimensional assessment is time consuming and expensive

(Fillenbaum, 1985) because it requires a multidisciplinary

team of examiners including medical personnel. A relatively

inexpensive, brief instrument which could identify

individuals cognitively capable of living independently and

those who are not might narrow this evaluation gap.
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Accurate Geriatric Assessment

Conventional geriatric assessment of cognitive ability

utilizing standardized intelligence tests such as the

Wechsler Adult Intelligence Scale-Revised (WAIS-R) often

eliminates valid results (Lawton, 1971) by means of under or

overestimation of cognitive ability. Accurate assessment

requires consideration of variables which may interfere with

the testing process. As examples, the elderly typically

possess decreased sensory functioning, lack of familiarity

with testing situations, and debilitating physical

conditions (Gallagher, Thompson, & Levy, 1980; LaRue, 1984)

which may result in an underestimation of cognitive ability.

Anxiety, stemming from an underlying fear of cognitive loss,

can also interfere with test performance (Eisdorfer, cited

in Albert, 1981). Some individuals may even display

"response inhibition", in which no response is offered

unless confidence is high of responding correctly (Crook,

1979). A final confounding variable is the ease with which

the elderly become fatigued (Granick, 1983).

In order to obtain a more accurate representation of

elderly cognitive ability, an obvious start might be to

minimize the effects of the aforementioned difficulties. A

neuropsychological test designed to minimize those effects

should consist of the following characteristics: First, the

test should be sensitive to normal age-related losses such

as slower reponse times. Second, measurement should be
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subject-paced to avoid contamination of cognitive ability

with psychomotor variables (Flicker, Ferris, Crook, &

Bartus, 1987). It has been demonstrated that when given

extra time, the elderly give more responses with better

accuracy (Eisdorfer, cited in Albert, 1981). Third, stimuli

should be modified to accomodate decreased sensory abilities

such as vision (Crook, 1979). Fourth, geriatric assessment

instruments should be designed to be relevant to the

everyday lives of the subjects to increase motivation,

compliance, and meaningfulness (Flicker, Ferris, Crook, &

Bartus, 1987). Of additional importance is the structure of

the test material. Test material should be structured in

such a manner as to minimize successive failures (Crook,

1979). This would serve to decrease frustration and

anxiety. To diminish fatigue, testing should be relatively

brief or designed so that it could be completed in two

sessions (Granick, 1983).

Recommended areas of geriatric cognitive assessment

include attention, memory, and visuospatial skills.

Assessment of attention is important because the performance

of most other tasks hinges on the preservation of ability to

attend. For this reason, attention should be evaluated

early in the assessment. A subject who is unable to

maintain attention for 1 to 3 minutes is likely to be

untestable in regard to other cognitive functions (Albert &

Moss, 1988).
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Evaluation of memory is crucial since part of the

natural aging process has been found to be a change in

memory capacity. Memory dysfunction also occurs in

cognitive disorders common to the elderly. Thus, memory

evaluation can often aid in distinguishing normal test

performance from pathological test performance (Albert &

Moss, 1988).

Finally, assessment of visuospatial skills in the

elderly is complicated by the prevalence of diminished

visual abilities. To accomodate those with moderate

deficits, stimuli used to measure these abilities are often

modified by enlargement. However, this is difficult for

tests utilizing blocks or sticks. Consequently, figure

copying has been the suggested method of assessing visual

and constructional ability. For perceptual capacity, figure

matching tasks are advised. An advantage of these tasks is

that they can be given to persons with severe cognitive

deficits (Albert & Moss, 1988).

Difficulties With Existing Tests

Many researchers cite lack of normative data for the

elderly as a major difficulty with existing assessment

instruments (Albert & Moss, 1988; Fabry, Haley, & Cahill,

1982; Kane & Kane, 1981; LaRue, 1984; Ownby, 1985; Price,

Fein, & Feinberg, 1980). Without appropriate norms, it is

difficult to estimate relative strengths and weaknesses of

individuals. It is also difficult to establish if a person
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is significantly different from others in his or her age

group (Ownby, 1985). In short, without normative data, it

is difficult to see where an individual stands in comparison

to others. An additional problem is that many existing

tests demonstrate poor reliability and validity.

Psychometrically, an assessment tool should be reliable,

valid, and capable of distinguishing functioning in terms of

practical significance (Kane & Kane, 1981).

Screening Tools

One of the most widely used screening tools is the

Bender Visual Motor Gestalt Test (Sattler, 1988). As

indicated by the name, the test was originally developed to

assess visuomotor abilities. Although disturbances in

visuomotor skills have historically been the single most

observed sign of brain damage (Swiercinsky, 1978),

inadequate visuomotor abilities may not necessarily be

reflective of brain damage. In other words, screening tools

are brief, inexpensive tests designed to indicate whether or

not a more thorough investigation of brain damage is

warranted (Sattler, 1988). They do not reveal much

information concerning the nature of an existing problem nor

do they possess any predictive value regarding functional

capacity. Other examples of screening tools are the Revised

Visual Retention Test (Sattler, 1988) and the Graham-Kendall

Memory for Designs (Swiercinsky, 1978).
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Intelligence Tests

As stated earlier, standardized intelligence tests may

under or overestimate the cognitive abilities of older

adults (Lawton, 1971). Intelligence tests were not designed

to measure all aspects of cognitive functioning. Prediction

of academic success is the goal of most intelligence tests

(Albert, 1984), not prediction of functional capacity.

Other problems associated with intelligence tests in

geriatric assessment include standardization on younger

populations making comparisons difficult and including

penalties based on slower performance skills (Kane & Kane,

1981). Of the intelligence tests available, the WAIS-R has

been deemed the most well-developed measure of adult

intellectual functioning (Granick, 1983). In spite of this,

however, it does not overcome the previously mentioned

difficulties.

Functional Assessment Questionnaires

Although functional assessment questionnaires do

measure the everyday demonstration of functions still

available to individuals, they fail to assess the simpler

components of complex functions such as bathing and dressing

(Katz & Stroud, 1989). Furthermore, these tests do not

measure the residual cognitive functioning which may be

utililized to compensate for areas of deficit. An

additional problem is the assessment process itself. These

tests are often administered in an interview format, in
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which case reliability of informant information may be a

problem. It has been demonstrated that individuals tend to

overestimate their own abilities while family members tend

to underestimate them (Gallo, Reichel, & Andersen, 1988).

Other forms of functional assessment questionnaires are

designed to be used by health care professionals who have

opportunity to observe the person on a frequent basis within

a facility. This requires that an individual already

reside, either temporarily or permanently, in a facility as

opposed to living in the community.

Mental Status Questionnaires (MSQs)

A MSQ is considered to be a screening tool covering a

broad range of cognitive tasks in order to detect dementia.

Like other screening tools, these are brief, inexpensive

tests designed to indicate whether further testing is

warranted. In general, these tests are not usually intended

to be sensitive enough to distinguish residual cognitive

functioning levels necessary to live independently.

Instead, they are designed to be used with possible demented

persons (Gallo, Reichel, & Andersen, 1988) even though they

are often used for levels well above dementia (Tancredi,

cited in Forte, 1990).

Neuropsychological Tests

Neuropsychological assessment may be achieved by the

administration of a predetermined test battery such as the

Halstead-Reitan Battery or the Luria-Nebraska
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Neuropsychological Battery. A second method of

neuropsychological testing is the administration of

selectively combined tests which best seem to measure the

intended area(s) of investigation (Albert & Moss, 1988). It

is common, too, for tests to be added and/or subtracted from

the previously mentioned test batteries (Lezak, 1983). In

general, the problem with such full test batteries is that

they are lengthy and expensive. In particular, the

Halstead-Reitan battery does not appear to be sensitive to

the aging process and normative data for older adults has

not been well established. The result is misclassification

of the elderly as brain damaged (Gallagher, Thompson, &

Levy, 1980; Kolb & Whishaw, 1985). A specific difficulty

with the Luria-Nebraska Battery is that its reliability is

questionable (Kolb & Whishaw, 1985). More importantly,

these batteries were not designed to be meaningful to the

elderly or to predict functional capacity. This inherent

design problem would not be eliminated by simply gathering

new normative data.

Other Tests

Other tests used in geriatric assessment consist of

instruments designed to measure only a specific cognitive

function such as the Wechsler Memory Scale-Revised (WMS-R)

(Albert & Moss, 1988). Although these tests may evaluate a

specific function thoroughly, they do not yield

representative information on residual cognitive functioning
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necessary for everyday living. To combine these specific

tests would result in a lengthy battery which is undesirable

for the elderly.

A New Neuropsychological Test

Through collective efforts, Aronson and her research

associates Francis, Soukup, and Lowrey developed an

assessment battery called the Aronson Cognitive Residual

Evaluation Scale (ACRES) which can be applied with the

elderly (Vroonland, 1990). This battery of five subtests is

intended to assess the residual cognitive capacity of the

elderly with the hope that it may predict or assess

functional independence. It is intended to measure skills

needed for decision-making and problem solving such as:

cognitive tracking, attention, memory, planning and

foresight, and non-verbal reasoning. Vroonland (1990) notes

that the subtests were developed to be meaningful to the

elderly not heavily dependent on sensory skills or speed of

performance. Furthermore, the tasks were designed so that

fatigue and frustration would be kept to a minimum.

Attention and Cognitive Tracking (ACTS)

The ACTS (see Appendix A) was designed by Francis and

Aronson (1987) to judge the presence of basic mental

abilities which must be available to perform more complex

cognitive functions. The ACTS measures attention and

conceptual tracking skills at relatively low levels of

functioning. Other skills it was intended to assess
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include: orientation, verbal fluency, cognitive

flexibility, auditory tracking and calculation. There are

twelve items in the test with administration requiring

approximately 10 to 15 minutes, and scores ranging from 0 to

33 (Francis & Aronson, 1987).

Aronson Shopping List (ASL)

The ASL (see Appendix B) was developed by Aronson

(1989) to assess both an individual's ability to store

learned auditory stimuli in short term memory and the

retrieval of material after a time lapse. These very

different tasks count as separate subtests. There are two

forms of the ASL, each consisting of ten noun-adjective

paired associates. The nouns and adjectives are unusual

pairs that require new learning and the nouns are used to

cue recall. After the paired associates are trained, a

retrieval test is given 20 to 45 minutes later using the

same pairs. Test administration requires 15 to 20 minutes

for both the learning and retrieval tasks. Error scores

range from 0 to 110 on training and accuracy scores from 0

(no correct response) to 100 (perfect recall) on retrieval.

The ASL has face validity and appears more difficult than it

is, allowing for feelings of success to occur (Francis &

Aronson, 1987).

Pattern Test

This subtest (see Appendix C) was developed by Soukup

and Aronson (1987) based on modification of the Raven's
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Coloured Progressive Matrices (see Raven, Court, & Raven,

1984 for a description). The modifications consisted of

enlarging the stimuli as a visual aid, modifying the order

of items, and modifying the instructions to make the task

more meaningful and practical to the elderly. The test is

designed to assess one's capacity to nonverbally reason by

analogy, form comparisons, and to organize spatial

perceptions in a systematic fashion. By organizing the test

into levels of increasing difficulty, some items may be

skipped thereby decreasing fatigue and frustration.

Administration requires no more than 20 minutes and scores

range from 0 to 50 (Francis & Aronson, 1987).

Route Planning Scale

The Route Planning Scale (see Appendix D) was

developed by Aronson and Lowrey (cited in Vroonland,

1989) by modifying the Porteus Maze Test, Vineland

Revision (Porteus, 1965). The modifications entailed

enlarging the mazes to accomodate any impairment in visual

acuity, and making the instructions more meaningful for an

elderly population. The test is intended to measure

planning and foresight. Total administration time requires

no longer than 20 minutes and scores range from 0 to 30.

Validation Studies

In 1990, Vroonland set out to validate the ACRES

against other cognitive measures used to assess functional

capacity. The tests she chose to compare with the ACRES
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were: the Mini-Mental State Exam (see Folstein, Folstein, &

McHugh, 1975 for a review), the Similarities and Digit Span

subtests of the WAIS-R (Wechsler, 1981), and the Duke

University Older Americans Resources and Services (OARS)

Multidimensional Functional Assessment Questionnaire (OMFAQ)

(Duke University, 1978). The scale combines activities of

daily living (ADL) such as basic hygiene and more complex

instrumental activities of daily living (IADL) such as using

a telephone. Seven items were added to represent even

higher levels of functioning. Vroonland (1990) used an

elderly female population as subjects. She concluded that

although the ACRES did not delineate subjects in terms of

independent or dependent living arrangement, it did produce

moderately significant correlations with most traditional

measures. Additionally, the intercorrelations among the

cognitive tasks suggested that the ACRES may assess two

types of skills, namely, verbal and nonverbal (Vroonland,

1990).

A second validation study began in 1990 by Forte', who

used elderly males as subjects. The validation measures

chosen were the WMS-R (Wechsler, 1987) and the ADL/IADL

scale used by Vroonland. Forte' hypothesizes that the ACRES

will correlate well with the WMS-R and will exhibit a

positive correlation with the ASL/IADL scale, indicating the

extent to which an elderly male is capable of living

independently. Preliminary results indicate partial support
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for her predictions. She also reports further evidence for

the verbal/nonverbal clustering found in the Vroonland

(1990) study.

Reliability

The importance of reliability in psychological tests

has become recognized in the effort to scientifically

advance the field of psychology (Bartko & Carpenter, 1976).

Without reliability, a test cannot be valid because it

cannot measure any persisitent condition if it does not

measure a trait or characteristic consistently (Kirkpatrick

& Aleamoni, 1983). Reliability may be defined as the

consistency of scores obtained when an individual is

reevaluated with the same test at different times, with

equivalent but not identical forms of a test, or under

variable testing conditions (Anastasi, 1988). Reliability

is also the basis for predicting error in a single score.

An error interval is estimated to predict the range of

fluctuation that may occur in an individual's score by

chance (Matarazzo, 1972) or due to inidividual differences

(Anastasi, 1988). In broad terms, reliability determines

the extent to which an individual's test score differences

are accounted for by "true" differences in a particular

trait or ability as measured by the test, and the extent to

which these differences may be due to error or chance. In

other words, test reliability information enables the

calculation of an estimate of the proportion of total
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variance which may be accounted for by error variance

(Anastasi, 1988). A test may be considered unreliable if it

is susceptible to random fluctuations of daily life

(Sattler, 1988).

Test-retest Reliability

This term refers to repeating the identical test on a

second occasion. This type of reliability indicates the

extent to which test scores can be expected to remain

consistent over different occasions (Matarazzo, 1972) and

the extent to which scores may be generalized over different

occasions (Anastasi, 1988). Cronbach (cited in Robb,

Bernardoni, & Johnson, 1972) calls this type of reliability

a correlation of stability because it measures how stable a

test score is over time.

High test-retest reliability indicates that a measure

is less susceptible to random daily changes of the

environment or testtaker (Anastasi, 1988). A limitation of

this form ofreliability is "practice effect" due to the

subject grasping a concept from the first testing session or

perhaps remembering an item from the first testing session.

Tasks that involve reasoning or problem solving are

especially vulnerable to this effect. When this occurs,

test scores obtained from the retest session are spuriously

high (Matarazzo, 1972). Therefore, tests suspected or known

to produce practice effect are not often evaluated by the

test-retest method. However, many sensory discrimination
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and motor tests can be evaluated by this method (Anastasi,

1988).

The determination of interval length between test and

retest is dependent primarily upon the ability being

measured. The interval may be longer when assessing

cognitive functions because the abilities do not appreciably

change over relatively short periods of time. Regardless of

the ability, Anastasi (1988) recommends that the test-retest

interval not exceed six months.

Alternate Form Reliability

A means by which test-retest practice effect may

be avoided is by the use of alternate forms. This refers to

administration of a different, but equivalent form of a test

during the second testing session. In addition to measuring

consistency of test scores over time, this type of

reliability also measures consistency of test forms. In

other words, it assesses whether or not the two forms are

consistent in the range and level of difficulty of items

(Matarazzo, 1972). If the forms are parallel, then the

range and level of difficulty of items should be equal. In

general, alternate form reliability avoids practice effect

difficulties. However, if the practice effect is large for

the ability being measured then the effect is likely to be

reduced but not eliminated (Anastasi, 1988).

Another consideration regarding the use of alternate

forms is the degree to which the nature of a test changes
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from test to retest. For example, in certain problem

solving tasks, an item involving the same principle can be

solved more easily once it has been previously learned. If

this were the case, it would not suffice to simply change

the specific item content on the second form (Anastasi,

1988) and another measure of reliability would be called

for.

Present Study

The primary purpose of the present study was to assess

the reliability of the ACRES. The ACTS was predicted to

have little practice effect (H. Aronson, personal

communication, April 10, 1989) and was evaluated by the

test-retest reliability method. Similarly, the Pattern Test

was evaluated by the test-retest method since it is a

modification of Raven's Coloured Progressive Matrices which

has shown little practice effect (Raven, 1966). The ASL has

a second form available to minimize practice effect. Thus,

it was evaluated by the alternate form method of

reliability. Finally, the Route Planning Scale was expected

to have practice effect since such effects are found in the

Porteus Mazes (Porteus, 1965) upon which the scale is based.

Therefore, it was evaluated by the alternate form method.

The secondary purpose of this study was to contribute

validation information to existing data. This was done by

correlating the ACRES to the Trail Making Test (TMT) which

is a widely used subtest of the Halstead-Reitan
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Neuropsychological Test Battery (Lezak, 1983). It was

originally part of the Army Individual Test Battery and has

been demonstrated to be sensitive to the effects of brain

injury (Lezak, 1983). The test has two parts, A and B. For

part A, the subject must draw connecting lines to

consecutively numbered circles. On part B, the subject is

asked to draw connecting lines through circles of

consecutive numbers or letters, alternating between category

of stimuli. The subject is encouraged to complete the task

as quickly as possible without lifting the pencil from the

worksheet (Lezak, 1983). Based on Reitan's scoring

procedure, time taken to complete each part of the test is

transformed by an ordinal credit scale into scores ranging

from 1 (slow) to 10 (fast) for each part (cited in Davies,

1968). The sum of parts A and B may also be used to

evaluate performance. Administration time requires

approximately five to fifteen minutes (Swiercinsky, 1978).

Performance time has been shown to increase with each

succeeding decade of life (Lezak, 1983) but there are norms

which provide standards of comparison for the eldery and

result in relatively few misclassifications of brain damage

(Goul & Brown, 1970).

Overall, the TMT is thought to measure attention,

orientation, visual conceptual and visuomotor tracking

according to Lezak (1983). Part A is believed to tap more

of the tracking and spatial skills. It has also been found
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to predict vocational rehabilitation success after brain

injury. Part B is believed to tap into manipulation of

language and symbols as well as the ability to direct

behavior according to a complex plan (Swiercinsky, 1978)

According to Reitan & Tarshes (cited in DesRosiers &

Kavanagh, 1987), though, the TMT is successful because it

assesses spatial organization.

Hypotheses

The ACTS had not been previously tested for

reliability. Francis and Aronson (1987) developed it to

measure attention and tracking skills. These skills were

not expected to change significantly in test-retest interval

provided that illness or injury had not occurred.

Therefore, a positive correlation between test-retest

sessions was expected.

The ASL was found by Aronson and Tsang (1990) to have a

test-retest reliability coefficient of .75 over a two month

to two year interval with alternate form retesting. The

present study had a shorter test-retest interval making a

positive correlation likely.

The Pattern Test is a modified version of Raven's

Coloured Progressive Matrices (Raven, Court, & Raven, 1984)

which has been shown to have test-retest reliability

coefficients ranging from .70 to .90 (Eichorn, cited in

Lezak, 1983). It was predicted that the Pattern Test would

also demonstrate a positive correlation.
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Finally, although there has been much controversy over

the reliability of Porteus Mazes, Porteus presents much

evidence to support his mazes as a valid measurement of

planning and foresight (Porteus, 1965). It was expected

that planning and foresight would not have changed

significantly over the test-retest interval provided that

illness or injury had not occurred. Thus, it was

hypothesized that the Route Planning Scale would demonstrate

a positive correlation between test and alternate form

sessions.

In summary, it was hypothesized that all of the ACRES

subtests would exhibit positive correlations between the

first and second testing sessions. Since the average

recommended level of acceptance is .80 (Sattler, 1988)

indicating that permissable acceptance levels range from .70

to .90, the minimum level required here for good reliability

was .70.

The second hypothesis was that each subtest of the

ACRES would show a positive correlation to the TMT. Higher

scores on the TMT indicate greater cognitive ability and

higher scores on the ACRES' subtests also indicate greater

cognitive ability. The exception was the ASL training

(ASLT) score. It was predicted that there would be a

negative correlation between it and the TMT since a higher

score on the ASLT indicates less cognitive ability. The

second hypothesis stems from the idea that attention and



21

orientation skills required for the TMT are also a

prerequisite to adequately perform all other tasks on the

ACRES. Additionally, it was predicted that the TMT would

demonstrate the highest positive correlation with the ACTS

(hypothesis 3) since both are designed to assess conceptual

tracking ability which is a specific ability demonstrated to

decline with age (Greenlief, Margolis, & Erker, 1985).

Method

Subjects

Subjects consisted of 30 Caucasian females and 28

Caucasian males who had been tested by Vroonland and Forte,

respectively, who consented to retesting. The females

ranged in age from 68 to 94 with a mean age of 79.8 (SD =

5.1) while the males ranged in age from 70 to 90 with a mean

age of 76.1 (SD = 4.0). In education, the females ranged

from 6 to 18 years with a mean of 12.7 years (SD = 2.9)

while the males ranged from 6 to 15 with a mean of 12.0

years (SD = 3.0). The females represented a wide range of

social functioning extending from recipients of care in a

senior citizens' village to inidividuals living in the

community (Vroonland, 1990). The majority of male subjects

resided in the community either alone, with spouses, or with

others (Forte, 1990). Eight females who consented to

retesting were residents of a Personal Care Unit (PCU) in a

senior citizen village. All had private rooms but were

given assistance with hygiene, grooming, and medication upon
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request. Residents shared a dining area for all meals and

cold snacks were made available between meals.

Transportation was provided as needed by the village because

residents were not allowed cars on the premises. Light

housekeeping on a daily basis was the responsibility of each

resident while other housekeeping services were offered on a

weekly basis (Vroonland, 1990).

Two female subjects were selected from independent

units of the same senior citizen center. These subjects had

private rooms but, unlike PCU residents, were not given

assistance with hygiene, grooming, and medication.

Residents shared a dining area for all meals but could

choose, instead, to cook in a community facility instead.

Transportation was provided as needed by the village or

residents could keep their own car on the premises

(Vroonland, 1990).

The remainder of selected female subjects resided in

the community. Seven females from this group lived

independently in a low-cost community retirement village.

These subjects had their own apartments and could partake in

scheduled activities as they desired. Two subjects were

from a similar, privately owned retirement facility and

lived in two-bedroom apartments. One subject who had

previously resided at the aformentioned senior citizen

village on an independent wing, moved into her own apartment

at a privately owned retirement facility. Another subject,
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who had previously lived in a privately owned retirement

village, moved into her own apartment in the community. Six

female subjects were originally recruited by Vroonland from

an adult Sunday School class at a local church. Three

subjects lived alone in their own homes or apartment; one

with a spouse, and two with daughters. The final three

subjects were referred to Vroonland by an associate; two

lived with spouses in their own homes and one lived alone in

an apartment (Vroonland, 1990).

Two male subjects were from area churches; one residing

alone in his own home, and the other living with his

daughter. Twenty-three of the male subjects were originally

referred by friends or relatives of Forte'; eighteen lived

with spouses in their own homes, two lived with spouses in

two-bedroom apartments, and three lived alone in their own

homes. Two of the subjects were originally referred by

associates of Forte'; one resided with his spouse in their

own home, and one resided in the same PCU at a senior

citizen center described earlier. One subject who resided

alone in his home was originally referred to Forte' by

another subject.

Procedures

A random numbers table was used to determine the order

in which subjects were invited to retest. Fifty-four of the

58 subjects were tested one to six months after their first

testing session. However, one subject was tested after a
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ten month interval and three were tested after a twelve

month interval. Thus, 93% of all subjects were retested

within six months. Of the females, 97% were retested within

six months. Of the males, 89% were retested within six

months. The mean test-retest interim was 4.7 months (SD =

2.6).

Persons who administered the second battery were blind

to original test performance. Identification numbers were

assigned after all subjects were retested because functional

ability of the females could be ascertained by the order of

previous testing.

Three female graduate students individually

administered the ACRES in each subjects' residence or, in

three cases, a designated testing area. After each subject

signed an informed consent form (see Appendix E), he or she

was asked if any illness or injury had occurred during the

test-retest interim (see Appendix F). Testing then

proceeded in the following order: ACTS, ASL Training,

Pattern Test, ASL Retrieval (if 20 to 45 minutes had passed

since acquisition), Route Planning Scale, and TMT. If 20 to

45 minutes had not passed since ASL acquisition, ASL

retrieval was not presented until the required time interval

had elapsed. The Route Planning Scale utilized mazes from

the Extension Series which are more difficult in an attempt

to reduce practice effect (Porteus, 1965). The mazes were

modified in the same manner as was the first Route Planning
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Scale stimuli. After testing began, subjects were allowed

to rest on request between tests and subtests.

Administration time ranged from 45 minutes to two hours.

Two subjects were tested in two separate sessions due to

fatigue. All other subjects completed testing in one

session.

Results

Descriptive Statistics

All 58 subjects completed the ACTS, ASLR, and Pattern

Test upon retest. The remaining subtests are lower in

sample size because: three females did not complete the

ASLT due to inability, three females and one male did not

complete the Route Planning Scale due to inabilty, one

female did not complete the TMT, Part A or B due to fatigue

and frustration, five females did not complete the TMT, Part

B due to inability, and two males did not complete the TMT,

Part B due to inability. The illness/injury report revealed

that two males had received minor surgery during the

test-retest interim. Of the females, one received major

surgery, one fell and received a blow to the head on three

occasions, and one suffered from degenerative eye disease.

A descriptive summary of retest scores on the ACRES as

well as TMT scores is given in Table 1. Table 1 also

provides summaries of first session scores for those

subjects who were retested.
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Table 1

ACRES Test Scores, Retest Scores, and TMT Scores of Elderly

Males and Females

First Testing Second Testing

Session Session

n mean sd range mean ad range

ACTS 58 26.3 3.3 12-31 25.4 3.9 12-31

ASLT 55 7.9 8.7 0-49 9.3 6.9 1-29

ASLR 58 87.0 19.7 0-100 84.1 22.6 0-100

Pattern 58 28.7 8.2 3-46 29.2 7.6 5-44

Route 54 21.3 7.1 0-30 21.6 6.0 11-30

TMT A 58 - - - 5.9 3.1 1-10

TMT B 50 - - - 2.0 1.0 1-6

TMT A+B 50 - - - 8.3 3.1 2-15

Note. ACTS = Attention and Cognitive Tracking Scale;

ASLT = Aronson Shopping List - Training; ASLR = Aronson

Shopping List - Retrieval; TMT A = Trail Making Test, Part

A; TMT B = Trail Making Test, Part B; TMT A+B = Trail Making

Test, Parts A+B.

Three of the five subtests demonstrated no significant

differences between test and retest scores. However, two

ACRES subtests demonstrated significant losses on retest
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scores: ACTS, t(57) = 2.1 (p <.05); ASLT, t(54) = -3.01 (p

< .01). There was a wide range of scores for both sessions

with the ACRES.

Table 2 provides group retest scores when

the interval between testing sessions is divided into two

categories: one to four months and five to 12 months.

Table 2

ACRES Retest Scores by Test-Retest Interval Length of

Elderly Males and Females

1-4 Months 5-12 Months

n mean ad range n mean ad range

ACTS 26 25.2 3.6 12-30 32 25.5 4.2 13-31

ASLT 26 10.2 8.3 1-29 29 8.6 5.3 1-23

ASLR 26 89.6 14.8 47-100 31 79.5 26.8 0-100

Pattern 26 27.7 6.2 15-42 32 30.3 8.4 5-44

Route 24 22.2 5.4 12-29 30 21.1 6.4 11-30

Note. ACTS = Attention and Cognitive Tracking Scale; ASLT =

Aronson Shopping List - Training; ASLR = Aronson Shopping

List - Retrieval.

It should be noted that all PCU residents, representing the

lowest levels of functional abilities, were retested within

the longer interval. However, test-retest interim length
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was not found to produce a significant effect on any subtest

when variance was analyzed by multivariate analysis of

covariance (MANCOVA). Table 3 presents the mean absolute

change value in ACRES test scores by time interval.

Table 3

Mean Absolute Value of Test-Retest Difference in ACRES

Scores of Elderly Males and Females

Test to Retest Test to Retest Test to Retest

(1-12 months) (1-4 months) (5-12 months)

n mean sd range n mean sd range n mean sd range

ACTS 58 2.3 2.3 0-14 26 2.5 3.1 0-14 32 2.1 1.6 0-7

ASLT 55 4.7 4.5 0-21 26 5.5 5.5 0-21 29 4.0 3.5 0-12

ASLR 57 9.3 10.0 0-38 26 6.4 8.2 0-28 31 11.8 11.2 0-38

PT 58 4.6 3.9 0-17 26 4.5 3.8 0-14 32 4.8 4.0 0-17

RPS 54 3.1 2.2 0-11 24 2.9 4.0 0-7 30 3.2 2.5 0-11

Note. ACTS = Attention and Cognitive Tracking Scale; ASLT =

Aronson Shopping List - Training; ASLR = Aronson Shopping

List - Retrieval; PT = Pattern Test; RPS = Route Planning

Scale.

All nursing home residents were retested within the longer

interval.
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A descriptive summary of male and female retest scores

is given in Table 4. On all ACRES subtests, the females did

more poorly than the males in mean retest scores. This was

expected since all but one of the PCU residents wre female.

However, only the Route Planning Scale was significantly

worse for females than males, F(1,53) = 20.12, ( < .0001),

on MANCOVA with age and time between testing sessions

covaried. The other mean ACRES scores were not

significantly different for males and females. Similarly

with the TMT, two of the three scores were lower on average

for females than for males. Part B was significantly lower

for females than for males, F(1,49) = 5.29, R < .05), on

MANCOVA with age and time between testing sessions covaried.

Since the females were older than the males, age was

covaried and found to produce a significantly negative

effect on all ACRES subtests except the ACTS and on all TMT

subtests : ASLT - r = - .97, t(54) = 3.6, (p < .001); ASLR

- r = - .94, t(56) = - 2.17, (p < .05); Pattern Test - r =

-. 97, t(57) = - 3.14, (p < .01); Route Planning Scale - r =

- .98, t(53) = - 3.40, (p < .001); TMT A - r = - 1.0, t(56)

= - 2.3, (p < .05); TMT B - r = - 1.0, t(49) = - 4.7, (p <

.05); TMT A+B - r = - 1.0, t(49) = - 2.56, ( <.05). Years

of education did not produce a significant effect on the

ACRES or TMT.
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Table 4

ACRES Retest Scores and Trail MakingTest Scores of Elderly

Males and Females

Males Females

n mean ad range n mean sd _ane

ACTS 28 25.5 4.0 12-31 30 25.3 4.0 13-31

ASLT 28 8.8 7.1 1-29 27 9.8 6.7 1-29

ASLR 28 89.1 14.5 47-100 26 79.3 27.7 0-100

Pattern 28 30.9 6.6 15-44 30 27.5 8.1 5-42

Route 27 25.2 3.6 17-30 27 17.9 5.7 11-28

TMT A 28 6.8 .5 1-10 29 5.0 3.1 1-10

TMT B 26 1.7 .7 1-3 24 1.9 1.3 1-6

TMT A+B 26 8.9 2.6 2-13 24 7.6 3.6 2-15

Note. ACTS = Attention

Aronson Shopping List -

List - Retrieval; TMT A

Trail Making Test, Part

A+B.

and Cognitive Tracking Scale; ASLT =

Training; ASLR = Aronson Shopping

= Trail Making Test, Part A; TMT B =

B; TMT A+B= Trail Making Test, Parts

Table 5 shows the percentage of subjects classified as

brain impaired using Reitan's (1958) optimum cutoff scores

in contrast to the percentage of subjects falling under the

impaired classification when age corrected norms are used
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(Goul & Brown, 1970). Part A was not reported by Goul &

Brown and is not depicted here. The percentage of subjects

classified as brain impaired is considerably less when age

corrected norms are used. Additionally, there is complete

agreement between the TMT Part B and the combined tasks.

Table 5

Percent of Elderly Classified as Brain ImpairedUsing

Reitan's Cutoffs and Goul & Brown's ASe Corrected Norms for

the Trail Making Test

Reitan's Goul & Brown's

Classification Classification

A B A+B B A+B

Male 86 100 92 15 15

Female 90 92 96 29 29

Both 88 96 94 22 22

Note. A = Trail Making Test, Part A; B = Trail Making Test,

Part B; A+B = Trail Making Test, Parts A+B.

Inferential Statistics

It was hypothesized that the all the ACRES subtests

would exhibit positive correlations between the first

(Vroonland, 1990; or Forte', 1990) and second testing

sessions. This hypothesis was analyzed by Pearson
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Product-Moment Correlations and was supported. Table 6

displays the results.

The second hypothesis was that each ACRES subtest

would show a positive correlation with the combined scores

on the TMT with the exception of the ASLT, which was

predicted to exhibit a negative correlation due to its

scoring procedure.

Table 6

ACRES Test-Retest Correlations of Elderly Males and Females

n r

ACTS 58 .62*

ASLT 55 .61*

ASLR 57 .80*

Pattern 58 .70*

Route 54 .82*

Note. ACTS = Attention and Cognitive Tracking Scale; ASLT

Aronson Shopping List - Training; ASLR = Aronson Shopping

List - Retrieval.

*p < .001.

Furthermore, it was expected that the combined scores on the

TMT would demonstrate the highest positive correlation with

the ACTS as opposed to either part individually (hypothesis
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#3). These predictions were only partially supported by

Pearson Product Moment Correlations. Results are displayed

in Table 7.

Table 7

Correlations Between

ACTS

ASLT

ASLR

Pattern

Route

n

50

50

50

50

50

TMT A

.49***

-.19

.08

.46***

.53***

TMT B

.39**

-. 31**

.32**

.27*

.24*

thip TMT

TMT A+B

.26*

-. 13

.14

.29*

.43**

Note. ACTS = Attention and Cognitive Tracking Scale; ASLT =

Aronson Shopping List - Training; ASLR = Aronson Shopping

List - Retrieval; TMT A = Trail Making Test, Part A; TMT B =

Trail Making Test, Part B; TMT A+B = Trail Making Test,

Parts A+B.

*P < .05; **p < .01; ***2 < .001.

Discussion

Aronson-Cognitive Residual Evaluation Scale (ACRES)

Although all five ACRES subtests exhibited significant

positive correlations between test and retest, an evaluation

of clinical significance as opposed to statistical

significance is warranted. Statistically significant

'%0 I-or A. 46. N.W A. 11.0 % Al. .w & 0 %.P mh. II.W - a a a . - - - - - - - - - - ---- - - - - . -- -1-1 %w# L74 L.;, &.J &.J LA W I- = &M L* 42 4CM L &%A L Alq= a A-& &ACRES SubtestsAf-nd
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correlations indicate that there is some degree of linear

relationship between two variables and that the relationship

in the population is unlikely to be zero. As sample size

increases, the absolute value of the correlation coefficient

needed to obtain statistical significance decreases.

Consequently, the virtues of statistical significance can be

inflated (Welkowitz, Ewen, & Cohen, 1982).

Clinical significance in evaluating reliability, as

defined here, is achieved when the total variance accounted

for by error variance reaches an acceptable level. Earlier,

it was reported that Sattler (1988) recommends an acceptance

level of .80, indicating that the permissable acceptance

levels range from .70 to .90. Subsequently, three of the

ACRES subtests, ASLR, Pattern Test, and Route Planning

Scale, displayed this ideal clinical significance by

reaching the minimum acceptance level of .70 while two

subtests, ACTS and ASLT, displayed reliability correlations

below .70. The correlations were .62 and .61 respectively.

In practice, it is clear that individual subtests do not

have to reach a minimum of .70 to be clinically useful.

Support for this view can be found upon searching through

well known and widely used test manuals. For example,

Wechsler (1981) reports a subtest reliability, i.e.,

stability coefficient, on the Wechsler Adult Intelligence

Scale-Revised (WAIS-R) at .67 for a two to seven week

test-retest interim. Thorndike, Hagen, & Sattler (1986)
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reported a test-retest reliability study for the

Stanford-Binet Intelligence Scale, Fourth Edition (S-B)

which resulted in a mean test-retest interim of 4 months

which is similar to the present study. The sample size of

55 subjects was also similar. The S-B reliability

coefficients drop as low as .46 and .28 for two subtests.

Overall, seven of twelve subtests administered in that study

exhibited a test-retest reliability correlation below .70.

A third well known, widely used measure with

test-retest reliability falling below .70 is the Bender

Gestalt Visual Motor Test. Several test-retest reliability

studies on the BGVMT reported coefficients in the low to

middle .50s (Koppitz, 1975). Finally, test-retest

coefficients for the TMT have been reported at .46 for Part

A and .44 for Part B with a normal adult population

(DesRosiers & Kavanagh, 1987). From a review of test

manuals, it is the internal consistency correlations, not

the test-retest reliability, which reaches Sattler's

suggested numerical value.

Evidence of clustering among ACRES subtests from the

Vroonland (1990) and Forte' (personal communication, June 3,

1990) studies is helpful in accounting for the pattern of

reliability correlations. Vroonland noted that the subtests

seemed to cluster into two factors, verbal and nonverbal.

The verbal clustering included the ACTS, ASLT, and ASLR.

The nonverbal cluster consisted of the Pattern Test and the
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Route Planning Scale. Vroonland reported that the verbal

cluster was significantly related to extended activities,

e.g., planning and taking a trip, writing a letter, which

may necessitate more complex cognitive skills than the

nonverbal cluster. In contrast, the nonverbal cluster was

determined to be more associated with performance of daily

activities. According to this categorization of subtests,

the least reliable scores were in the verbal cluster, i.e.,

ACTS and ASLR. The most reliable scores were in both the

verbal, ASLR, and nonverbal clusters i.e., Pattern Test and

Route Planning Scale.

The test-retest correlation found here for the ASLT was

lower than that found by Aronson and Tsang (1990). They

reported a reliability coefficient of .75 while in this

study the correlation was .61. This discrepancy is

consistent with the existing literature on memory and the

elderly. The evidence points to higher variability in the

memory of older individuals (Albert & Moss, 1988).

Regarding factors affecting retest performance, the gender

difference found with the Route Planning Scale is in

agreement with reports from Porteus (1965). He found that

males performed better than females on his mazes. The

negative effect of age on most ACRES subtest performances is

consistent with literature describing deterioration of a

variety of cognitive functions with increasing age (Lezak,

1983).
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The lack of effect found for length of test-retest

interval suggests that this source of variance was

relatively low.

Trail Making Test (TMT)

The gender difference displayed on the TMT Part B is

not consistent with recent research. Recent studies report

no sex differences on TMT subtests (Kennedy, 1981; Stanton,

Jenkins, Savageau, Zysanski, & Aucoin, 1984). However, the

fact that females represented the lowest functioning

subjects may have contributed to this finding.

The discrepancy between the percent of elderly subjects

classified as brain impaired utilizing Reitan's (1958)

cutoff scores and those classified as brain impaired using

age corrected norms (Goul & Brown, 1970) is in agreement

with previous findings (Davies, 1968; Goul & Brown, 1970;

Kennedy, 1981; Stanton, Jenkins, Savageau, Zyzanski, &

Aucoin, 1984). The clinical usefulness of the TMT with the

elderly is likely to be augmented when age factors are taken

into account in terms of cutoff scores by reducing the

number of false postives (Goul & Brown, 1970; Kennedy,

1981). This is assuming that the diagnostician wishes to

discover an irregular pattern of developmental change.

In regard to validation data, the low to moderate

correlational pattern demonstrated between the ACRES and the

TMT suggests that the ACRES and the TMT have some overlap in

skills assessed. However, the overall absence of strong
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correlations indicates that different abilities may also be

measured. Although the TMT combined scores are believed by

some to be the best index of overall brain impairment

(Greenlief, Margolis, & Erker, 1985), the present study

found that the ACRES subtests correlated more highly with

isolated subtests of the TMT than the combined tasks. The

ACTS, Pattern Test, and Route Planning Scale exhibited

relatively stronger correlations with Part A while for Part

B, the ASLT and ASLR obtained relatively stronger

correlations. These results suggest that the ACTS, Pattern

Test, and Route Planning Scale possess more in common with

skills measured by Part A. In contrast, the ASLT and ASLR

seem to share more with those skills assessed by Part B.

A review of the literature reveals disagreement as to

which skills are measured by the TMT and how strongly skills

load for successful performance on either part. General

skills purported to be assessed by the TMT are attention,

visual conceptual, and visuomotor tracking (Lezak, 1983).

These are skills needed, either separately or in

combination, to adequately perform all other tasks on the

ACRES. Additionally, the TMT has been described to reflect

the extent to which an individual can think sequentially,

process more than one stimulus simultaneously (DesRosiers &

Kavanagh, 1987), demonstrate flexibility in shifting mental

processes (Lezak, 1983) and elicit spatial organization.

These conceptualizations have rarely been tested (DesRosiers
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& Kavanagh, 1987). More recent research has found the TMT

to load strongly on visuomotor and visuospatial skills and

less strongly on attention (Swiercinsky 1978, DesRosiers &

Kavanagh, 1987). Perhaps it is the extent to which each

part of the TMT utilizes particular skills which account for

the pattern of correlations. In other words, certain skills

may be more important for successful TMT performance than

for successful ACRES performance.

The ACTS, which did not confirm the hypothesis that it

would correlate most highly with the TMT compared to the

remainder of the ACRES, was completed by all subjects while

the TMT was not. Had the subjects been able to complete the

TMT, the correlation between it and the ACTS may have been

higher. However, indirect support is given to the ACTS as a

measure that is less threatening and/or more useful to the

assessment of older adults than traditional measures such as

the TMT.

Limitations and Future Research

A limitation of the present study is the environment in

which subjects were tested. All subjects were tested in

their residence or, in the case of three subjects, a

designated testing area. At times, these conditions were

unfavorable with interruptions and/or auditory distractions

from telephones, family members, and the like. It is

probable that these conditions adversely affected some

subjects during either the original or retest session since
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such conditions were not under experimenter control.

Future research might be oriented toward compiling

additional reliability data. More experimenter control of

testing environment and test-retest interval is needed to

reduce fluctuation due to these factors. Further

investigation on skills measured by the ACRES and how these

abilities load for successful performance might increase its

clinical utility.

In retrospect, this initial attempt at establishing the

ACRES test-retest reliability met with encouraging results.

Regardless of direction of future research, it is evident

that additional studies investigating the psychometric

properties of the ACRES are required. As stated by

Kirkpatrick and Aleamoni (1983), "The potential seriousness

of instrumentation as a threat cannot be overstated.

Investigating the reliability and validity of an instrument

should include exhaustive searches for evidence" (p. 45).
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APPENDIX A

ATTENTION AND COGNITIVE TRACKING SCALE (ACTS)

The following are the ACTS items. Instructions given and
item wordings are included; scoring has been deleted.

I AM GOING TO ASK YOU SOME QUESTIONS THAT ARE MIND TEASERS.
SOME WILL SOUND EASY, BUT WATCH. I WILL SEE IF I CAN CATCH
YOU, SO LISTEN CAREFULLY. UNLESS I TELL YOU OTHERWISE, YOU
CAN ASK FOR DIRECTIONS OR QUESTIONS TO BE REPEATED ONCE.

1. I AM GOING TO SHOW YOU SOME ROWS OF NUMBERS. STARTING
AT THE TOP, READ THE NUMBERS ACROSS, OUT LOUD, ONE
NUMBER AT A TIME. WHEN YOU COME TO A NUMBER THAT LOOKS
DIFFERENT FROM THE REST, TELL ME WHICH ONE IT IS AND
WHAT MAKES IT DIFFERENT.

2. SCHOOLS TEACH CHILDREN. GROCERY STORES SELL FOOD. WHAT
TYPE OF PLACE ARE WE IN NOW AND WHAT DO PEOPLE DO HERE?

3. SUPPOSE YOU ATE BREAKFAST AT 7 O'CLOCK EVERY MORNING.
IF IT WERE 11 O'CLOCK IN THE MORNING NOW, HOW MANY HOURS
AGO DID YOU EAT BREAKFAST?

4. AGAIN, SUPPOSE YOU ATE BREAKFAST AT 7 O'CLOCK EVERY
MORNING. IF IT WERE 8 O'CLOCK AT NIGHT NOW, HOW MANY
HOURS WOULD IT BE UNTIL BREAKFAST?

5. WE SOMETIMES NEED TO REMEMBER SCHEDULES ABOUT THE DAYS
OF THE WEEK. FOR EXAMPLE, WE MAY NEED TO PUT OUT THE
TRASH ON TUESDAY AND FRIDAY. I AM GOING TO SAY SOME
DIFFERENT SCHEDULES FOR THE DAYS OF THE WEEK. I WILL
SAY EACH SCHEDULE ONCE, SO LISTEN CAREFULLY. WHEN I AM
THROUGH, SAY IT RIGHT AFTER ME.

6. START WITH JANUARY AND NAME THE MONTHS OF THE YEAR IN
CALENDAR ORDER.

7. NOW START WITH DECEMBER AND NAME THE MONTHS OF THE YEAR
BACKWARDS.

8. TELL ME ALL THE WORDS YOU CAN THINK OF THAT START WITH
THE LETTER "F", LIKE FLY OR FOOT.

9. TELL ME ALL THE WORDS YOU CAN THINK OF THAT START WITH A
"KUH" SOUND, LIKE CANDLE OR CRACKER, OR KANGAROO OR
KITE.

10. START WITH SUNDAY AND NAME THE DAYS OF THE WEEK IN
ORDER.
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11. NOW, LET'S PRETEND THAT TODAY IS SUNDAY AND YOU HAVE
SIX PILLS THAT YOU NEED TO TAKE EVERY OTHER DAY. IF
YOU TAKE ONE PILL TODAY, WHICH IS SUNDAY, WHEN DO YOU
TAKE THE OTHER 5 PILLS?

12. HERE IS A PAPER BAG. YOU CAN USE IT TO CARRY GROCERIES
IN OR CHILDREN CAN USE IT TO MAKE A MASK. BESIDES FOR
CARRYING THINGS OR MAKING A MASK, WHAT OTHER DIFFERENT
THINGS CAN YOU USE A PAPER BAG FOR?
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APPENDIX B

ARONSON SHOPPING LIST

The following is the list of adjectives and nouns given in
the Aronson Shopping List paired associate task:

GREEN MILK

SQUARE POTATOES

WET SHOVEL

DIRTY LETTUCE

SHINY HAT

WIDE MAGAZINE

BOTTLE OF PENCILS

SHORT CHICKEN

ROUGH ALARM CLOCK

THREE SPONGES
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APPENDIX C

PATTERN TEST

The following is a table of stimuli from Raven's Coloured
Progressive Matrices (Raven, Court, & Raven, 1984) and from
Raven's Standard Progressive Matrices (Raven, 1958) which
comprise the Pattern Test.

Patterns marked with a * were developed for the Pattern
Test revision.

Patterns with the "**" had the indicated color changed in
the design only; the background was unchanged.

Raven
Reference

A
A
A
A

A
A
*

*

4
3
2
1

8
6

A 12
A 10
A9
*

Pattern
Test

A 1.1
A 1.2
A 1.3
A 1.4

A 2.1
A 2.2
A 2.3
A 2.4

A 3.1
A 3.2
A 3.3
A 3.4

AB 1.1
AB 1.2
AB 1.3
AB 1.4

AB 2.1
AB 2.2
AB 2.3
AB 2.4

AB 3.1
AB 3.2
AB 3.3
AB 3.4

Pattern Color

Change

green
black
brown
none

green
blue

white/black
none
black

yellow/black
black

2
1

3

8
5
4
6

Raven Original
Color

black
blue
orange

yellow
green

yellow/orange

orange

green/orange
orange

none

yellow/black
brown
none
yellow

red/black
red
blue/green
green/black

12
9
10
11

white/orange
green

orange

green/blue
yellow
green
yellow/orange

Ab
Ab
*
Ab

Ab
Ab
Ab
Ab

Ab
Ab
Ab
Ab



Appendix C--Continued

Raven
Reference

B 3
B 1
B 2
B 4

B 8
B 7
B 5
B 6

B 12
B 9
B 10
B 11

B
B
B
B

B
B
B
B

B
B
B
B

C
C
C

Pattern Color
Change

yellow/black
white/black
blue/black
red

yellow**
yellow/black
yellow**/black
yellow**

none
black
none
none

Raven Origninal
Color

white/orange

yellow/orange
white/blue

yellow

white
white/blue
white/orange
white

blue

none
none
none

Pattern
Test

1.1
1.2
1.3
1.4

2.1
2.2
2.3
2.4

3.1
3.2
3.3
3.4

C4
D 8
E 6

1
2
3
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APPENDIX D

ROUTE PLANNING SCALE

The following is a table of alternate stimuli in the Route
Planning Scale. The stimuli are enlarged reproductions of
mazes in the Porteus Maze Test - Extension Series (Porteus,
1966) beginning at Year VII. Year V and VI are from the
Porteus Maze Test - Vineland Revision (Porteus, 1965) as
Porteus did not include an alternate for these in his
Extension Series.

Route Planning Porteus

A-II Year V
Bi-II Year VI
B2-II Year VII
B3-II Year VIII
B4-II Year IX
B5-II Year X
B6-II Year XI
C-II Year XII
D-II Year XIV
E-II Adult
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APPENDIX E

INFORMED CONSENT

About the y: For the next 1-1/2 to 2 hours you will be
participating in a research study in which you will be asked
to do a variety of things. First you will be asked if you
have had any illness or injury since your first testing
session. After that, you will be be asked to answer some
questions which will require some thought, to look at some
pictures, and answer some questions about them.

The purpose of doing this is to help make a new test of
how well the brain works after aging or accident. We cannot
give you money for doing this. You might be glad to know,
though, that this kind of test may help doctors and others
plan future living arrangements for people as they age. The
risk to you is that you may feel bored during the testing or
tired afterward.

All of the answers you give me will be kept
confidential, and your name will not appear on any of it.

Remember, your participation in this study is strictly
voluntary. Any time that you wish, you may say that you
want to stop, and there will be no penalty to you for
stopping.

If you have any questions about the study or your
rights related to it, you may contact Dr. Harriet Aronson at
(817) 565-2673, or write to her at the University of North
Texas, Psychology Department, Denton, TX 76203.

Agreement to participate: I,--------------------------

hereby give my consent to ___________________________- to
perform or supervise the investigational procedure described
above.

I have read or heard a clear explanation and understand
the nature of the study and the procedure, as well as the
potential benefits and risks to me. I understand that I may
withdraw my consent at any time without prejudice or
penalty. With my understanding of this, having received
this information and satisfactory answers to the questions I
have asked, I voluntarily consent to the procedure
designated above.

SIGNED:___ DATE:
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APPENDIX F

ILLNESS-INJURY REPORT

Have you had any illness and/or injury since you were tested

the first time?

What illness did you have?_

and/or

What kind of injury did you have? _
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