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The Aronson Shopping List is a short-term memory test

which integrates current knowledge of brain-behavior

relationships in assessment. The test was designed to

detect deficiency in fluid intelligence. The goal of this

study was to standardize the test on an elderly population.

The sample was composed of 67 males and females whose ages

ranged from 62 to 89 years. It was found that recent

stressful events did not account for variation of

performance on the ASL. The reliability of the test,

established by means of a test and alternate form retest

procedure, was found to be .70 after an average of eleven

months. Percentiles are presented indicating performance

comparisons. Further experimentation would be needed to

establish whether the test would be useful to designate

organic brain pathology.
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STANDARDIZATION OF A MEMORY TEST WITH

AN ELDERLY POPULATION

In order to discriminate clients who may be brain

damaged from those who are normal intact individuals,

clinicians often rely on brief clinical devices to help

make the judgement. Major advancement in the understanding

of brain-behavior relationship has been achieved within the

past few decades. Yet a small number of screening tests,

which were developed in the 30's and 40's and based on

empirical findings of that early period, are still the

basic instruments employed by clinicians in the diagnosis

of brain pathology. It is not to suggest that these tests

are not valid. However, it is time to consider new testing

procedures which integrate current knowledge about brain-

behavior relationship in their assessment. It is the

objective of the present study to document a new memory

test developed by Aronson in 1969. If the results of this

study are favorable, research built upon those results will

evaluate the test as a measure of organic brain

dysfunction.

Unitary Versus Specific Views of Brain Functioning

There is a controversy regarding the usefulness of

neuropsychological tests designed to measure only one or

two behavior modalities. This disagreement is founded on

two theories of the brain, the unitary and the specific
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views of brain functioning. During the nineteenth and

early twentieth centuries, the brain was assumed to be

organized in accordance with discrete categories of

behavior (Goldstein & Ruthven, 1983). Behavior of an

individual was found to be affected by lesions of discrete

structures in the brain. Broca's and Wernicke's areas were

considered to be two discrete areas in the brain which

controlled certain specific functions.

Lashley's experiment with rats in 1929 allowed him to

formulate his Principle of Equipotentiality and Law of Mass

Action. He demonstrated that, regardless of the site of

the lesion in the brain, deterioration of an animal's

behavior is directly related to the extent to which the

cortex is injured (Lashley, 1929). Lashley and Wiley's

further study with rats in 1933 confirmed the findings.

Research with human subjects also found confirming results

(Chapman & Wolfe, 1959). Rylander (1943) investigated 16

patients who had tissue from regions of the cerebral

hemisphere other than the frontal lobes removed. He

concluded that "memory, brain fatigue and concentration"

seemed to depend on the activity of the whole brain.

Chapman and Wolfe (1959) showed that simple motilities and

sensory functions are related to the site of tissue loss

within the cerebral hemispheres while higher integrative

functions, such as learning, memory and organizing, are



3

impaired in relation to the amount of tissue loss

regardless of the site.

The unitary view did not persist without challenge.

Lezak (1983) refers to recent studies conducted by

Goldstein and Shell in 1973 and Goodglass and Kaplan in

1979 as supporting the specificity view. One major area of

investigation which argues for the specificity of brain

functioning focused on comparing the effect of frontal lobe

lesions to that caused by lesions within other cerebral

regions. Halstead (1940) studied the performance of normal

individuals and patients with cerebral injury on a task

requiring them to sort or group heterogenous test objects.

He found that individuals with frontal lobe lesions did

worse not only when compared to the normal individuals but

also to individuals with cerebral lesions posterior to the

frontal lobe. Another area of study that has attracted

much attention is the laterality of brain functions. As

example, Fields and Whitmyre (1969) compared the

performances of 23 patients with right hemisphere damage to

those of 18 patients with left hemisphere damage using the

Wechsler-Bellevue I. They found that deficits in verbal

functioning are related to impaired integrity of left

cerebral hemisphere while deficits in performance

functioning are related to impairments of right hemisphere.

Additional research contributing to the laterality theory

of the brain was conducted by Dimond and Beaumont in 1974.
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They presented "stimuli for paired-associate learning of

digits and symbols...to left, right or both cerebral

hemispheres in a group of right-handed and a group of left-

and mixed-handed subjects" (p.275) and found that the non-

right-handed subjects were superior to the right-handed

subjects in learning the task while subjects with stimuli

presented to the right hemisphere were the worst when

compared to the other groups. This suggests the unequal

functioning of the cerebral hemispheres.

In an attempt to formulate a conclusion on the unitary

versus specific functioning of the brain, it is of interest

to consider evidence that supports both views. In fact, in

their report of the experiments with rats, Lashley and

Wiley (1933) also claimed that although the extend of

lesion determined the performance of the rats, there was

difference in performance between those which had lesions

in the auditory cortex and those in the motor, visual and

somesthetic regions. Criticized by Holmes in 1958, Teuber

and Weinstein (1958) argued that their study in 1957

suggested coexistence of both specific and general effects

of cerebral lesions in human subjects. In his study on the

effects of background interference on test performance,

Nemec (1978) has also shown evidence that brain damage has

both a general and a specific effect. Lewinsohn and his

colleagues (Lewisohn, Zieler, Libet, Eyeberg & Nielson,

1972) compared the performances of brain-damaged and normal
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patients on four different short-term memory tasks. They

reported that there were large difference on the

performance between the normal control and the pathological

groups. However, the results also indicated that "patients

with anterior cerebral damage did more poorly than patients

with posterior damage on both visual and auditory short-

term memory tasks" (p.248). They also reported no

significant difference between the performance of the

right- and left-hemisphere damaged patients. A study with

250 patients, forming a confirmed organic group, a not-

confirmed organic group and a normal subject group,

indicated that the more diffuse the involvement of brain

tissue the greater the memory disturbance (Kear-Colwell,

1973). However, the author presented a problem to those

with the unitary view since the study also found that

patients with focal lesions of the brain did not show

measureable memory deficit.

A close look at these contrasting bits of evidence

would surely conclude with Lezak (1983) that brain damage

is a multidimensional phenonmenon which has to be

understood and measured by multidimensional examination

approaches. However, since well-designed tests which

measure highly integrative functions differentiate

"organics" from "normal-intacts", a brief device may be

valuable in detecting the presence or absence of brain

damage as well, perhaps, as the degree of that pathology.
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Another issue worth noting is that, as

neuropsychological assessment techniques become more

sophisticated and comprehensive in measuring differential

cerebral dysfunctions, there appears to be even greater

need for well designed screening tests. Lacks (1982)

argues for the use of Bender Visual Motor Gestalt Test in

psychiatric settings and claims that "administration of an

elaborate battery of neuropsychological tests in these

settings does not seem realistic or cost efficient"

(p.678). She argues even further that "it is somewhat like

trying to kill a fly with a cannon. Why give 3- to 8- hour

procedures if you have a 5 minute test that serves the same

purpose?" (p.678 ).

Screening Tests as Diagnostic Devices for Brain Damage

Many brief clinical tests designed to detect brain

pathology by measuring a specific behavior modality were

developed in the 30's and 40's in response to the

prevalence of the unitary view of brain functionings. In

his review of techniques utilized in assessing brain

disorders, Klenbanoff (1945) categorized the tests into

unspecialized and specialized tests. He concluded that

specialized tests which measured specific functions such as

abstract thinking, memory and visuo-motor abilities "can

and do reveal definite impairment in mental functioning in

cases in which prefrontal lobe tissue has been removed

surgically" (p.616). Research on the effects of prefrontal
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lobotomy on people's behavior was one of the major areas of

interest in neuropsychology of this period.

Review of the literature concerning screening methods

utilized to assess brain pathology indicates a tremendous

effort spent in validation of tests developed during the

"Zeitgeist" of the 30's and 40's. In general, screening

tests for neurological dysfunctions can be grouped into two

categories, namely non-verbal devices and verbal devices.

Screening Devices Based upon Non-verbal Tasks.

Screening tests designed to measure nonverbal behavior are

among the most frequently utilized assessment techniques

employed by clinicians (Brown & McGuire, 1976; Golden &

Kuperman, 1980; Lubin, Wallis & Paine, 1971). One early

method which is still used in the assessment of

neurological disorders is the Block Design task. Parker

(1957) compared the performance of a group of 30 adult male

hospitalized patients who were diagnosed as having brain

pathology to another group of 30 adult male patients who

showed no evidence of brain damage. The results indicated

that the Wechsler-Bellevue Block Design subtest

"differentiated the brain-injured from the uninjured Ss at

a highly significant level" (p.426). A later study

conducted by Alexander (1973) also reported similar

findings.

Memory impairment and diminished capacity to learn new

material have always been considered as expressions of
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brain pathology (Filskov & Leli, 1981; Russell, 1981). One

of the tasks designed to assess memory impairment and

diminished capacity to learn was Graham and Kendall's

Memory-for-Designs Test (1946). Studies which compared the

Memory-for-Designs Test with other tasks indicated the

effectiveness of the test in the differentiation of brain

damaged from normal individuals (Brilliant & Gynther, 1963;

Garrett, Price & Deabler, 1957; Korman & Blumberg, 1963;

Price, Garrett, Hardy & Hall, 1958). Kendall (1962)

administered the test to a group of 36 brain disordered

elderly patients and a matched group of 36 control

subjects. The results indicated that the Memory-for-

Designs test scores significantly differentiated those two

groups. Research conducted by Richie and Butler (1964)

with mentally retarded subjects also showed supportive

results.

The Bender Visual Motor Gestalt Test (Bender, 1938)

has been found to be one of the most frequently utilized

non-verbal tests in psychiatric settings (Brown & McGuire,

1976; Lubin, Wallis & Paine, 1971; Reynolds, 1979).

However, Anglin, Pullen and Games (1965) investigated the

usefulness of the Memory-for-Designs Test and the Bender

Visual Motor Gestalt Test with organic and non-organic

subjects. They reported that low validity was demonstrated

by both tests in assessing brain damage. Conversely, in

their study with patients admitted to Malcolm Bliss Mental
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Health Center, Brilliant and Gynther (1963) demonstrated

that the Bender Visual Motor Gestalt Test "predicted

clinical diagnosis of organicity at a very high level of

significance" (p.477). Nemec (1978) administered the test

to two groups of subjects with established Brain Syndrome

diagnosis and a group of non-brain-damaged controls. He

found that the brain syndrome group did significantly worse

than the non-brain-damaged group. An early study (Olin &

Rexnikoff, 1958) which modified the administration

procedure of the test by comparing the copied and recalled

reproductions of the designs also indicated promising

results.

Another commonly used screening test for brain

pathology is the Benton Visual Retention Test (Benton,

1945). Benton (1950) presented a modification of the

Visual Retention Test which did not require subjects to

reproduce the designs. He found that the test failed to

reflect impairment at all levels. Another research,

conducted by L'Abate and his colleagues (L'Abate, Boelling,

Hutton & Mathew, 1962), comparing a group of brain damaged

patients and a control group of psychotic patients, also

failed to find supporting results for the use of the test

in detecting brain damage. In contrast, Brilliant et al

(1963) as well as L'Abate, Voger, Friedman and Chused

(1963) reported evidence confirming the effectiveness of
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the test in differentiating brain damaged from non-brain

damaged.

An attempt to conclude upon the effectiveness of non-

verbal screening tests in the diagnosis of brain damage

appears to be difficult, if not impossible. In general,

one or another of the non-verbal tests, which include the

Block Design subtest of the WAIS, the Memory-for-Designs

Test, the Bender Visual Motor Gestalt Test and the Benton

Visual Retention Test, appear to serve a definite function

in the recognition of brain damage. However, as most of

these devices depend largely on either the visual or visuo-

motor abilities, there are obviously some limitations on

the application of these tests to specific clinical

patients groups.

Screening Devices Based on Verbal Tasks. One of the

earliest verbal tests used in psychiatric settings to

assess the presence and absence of brain damage is the

Wechsler Memory Scale (1945). Studies (Cohen, 1950;

Howard, 1950; Howard, 1954) comparing the performances of

organic patients with psychotic patients indicated that the

test could not distinguish the two groups. Dujovne and

Levy (1971) administered the test to 276 normals, i.e., no

known psychiatric illness, and 158 brain damaged subjects.

He compared their performances on the test and found no

significant difference between the two groups. Another

similar study conducted by Parker (1957) with 30 brain
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injured patients and 30 normal controls also demonstrated

no significant difference in their performances.

Along with the doubt about the effectiveness of the

scale in detecting neurological disorder, the scale has

also been criticized on its psychometric defects. Lezak

(1983) points out that the scale has a very restricted

normative population. He claimed that "Its very restricted

age range stops at the point where the greatest normal

changes in memory function begin to take place and where

the incidence of central nervous system abnormalities

increases" (p.46 4). Other objections to the Wechsler

Memory Scale concern: its limitations due to its reliance

upon a memory quotient, the high correlation between many

of its subtests and tests of intellectual ability, the fact

that it is supposed to be a general measure but is heavily

weighted on verbal ability, and its questionable

reliability (Lezak, 1983). In addition, similar to

Wechsler's intelligence tests, the Wechsler Memory Scale

has many subtests. Its requirement for a lengthy period

for administration and its cumbersome scoring may also

limit its usefulness as a screening device.

Another verbal test, used more frequently in Britian

than the United States in the diagnosis of neurological

disorder, was developed by Inglis (1959). Inglis (1957)

administered a paired-associate learning task to an elderly

group of psychiatric patients and found that performance on
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the task was relatively more impaired in elderly patients

with organic brain pathology than in elderly patients with

functional psychiatric disorders. He modified the task and

developed the Paired-Associate Learning Test in 1959. The

test was composed of two forms, each of which was made up

of three "new" pairs of words. The subjects were required

to reproduce the response word when the stimulus word was

presented. Inglis (1959) described the procedure briefly

as,

The material is presented in this way until the

patient gets 3 consecutive correct responses for each

stimulus word or until each stimulus word has

presented 30 times, whichever is sooner. The examiner

stops presenting each stimulus as its criterion is

reached. Supposing that one pair is learned to the

criterion before the other two then the appropriate

stimulus word is dropped out and the remaining pair

are simply alternated (p.441).

Inglis (1959) demonstrated that elderly patients with

memory disorder showed difficulty in learning the paired-

associates. A study conducted by Issacs (1962) on normal

and brain damaged old people also indicated the

effectiveness of the test in differentiating the groups.

However, conflicting results have also been documented.

Riddell (1962) compared the performance of a group of

elderly psychiatric patients on the Inglis test and the
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Walton and Black Modified Word Learning Test. He found

that the Inglis test had lower validity in assessing brain

pathology. Three groups of elderly normals, brain-damaged

psychiatric patients and non-brain-damaged psychiatric

patients were studied by Alexander (1973). He also

demonstrated no significant difference between the

performances of the three groups of subjects on the Inglis

test.

Despite these contrasting findings of its usefulness

in detecting brain pathology, the Inglis test may be

valuable because of its simplicity, briefness and ease of

administration and scoring. Erickson and Scott (1977)

imply in their review of clinical memory tests that a

paired-associate learning task like the Inglis test may be

a viable device in the diagnosis of brain pathology.

However, according to Lubin et al (1971) and Brown et al

(1976) who reviewed clinical tests used in the United

States, the Paired-Associate Learning Test has not been

used frequently in psychiatric settings. One reason which

may account for that infrequency may be the lack of

normative data for the test. It is difficult to determine

the degree to which the person tested deviates from a

normal group. Another problem of the Inglis test is that

it may measure only verbal ability. It has long been

demonstrated in various studies that performance abilities

are usually more impaired than verbal abilities in patients
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who, have been diagnosed as brain damaged (Allen, 1948). A

task which confines itself to assess the reduction in

verbal ability may lose considerable potential sensitivity

in detecting pathology.

A technique used largely with elderly patients in the

assessment of brain damage is the Mental Status

Questionnaire. Kahn, Goldfarb, Pollack and Pack (1960)

suggest this 10-item questionnaire as a screening technique

for cerebral damage. The questions cover such areas as

orientation, memory and information. Zarit (1980),

describing the test, stated,

A patient who is asked these mental status questions

can give three possible responses. He can answer

correctly, suggesting intact brain functioning. He

may respond that he does not know or give a wrong

answer, which is often indicative of demantia. Or the

person may respond to connotative, rather than

denotative, aspects of the question (p.142).

He gave an example of a hospital patient with cerebral

damage who might respond by saying "Huntington Hotel"

instead of "Huntington Hospital" when asked where he was.

Apparently, Kahn's mental status questionnaire is a

rating scale which provides a structured procedure for

interview. Instead of standardized screening criteria for

scores, the questionnaire allows more subjective judgement.

Kahn and his colleagues (Kahn et al, 1960) recognized the
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subjectivity of psychiatric rating. Yet, they validated

the questionnaire based on its significant correlation with

psychiatrists' global impressions. Nevertheless, in their

discussion, they cited other research under way and

suggested that the mental status questionnaire, along with

the face-hand test, significantly correlated with mortality

within a one year follow-up period. It is apparent that

the questionnaire is valuable to help structure an

interview and alert the examiner to problem areas that will

need further study.

Current Findings about Paired-Associate Learning

Although there are some limitations for the use of the

Inglis Paired-Associate Learning Test in the diagnosis of

neurological disorder, the specific skills called for by

paired associate learning tasks would indicate it to be an

effective method in measuring reduction of ability to learn

new material. In his review of memory tests, Erickson et

al (1977) confirmed the usefulness of paired associate

learning tasks in the assessment of memory disorder. Some

current studies conducted after Inglis developed his test

may contribute to the greater understanding of the

potential of paired associate learning.

Paivio's Dual Coding Model. One of the leading

researchers and theoreticians who relates learning of

paired associates to imagery is Paivio. His dual coding

model provides a theoretical framework for the
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understanding of imagery effects on learning and memory.

In 1956, Lambert and Paivio demonstrated that their

subjects learned lists of English noun-adjective pairs more

easily when the nouns preceded, as stimuli for, the

adjectives. In a later study with both English and French

speaking subjects, Yuille, Paivio and Lambert (1969) also

showed confirming results.

The other important area of Paivio's studies concerns

the effect of concreteness of either the stimulus or the

response on human learning. Paivio (1963) found that

paired associate learning is facilitated if the noun has

high concreteness. This effect is greater when the

stimulus rather than the response is highly concrete. In

their later studies, Paivio, Yuilie and Smythe (1966) and

Paivio (1966) cross validated the findings.

Embedded in Paivio and his colleagues' findings are

two important implications. One, people learn noun-

adjective pairs more easily when the noun is given as the

stimulus and, two, has high imagery. This formulates

Paivio's (1963) conceptual pegs theory which he described,

"incorporates imagery as a mediator of recalls is relevant

even in learning situations involving associatly unrelated

pairs" (p.378). Yuille and Marschark (1983) describes that

"whereas the imagery values of both stimulus and response

items should affect performance in paired-associate tasks,

the imageability of the stimulus should be relatively more
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important than that of the response" (p.137). The other

important implication of their findings is the perceptual

nature of the image. Yuille et al (1983) describe Paivio's

model of imagery and claim that "the representational mode

for nonverbal thought, involving dynamic processes similar

to active perception" (p.133). In short, not only is

verbal ability measured, non-verbal perceptual ability is

also assessed when imagery augments the effect of an

association.

Face Validity of the Task. Another issue which is

always involved in test construction is the face validity

of the test. A device designed to detect the presence or

absence of organic pathology is preferable if it has face

validity. Erickson and Scott (1977) suggest that a brief

screening device should have face validity, that not only

psychologists but also "the patients should see the task as

reasonable and worthwhile" (p.1144). Crook, Ferris,

McCarthy, and Rae (1980) designed a digit recall task which

required the subjects to recall ten digits arranged in a

3-3-4 groupings as in long distance telephone numbers.

They reported that such task significantly differentiated

aged impaired from normal subjects. In this respect, a

device that requires the individuals to perform tasks which

are related to daily life are likely to be more effective

in diagnosis.
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The-Aronson Shopping List as a Memory Test

Historical Background. The Aronson Shopping List was

developed in 1969 at the inpatient psychiatric unit of a

university training hospital (H. Aronson, personal

communication, September 15, 1983). The task was

originally meant to be a substitute for the Wechsler Memory

Scale paired associate subtest. The primary impetus for

the new test was a response to complaints of elderly

patients that most of the tests they were given put them

into the role of children and were, therefore, insulting.

The new task was designed to ask for skills that had face

validity for adult everyday life. There were other goals

which the new test was designed to reach. For example, the

test was purposely made to appear more difficult than it

was in reality. This allowed a feeling of success for

those who could do reasonably well and an excuse for those,

more sensitive patients who would, otherwise, be suddenly

faced with an obvious lessening of previous ability. The

work of Inglis and of Paivio was available and incorporated

into the structure of the task from its initial design.

The test appeared to be readily accepted by the wide

range of patients of the kind who were admitted for short-

term stay at a training hospital for psychiatric disorders.

It also appeared useful in differentiating depression from

such difficult to detect brain syndromes as a series of

small CVAs or the early stages of Alzheimer's Syndrome.
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Few available verbal screening tests made use of current

research. It was decided to first test the Aronson

Shopping List to determine its usefulness as a measure of

memory and later to evaluate the technique as a device for

brain damage detection.

The Task. The Aronson Shopping List is constructed in

two forms, each of which is composed of 10 noun-adjective

pairs. The nouns are the stimuli for the recall of the

pairs and are names of commodities commonly available in

stores. It was hoped that the nouns would provoke high

imagery effects. Moreover, the nouns and adjectives were

combined in infrequently joined pairs to assure that they

required "new" learning as opposed to utilizing old habits.

Standardization Procedures for the Aronson Shopping List

Reliability. While the Aronson Shopping List appears,

theoretically, to be an effective device for detecting

brain damage, whether the List is reliable is a major

concern of the present study. Anastasi (1982) defines

reliability of a test as

the consistency of scores obtained by the same persons

when reexamined with the same test on different

occasions, or with different sets of equivalent items,

or under other variable examining conditions. This

concept of reliability underlies the computation of

the error of measurement of a single score, whereby we

can predict the range of fluctuation likely to occur
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in a single individual's score as a result of

irrelevant, chance factors...In its broadest sense,

test reliability indicates the extend to which

individual differences in test scores are attributable

to "true" differences in the characteristics under

consideration and the extend to which they are

attributable to chance errors (p.102).

One widely applicable method for finding the

reliability of a test is by using alternate forms of the

test and measuring the consistency of the scores obtained

by the same individual with the two forms. That is, on one

occasion the individual is tested with one form of the

test. On a later occasion, the same individual is tested

with the alternate form.

In order to minimize the practice effect, alternate

forms, I and II of the Aronson Shopping List, have been

used during the test and the retest occasions. Each form

consists of 10 noun-adjective pairs in combination. The

pairs, however, are different in each. The reliability of

the test can be tested by correlating the scores obtained

on Form I with that on Form II.

Comparative Norms. A clinical test should have

normative data with which the score obtained by an

individual can be compared. In fact, as Anastasi (1982)

notes,
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To say that an individual has correctly solved 15

problems on an arithmetic reasoning test, or

identified 34 words in a vocabulary test...conveys

little or no information about his or her standing in

any of these functions (p.65).

In terms of the Aronson Shopping List, a standardization

sample of elderly independent functioning subjects has been

selected to provide the normative data for future

comparisons. In comparing the memory or learning abilities

of old aged people and young subjects (Anders & Fozard,

1973; Bak & Greene, 1980; Goldstein & Shelly, 1975), it is

generally found that younger people perform significantly

better than the elderly group in all the tasks. Based on

these findings, it is inferred that a group of old aged

subjects is at the outer limit of independent functioning.

The elderly would have sustained those small damages and

disabilities which life inflicts. Therefore, a comparison

with the functioning elderly as opposed to a comparison

with others of their own age would define ability in terms

of an independent life style versus a need for a supervised

situation.

Method

Subjects

Subjects for this study were 68 elderly volunteers who

were functioning at a minimum or better level of

independence. Of these subjects, 63 were foster
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grandparents at a regional state school for the retarded;

five were members of a senior citizens club and health

center funded by a municipal government for those elderly

citizens who were able to leave their homes. One of the

latter group was dropped from the study on the grounds of

teasing the examiner by pretending to fail a single item

repetitively. That subject was excluded from the

statistical analysis. The 67 subjects who acceptably

completed the tasks consisted of 13 (19.4%) males and 54

(80.6%) females. Their ages ranged from 62 to 89 years

with a mean of 73.3 years. All subjects were judged as at

least minimally skilled at self directed daily life.

Informed consent was obtained from each subject following

the procedures approved by a university review board for

the protection of human subjects (Appendix A).

Instruments

Subjects were asked to do two groups of measures. The

first consisted of four subtests of the Wechsler Adult

Intelligence Scale (1955) for earlier subjects, or, five

subtests of the Wechsler Adult Intelligence Scale-Revised

(1981) for latter subjects. The second task consisted of

Form I (Appendix B), and at a later date, Form II (Appendix

C) of the Aronson Shopping List.

Procedure

Three doctoral students in clinical psychology

administered the tasks. Those 16 subjects interviewed in
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1980, all foster grandparents, were administered the

Vocabulary, Digit Span, Comprehension and Block Design

subtests of the WAIS following standard procedures

(Wechsler, 1955). The remaining 47 foster grandparents and

4 senior citizens, tested in 1982, were administered the

Vocabulary, Digit Span, Comprehension, Block Design and

Digit Symbol subtests of the WAIS-R, following the standard

instructions (Wechsler, 1981). After the Wechsler

subtests, the subjects were administered Form I of the

Aronson Shopping List following the standard instructions

(Appendix D).

Of the above, 25 subjects, who could be located, were

retested at a minimum of one month after the initial test.

The average length between test and retest was 11.4 months

with a standard deviation of 9.7. During retest an

alternate form, Form II, of the Aronson Shopping List was

administered following the same procedures used for Form I.

Results

Description of Subject Group, Demographics

Table 1 summarizes the biographic and demographic

information concerning the subjects. When the distribution

of ages was compared to the normal curve, it was found that

the subjects are almost normally distributed. The subjects

were slightly more clustered at the younger ages (skewness

= 0.299 and kurtosis = -0.088).
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Another distribution, based upon educational levels,

was compared to the normal curve. Most subjects had some

high school. The distribution was dispersed rather broadly

(skewness = -0.127 and kurtosis = 0.892).

Table 1

Descriptive Statistics of the Standardization Sample

Variable Parametric N Percentage
Data

Age 67

Mean 73.3

SD 5.8

Sex

Male 13 19.4

Female 54 80.6

Years of Education

Mean 10.7

SD 3.1

Marital Status

Married 14 20.9

Separated 4 6.0

Widow(er) 38 56.7

Divorced 11 16.4

Subject Source

Foster Grandparents 63 94.0

Senior Citizen Club 4 6.0
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Table 1 -- Continued

Variable Parametric N Percentage
Data

Years Since Retirement

Not Retired/Housewife 14 20.9

Retired 53 79.1

Mean 10.8

SD 13.5

Moved Within Last Year

Yes 7 10.4

No 60 89.6

Birth/Death in Family

Yes 16 23.9

No 51 76.1

Health Condition

Excellent 17 25.4

Good 31 46.3

Average 13 19.4

Poor 6 8.9

Hospitalized Last Year

Yes 15 22.4

No 52 77.6

Recent Illness

Yes 15 22.4

No 52 77.6
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Table 1 -- Continued

Variable Parametric N Percentage
Data

Sensory Difficulties

None 29 43.3

Poor Hearing 19 28.4

Poor Vision 9 13.4

Poor Motor Skill 9 13.4

Statistical analysis by means of t-tests or Pearson

product moment correlations indicated few significant .

differences with the Aronson Shopping List between subjects

of different biographic or demographic groups. See

Table 2. A one-tailed t-test comparing the scores obtained

by subjects from the two different sources indicated that

the Senior Citizen group scored significantly lower

(better) than the Foster Grandparent group. Age and

education were also significantly related to scores on the

ASL.
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Table 2

Statistical Analysis of ASL Scores by Demographic Group

Pearson Chi

Demographic t = r = Square p <

Sex 1.35 .21

Age .44 .0002

Marital Status 33.5 .99

Education -.43 .0003

Source of Subjects 4.03 .001

Moved -0.63 .53

Birth/Death in Family -0.55 .59

Health Condition 69.9 .12

Hospitalized 0.00 .99

Recent Illness -0.35 .73

Sensory Difficulties 65.2 .21

Years of Retirement -.03 .82

Description of Subject Group, Intelligence

To determine the intellectual functioning of the

subjects, their raw subtest scores on either the WAIS or

the WAIS-R were compared to the standard score norms of the

Wechsler tests, as well as, to Wechsler's subjects within

the 60 to 74 age range. Table 3 summarizes the results for

the five subtests. Compared to the Wechsler standard score



28

group, i.e. ages 20 to 34, (Wechsler, 1955; Wechsler,

1981), these subjects function at the lower margin of the

average range. However, as shown in Table 3, when compared

to subjects closer to their own age, these subjects

functioned at mid-average.

Wechsler's age -graded comparison only reaches 79 years

for the WAIS and 74 years for the WAIS-R. The subjects of

this study may be functioning at a higher range than the

comparison norms allow us to demonstrate.

Table 3

Scaled Scores Obtained by the ASL Standardization
Group on Five subtests of the WAIS or WAIS-R

V DS C BD DSym

WAIS Subtests
(N = 16)

Standard Score

Mean 9.2 7.5 8.9 6.3 -

SD 2.6 2.8 3.5 1.9 -

Scaled Score
(by age)

Mean 10.7 10.1 11.3 10.0 -

SD 2.3 2.9 4.0 2.6 -
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Table 3 -- Continued

V DS C BD DSym

WAIS-R Subtests
(N = 51)

Standard Score

Mean 7.7 6.6 8.5 5.3 3.9

SD 3.0 2.3 3.4 2.1 1.8

Scaled Score
(by age)

Mean 8.7 8.0 9.5 9.5 8.2

SD 3.1 2.6 3.1 8.7 3.0

WAIS & WAIS-R Combined
(N = 67)

Standard Score

Mean 8.0 6.8 8.6 5.5 3.9

SD 3.0 2.4 3.4 2.1 1.8

Note. V = Vocabulary; DS = Digit Span; C = Comprehension;
BD = Block Design; DSym = Digit Symbol.

Prorated Verbal, Performance and Full Scale IQ Scores

Prorated Verbal, Performance and Full Scale IQ scores

were obtained as suggested by Wechsler (1981). Figures 1

and 2 represent the obtained distributions of prorated IQs

for our subjects. It can be seen that the IQ scores are

widely dispersed with means and standard deviations equal

to 96.3 and 16.0 for the Verbal, 90.7 and 15.6 for the



30

Performance, and 93.8 and 14.7 for the Full Scale Prorated

IQs respectively. Compared to people aged 21 to 34, our

subjects have more intact verbal skills than perceptual

and/or motor abilities.
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Figure I

Frequency distributions for the prorated
verbal and performance IQs of the

ASL standardization group
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Figure II

Frequency distribution for the prorated
full scale IQ of the ASL

standardization group

Reliability of ASL

To investigate the reliability of the ASL, two major

steps were undertaken. First, it was necessary to

determine the scoring values for the test. Two criteria

were established: (a) the scores should reflect the degree

of intactness of the subjects in terms of their ability to

learn new material. Thus, a person who made five mistakes

in the third trial but could recall them all in the forth

trial should obtain a better score than someone who made

only one mistake in the third trial but could not recall

the same associated pair throughout the next three trials;

(b) the scoring system required easy administration and

simple calculations.
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Once the scoring system was chosen, a second step

determined the reliability of the ASL. This was done by

means of a test and alternate form retest procedure. A

Pearson product moment correlation coefficient computed

with the subjects' test and retest scores was equal to

0.70.

Distribution of Scores

Figure 3 represents the frequency distribution of

scores on the ASL. It can be seen that the distribution is

positively skewed (skewness = 2.15 and kurtosis = 4.89)

with a mean of 6.4 and a standard deviation of 7.5.
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Intelligence Comparisons

To investigate the relationship between intelligence

and performance on the ASL, standard scores on the obtained

WAIS or WAIS-R subtests were correlated with the scores

obtained on the ASL. Table 4 presents the resulting

coefficients of correlation. It can be seen that scores on

the ASL correlated negatively with scores on the WAIS or

WAIS-R subtests as well as the prorated IQ scores. The

coefficients of correlation range from -.10 to -.53. For

the subjects administered with the WAIS subtests,

correlations for the ASL scores and all the subtests, as

well as the prorated IQ scores, were not significant

(p > .05). However, Digits Forward correlated significantly

with the ASL scores (p < .05).

Contrasting to the WAIS-subtest group, for subjects

administered with the WAIS-R subtests, all the subtests, as

well as the prorated IQ scores, correlated significantly

with the ASL scores (p .002 to p < .03). For this group

of subjects, the correlation for Digits Forward and the ASL

scores did not reach significant level (p > .05), whereas

Digits Backward correlated significantly with the ASL

scores (p < .05).
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Table 4

Correlations of ASL Scores and Wechsler Subtests Scores

V DS DF DB C BD DSym VIQ PIQ FSIQ

WAIS -.45 -.36 -.55 -.15 -.28 -.23 -. 49 -. 10 -. 38
Subtest
(N = 16)

WAIS-R -.50 -.30 -.20 -.33 -. 49 -.48 -.52 -.50 -.51 -.53
Subtest
(N = 51)

Combined
WAIS &
WAIS-R
Subtests -.49 -.30 -.45 -. 44 -47 -.4 -.47
(N = 67)

Note. V = Vocabulary; DS = Digit Span; DF = Digits Forward
Raw Scores; DB = Digits Backward Raw Scores;
C = Comprehension; BD = Block Design; DSym = Digit Symbol;
VIQ = Verbal IQ; PIQ = Performance IQ;
FSIQ = Full Scale IQ.

Pattern of Raw Scores on the ASL

Percentiles of scores on the ASL were obtained for six

age levels. These values are presented in Table 5. It is

interesting to note that about 90% of all the subjects

scored within one standard deviation above the mean.

Compared to the normal curve, it is apparent that, for our

sample, more subjects cluster at the lower (better) score.
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Table 5

Aronson Shopping List Raw Scores Translated
into Percentiles for Six Age Levels

Age Level Percentile

(N) 25% 50% 75% 80% 85% 90% 95% 100%

60 - 64 (4) 3 8 10 11 11 11 11 11

65 - 69 (14) 1 1 6 7 7 8 11 11

70 - 74 (21) 1 3 6 6 7 8 9 16

75 - 79 (20) 2 4 7 7 8 10 15 18

80 - 84 (6) 11 21 29 29 29 32 32 32

85 & Up (2) 3 3 35 35 35 35 35 35

All Ages (67) 1 4 8 9 11 16 23 35

Note. Higher percentile rank represents poorer
performance.

Subjects retested after a one-month interval and those

retested after a two-year interval are compared. The

analysis indicates that the two-year interval group had

lower (better) average scores on both Form I and Form II of

the ASL. Table 6 presents the mean scores for both

intervals of retest on both forms of the ASL, as well as

the means of their prorated IQ scores.
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Table 6

Mean ASL and IQ Scores of Subjects Retested After
One Month vs. After Two Years on Two Forms

of the Aronson Shopping List

Interval Between ASL Mean IQ*
Testings N Form I Form II r

Two Years 13 5.5 5.3 .52 105.5

One Month 12 11.75 10.67 .64 85.7

Two Groups
Combined 25 8.5 7.9 .70 91.8

Note. *Prorated from a minimum of 4 subtests of the WAIS
or WAIS-R.

r = Pearson product moment correlation coefficient
comparing two alternate forms of the ASL, p<.005.

Discussion

This study endeavored to standardize a memory test

which integrates current understanding of brain-behavior

relationships in its assessment. To do this, several

questions had to be answered: Does the test involve a

uniformity of procedures in its administration and scoring?

Is the sample of this study a good standardization group?

Is the test reliable as a memory test? What might the test

be measuring in terms of brain functioning? What might be

the next step to validate the test for use in the diagnosis

of organic brain pathology or to determine it as useless?
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Procedural Uniformity

It is apparent that standard instructions were

employed in the administration of the Aronson Shopping

List. A close look at the results indicates that the

scoring system of allocating single point to each error in

the first three trials and serially increasing score points

for the following trials appears to be appropriate for the

test.

Adequacy of Sample

As to the standardization sample, the results of our

study has made it apparent that the sample group is

composed of subjects whose ages and educational levels fall

into distributions which approach normality in a

statistical sense. We found no significant difference with

the performances on the Aronson Shopping List between

subjects of different demographic conditions. Some of

those conditions may be potentially stressful, related to

health conditions or indicative of mental status of

depression. This helps establish that the test measures

something other than a reaction to situational stress or an

emotional reactivity, states that are readily confused with

the organic brain syndrome. One demographic variable that

demonstrated significant differences in performance on the

Aronson Shopping List was the source of subjects. However,

since the number of subjects from the Senior Citizen Club

contributed only a very small portion (approximately six
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percent) of the total sample, the possibility of a chance

difference is reasonable to suggest. It is also possible

that a group of retired and younger citizens of a

university town are brighter or more intact than a general

group of elderly volunteers.

The relationship between abilities to learn new

material and age, as well as education has been discussed

widely (e.g. Lezak, 1983). Our results agree with the

findings that age correlates negatively with individuals'

ability to learn new material, whereas education correlates

positively with such ability.

The intellectual functioning of the subjects as

measured by the WAIS or the WAIS-R, contributes to the

major evaluation of the normality of the standardization

sample. When compared to people of their own age group,

the subjects are functioning at the mid-average level on

the subtests administered. While all these suggest that

the group is a reasonably random sample of the elderly

population in the United States, it would be inappropriate

to claim this with our small sample size.

In summary, these data suggest three attributes of the

standardization sample as a group and its performance on

the Aronson Shopping List. As an elderly group, the

subjects functioned close to the statistically normal in

terms of both current mental status and intelligence.

Distributions of most demographic characteristics of the
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subjects approach normality in a statistical sense. This

suggests that the subjects, as a group, are a good

representative sample of people of that age range.

However, compared to the WAIS-R standardization group of

that age range, our sample of males is low in number. In

any case, the ASL standardization sample is a reasonable

one for present purposes of comparison. Future studies

might augment the sample size.

Test Reliability

Our attempt to evaluate the reliability of the Aronson

Shopping List is two fold: (a) to compare the test

reliability with that of other, well established screening

techniques, (b) to reveal the possible sources of the error

variance. The first task was difficult, if not impossible.

Indeed, an inspection of the original documentation of

tests including the Wechsler Memory Scale (Wechsler, 1945),

the Inglis Paired Associate Learning Test (Inglis, 1959),

the Benton Visual Retention Test (Benton, 1945) and the

Bender Visual Motor Gestalt Test (Bender, 1938) reveals no

test reliability reported.

On the other hand, in her discussion of the test,

Anastasi (1982) noted that reliability for the Benton test

and the Bender Gestalt test were found to be in the 80s and

70s respectively. As reported by Graham and Kendall

(1968), the test and immediate retest reliability for the

Memory-for-Designs test was in the 70s among control
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adults. They further reported an index of reliability of

.92 obtained by means of a split-half procedure for the

test. Wechsler (1955; 1981) reported the test retest

reliability for the Block Design subtest as in the 80s.

The ASL reliability results lie in the lower 70s,

slightly below that of those other devices. However, a

close look at the reliability statistics of those

instruments and the Aronson Shopping List suggests some

differences which deserve some attention. While almost all

those tests, with the exception of the Block Design subtest

of the WAIS-R, had reported their reliabilities among

younger subjects only, the reliability coefficient obtained

in our study was computed with an elderly group.

Furthermore, in contrast to all those tests, all our

subjects were retested after an interval of at least one

month, while about half were retested after about two

years. Hence, a greater variability of scores in the test-

retest for the two years interval group would be expected.

This is confirmed in our findings.

One criticism for using a test and alternate form

retest procedure in the assessment of the reliability of a

test is that the forms may not be parallel. However,

despite the individual variability on performance, the

means of our subjects' scores on the two forms of the test

are very similar. This suggests that the two forms may be

equivalent in difficulty. The fact that the two-year
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interval retest group performed better than the one-month

interval retest group on both the test and the retest

occasions can be understood in that the former group may be

brighter. This is supported in our findings when we

compare their prorated Full Scale IQs.

What Might The Test Be Measuring?

While capacity for learning and memory is central to

all intellectual functions (Lezak, 1983), deficits in such

capacity have always been conceived to be related to mental

disorders of both an organic and a functional nature

(Erickson & Scott, 1977). In an attempt to link our study

to a theoretical framework of human intellectual

functioning, it is of interest to consider Cattell's theory

of fluid and crystallized intelligence.

Hayslip and Kennelly (1982) contrasted the two

concepts in their review of the literature concerning the

relationship between adult intellectual performance and

various components of memory function. They conceived

"fluid intelligence" as the capacities for perceiving

relationships and for problem solving, neither of which is

highly dependent on person's education and acculturation as

opposed to "crystallized intelligence" which does reflect

the person's education and acculturation. According to

Matarazzo (1979), "fluid intelligence (Gf), corresponds to

and reflects a pattern of neural-physiological and

incidental learning influences" whereas, "crystallized
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intelligence (Gc), is highly sensitive to each person's

unique cultural, educational, and environmental

experiences" (p.56).

In this sense, it can further be inferred that fluid

intelligence is the capacity to perceive relationships and

to learn new material. These abilities are easily related

to the organic or biological make-up of the person. Hence

fluid intelligence is more likely to be susceptable to

influences of organic brain damage, or conversely, organic

brain damage is more likely to be descernible in terms of

defects in fluid intelligence.

It is apparent that the Aronson Shopping List is a

task which requires individuals to learn new combinations

or associations of words. It may be that the ASL measures

fluid intelligence. One equivocal datum from our results

is the significant correlation between the performance of

subjects, who were administered with the WAIS-R, on the ASL

and the Digits Backward subtest. Hayslip and Kennelly

(1982) found that individual differences in short term

memory and crystallized intelligence are unrelated whereas

effortful short term memory, measured by Digits Backward is

highly related fluid intelligence.

Whether the ASL measures deficiency in fluid

intelligence or not cannot be confirmed by our results. It

is obvious that, for the subjects administered the WAIS

subtests, almost all the correlations between the ASL and



the intelligence subtests are not significant in a

statistical sense. One explanation for this may be the

small sample size of the WAIS-subtest group (N = 16). It

is also possible that the correlation is lower because of

the slightly lower reliability of some of the WAIS subtests

including Digit Span (Wechsler, 1955). Furthermore, since

the WAIS subjects had been administered only the Block

Design subtest, their performance IQ was prorated from that

single subtest. The prorated performance IQ scores for the

WAIS group may not be representative of their actual

performance ability.

A criticism of memory tests, many of which are used as

screening techniques for brain damage, is that these tests

measure the same abilities as intelligence tests (Erickson

& Scott, 1977; Eysenck & Halstead, 1945). However, it has

also been widely recognized that some subtests or

combinations of subtests of the WAIS or WAIS-R are

sensitive to brain damage (Berg, 1983; Lezak, 1983). A

dilemma hence exists: on one hand, a screening test must

not measure exactly the same abilities as an intelligence

test; on the other hand, it can reasonably call upon some

of those skills that intelligence tests measure. In this

respect, it is apparent that the Aronson Shopping List

appears to meet both criteria. Nevertheless, further

discussion concerning the relationship between the Aronson
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Shopping List and research on intelligence and brain

functions is possible.

Reitan is perhaps the first person who launched a

major effort in the investigation of laterality of brain

damage. He believed that people with lateralized lesions

of the brain could be differentiated by comparing their

scores on the verbal and performance scales of the W-B I

(Matarazzo, 1979). As early as 1955, Reitan found evidence

which suggested that patients with left hemisphere damage

did less well on the verbal subtests while patients with

right hemisphere damage did less well on the performance

subtests of the W-B I (Reitan, 1955).

Various subtests of the WAIS have been found to be

sensitive to some localized brain injuries (Berg, 1983).

In his literature review, Berg (1983) cited findings from

other researchers and suggested that while several subtests

of the WAIS reflect localized brain injuries, "Diffuse

injuries will generally lead to loss on most of the tests

sensitive to brain injury: Digit Span, Arithematic, Picture

Arrangement, Object Assembly, Block Design and Digit

Symbol" (p.77).

It is clear that differences between verbal and

performance subtests of the WAIS or WAIS-R are not

sufficient for diagnosis of brain dysfunction (Berg, 1983;

Lezak, 1983). However, once damage is ascertained,

deficits in verbal functioning have been found to be
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related to impaired integrity of the left cerebral

hemisphere and deficits in performance functioning have

been found to be related to impaired integrity of the right

hemisphere (Fields & Whitmyre, 1969). Balthazar and

Morrison (1961) also concluded that "the Wechsler verbal

and performance subscales are of diagnostic value in the

discrimination of left, right and indeterminate hemisphere

disturbance" (p.164).

Lawson and Inglis (1983), and Lawson, Inglis and

Stroud (1983) further suggest a two factor model for

intelligence. They factor analysized the subtests of the

Wechsler's test of intelligence based on the bipolar

verbal-nonverbal factor. They found that, on the whole,

verbal subtests had negative loadings on the nonverbal

factor whereas performance items all had positive loadings.

Their findings also suggested that the Block Design and

Object Assembly subtests had the highest positive loadings

while the Digit Symbol and Picture Completion subtests

showed only modestly positive loadings on the non-verbal

factor.

In general, the left hemisphere is considered as the

site that mediates verbal, analytic processes, while the

right hemisphere is more prepared for non-verbal and visual

perceptual functions (Berent, 1981). A link of this with

the findings obtained by Lawson and his colleagues

apparently indicates that, depending on their loadings on
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the verbal or non-verbal factor, each subtest of Wechsler's

intelligence test can be seen as sensitive to left or right

hemisphere functioning.

Effects of left or right hemisphere dysfunction on

performance of Digits Forward and Digits Backward have

widely been investigated (e.g. Golden, 1978; McFie, 1975).

The findings generally suggested that Digits Backward was

lateralized as a right hemisphere function while Digits

Forward was not. Whereas many of these studies utilized

both Digits Forward and Digits Backward, research using

only the digits forward technique can also generate much

information. De Renzi and Nichelli (1975) auditorally

presented digits or words to their subjects who were then

asked to repeat or identify the stimuli either orally or by

means of pointing to written digits or to pictures. They

found that, on all the three tasks, "left brain-damaged

patients were impaired in comparison to normals while the

right brain-damaged patients were not" (p.353). An

important conclusion can be inferred. Although two of the

tasks required the subjects to point to written digits or

pictures, a seemingly visual-perceptual task, it is

apparent that those two tasks were indeed "verbal tests not

requiring the use of speech" (p.353). In this respect,

patients with only right hemisphere damage would not be

impaired significantly as compared to the normal controls.
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Another subtest of the WAIS or WAIS-R which has

received much attention is Digit Symbol. Bauer,

Schlottmann, Kane and Johnsen (1984) studied the effect of

brain damage on the performance of the Digit Symbol

subtest. They found that the test correctly identified 72%

of all subjects. They concluded that, because of the high

false positive rate of the test, Digit Symbol had limited

clinical utility in detecting brain dysfunction when used

as the only measure.

Regardless of the limitations, on the whole, certain

subtests of the WAIS or WAIS-R have been found to be more

sensitive or lateralized to a particular cerebral

hemisphere. However, it has also been pointed out that

Wechsler's intelligence scales are not sufficient to be

used in the initial diagnosis of brain damage. For

example, one essential question with Wechsler's

intelligence scales in detecting brain damage is whether

they can differentiate diffuse or bilateral damaged groups

from normal controls. In Reitan's (1955) research,

mentioned earlier, no differential diagnostic possibilities

were found for patients with diffuse damage by means of

comparing their scores on verbal and performance subtests.

In view of the correlations found in our study,

between the Aronson Shopping List and parts of intelligence

tests, it is plaucible to investigate further to see if the

ASL may be useful as a screening technique to detect
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cerebral dysfunctions. Since we found that scores on the

ASL correlated with both verbal and performance areas of

functioning, further study might involve both brain

hemispheres for screening purposes.

ASL Norms

One object of our study was to provide reference norms

for comparison. Without further evidence, we suggest a

cut-off score of 15 points be met, above which pathology in

memory may be suspected. However, this score should not be

interpreted as a line that separates brain damaged from non

brain damaged individuals. Rather, further studies are

essential to determine the validity of the test as a device

for measuring brain damage, as well as placement of a cut-

off score. Our reasons for suggesting 15 points as a

tentative cut-off score are two fold: (a) slightly less

than 90% of all our subjects scored below (i.e. better

than) that score. Since our sample group is composed of

older people, there is the possibility that some of the

subjects might have suffered from minor damage in the

recent past which has not yet been noted to affect their

performance in daily life; (b) younger people who perform

at one standard deviation below the average ability of an

elderly comparison group are also likely to be well below

the average of their peers.

Suggestions for Future Research

It is apparent that further research to validate the
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Aronson Shopping List is needed. One way to validate the

test as a measure of organic dysfunction as well as a

measure of memory is to compare the performances on the ASL

of normal subjects with those of patients who have been

found to suffer from organic brain pathology. It is

important to see if the test is capable of detecting

organic damage in the left, as well as right hemisphere,

and diffuse as well as bilateral damage.
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Appendix A

Consent Form

We would like to check your memory compared to other

things you can do. I will tell you what I would like you

to do on each of the tests. Feel free to ask any questions

that you might have. There are no risks involved. You may

withdraw from the tests at any time should you become

uncomfortable.

Since this test, at this point, is still in its

formative stage we cannot give you immediate information as

to how well you do in relation to others. However,

information on your work will be given whenever we can.

I want to thank you for your help and hope that you

will enjoy working with me. Please be assured that the

results of these tests are strictly confidential. We will

not tell any of the others here about how you did. Thank

you again.

Name of Subject

1. I hereby give consent to to

perform or supervise the above tests.

2. I have been given a clear explanation of the procedures

to be used here. I understand that I may withdraw from the

tests anytime I want. Furthermore, I am assured of

confidentiality and lack of risks. With this understanding
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Appendix A -- Continued

and the answers to the questions that I ask, I voluntarily

consent to the tests described above.

Date

Signed
Witness

Signed
Subject

or

Signed
Person responsible

(if applicable)
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Appendix B

Aronson Shopping List - Form I

Introduction to Trial I. "Did you ever go shopping

and forget your list of the things you wanted to buy?

(allow brief response.) That is what is going to happen to

you here. You're going shopping and you have forgotten

your list. I am going to read you a shopping list to see

how many of the things you will be able to remember. This

is going to be a hard job. It would help to try and

picture the items on the list so you will remember them.

For example, if I tell you you have to buy a yellow ribbon,

and then if I ask you what you can tell me about the

ribbon, what would you say? (Supply correct response if

missed.) Now I'm going to read off yonir very unusual

shopping list. Ready?"

Trial I Trial II

long toothpaste small newspaper

hot paint cheap eggs

jar of celery hot paint

red lightbulbs dark shoes

cheap eggs jar of celery

heavy necktie long toothpaste

small newspaper red lightbulbs

seven bananas heavy necktie

round flowerpot seven bananas

dark shoes round flowerpot



Appendix B -- Continued

What can you tell me
about:

seven bananas

red lightbulbs

long toothpaste

round flowerpot

heavy necktie

jar of celery

dark shoes

hot paint

small newspaper

cheap eggs

Sum I

What can you tell me
about:

dark shoes

jar of celery

long toothpaste

seven bananas

red lightbulbs

hot paint

cheap eggs

round flowerpot

small newspaper

heavy necktie

Sum II

Trial III

heavy necktie

small newspaper

round flowerpot

cheap eggs

dark shoes

seven bananas

hot paint

long toothpaste

red lightbulbs

jar of celery

Trial IV - VII

cheap eggs

hot paint

small newapaper

red lightbulbs

jar of celery

seven bananas

round flowerpot

heavy necktie

dark shoes

long toothpaste

53
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Appendix B -- Continued

What can you tell me about:

round flowerpot

hot paint

small newspaper

red lightbulbs

jar of celery

round flowerpot

heavy necktie

dark shoes

long toothpaste

seven bananas

Score:

Errors I to III

# Presented at

# Presented at

# Presented at

# Presented at

Remaining

Total =

Sum

IV

V1

vI

VII

x1 =

x2 =

x3 =

x4 =

x5 =
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Appendix C

Aronson Shopping List - Form II

Introduction to Trial I. "Did you ever go shopping

and forget your list of the things you wanted to buy?

(allow brief response.) That is what is going to happen to

you here. You're going shopping and you have forgotten

your list. I am going to read you a shopping list to see

how many of the things you will be able to remember. This

is going to be a hard job. It would help to try and

picture the items on the list so you will remember them.

For example, if I tell you you have to buy a yellow ribbon,

and, then if I ask you what you can tell me about the

ribbon, what would you say? (Supply correct response if

missed.) Now I'm going to read off your very unusual

shopping list. Ready?"

Trial I Trial II

green milk bottle of pencils

square potatoes shiny hat

wet shovel square potatoes

dirty lettuce three sponges

shiny hat wet shovel

wide magazine green milk

bottle of pencils dirty lettuce

short chicken wide magazine

rough alarm clock short chicken

three sponges rough alarm clock



Appendix C -- Continued

What can you tell me
about:

short chicken

dirty lettuce

green milk

rough alarm clock

wide magazine

wet shovel

three sponges

square potatoes

bottle of pencils

shiny hat

Sum I

What can you tell me
about:

three sponges

wet shovel

green milk

short chicken

dirty lettuce

square potatoes

shiny hat

rough alarm clock

bottle of pencils

wide magazine

Sum II

Trial III Trial IV - VII

wide magazine

bottle of pencils

roung alarm clock

shiny hat

three sponges

short chicken

square potatoes

green milk

dirty lettuce

wet shovel

shiny hat

square potatoes

bottle of pencils

dirty lettuce

wet shovel

rough alarm clock

wide magazine

three sponges

short chicken

green milk
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What can you tell

rough alarm clock

shiny hat

wide magazine

short chicken

bottle of pencils

dirty lettuce

three sponges

wet shovel

square potatoes

green milk

me about:

Sum III

Score:

Errors I to III Sum =

# Presented at IV =

# Presented at V =

# Presented at VI =

# Presented at VII =

Remaining

x1 =

x2 =

x3 =

x4 =

x5 =

Total =
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Appendix D

Instructions for Aronson Shopping List - Forms I and II

Read the items with 1" pause within pairs, 3" between-

pairs. Allow 5 seconds after reading each list to begin

each recall trial. Allow 10 seconds for a response, the

adjective, to be recalled. The response should be credited

as passed whether the stimulus is repeated in the singular

or the plural, e.g., "7 banana" or "7 bananas" are both

correct, as is the word 1"7 alone. When an item is failed

in the recall, supply the correct adjective, e.g., "That

was paint, hot paint." When a response is correct, say

"OK, " "Yes," or "Right." Should a person make a perfect

score on any trial, the test should be ended and credit

given for all remaining items.

The first three trials should be read in full with one

order of presentation and a different order for recall, as

indicated. Note that the stimulus word is underlined for

each trial. Starting with Trial IV, the order is fixed for

both the reading and the recall. Zero off all items given

correctly on Trial III. Trial IV consists of the remaining

items read, as well as tested, in the order given. When,

on Trial IV through VII, an item is correct, place the

number of the trial in which it is correct next to the

response and remove that item from the next reading.
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Trial II begins: "I'm going to give you another

chance. Listen carefully and remember to picture what I

tell you."

Trial III begins: "You're working very hard and we

have to keep going so you can remember everything on the

list. Ready?"

Trial IV begins: "It's an awfully long list and we

need to listen very hard to remember it."

For Scoring Add:

# of Errors on Trial I x 1 =

# of Errors on Trial II x 1 =

# of Errors on Trial III x 1 =

# of Pairs read on Trial IV x 1 =

# of Pairs read on Trial V x 2 =

# of Pairs read on Trial VI x 3 =

# of Pairs read on Trial VII x 4 =

Items remaining x 5 =

Total Score =
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