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ABSTRACT 

Several measures were used to investigate age differences in 

metamemory, and to examine the relation between metamemory and frontal 

lobe function in the elderly. Three age groups (N=60) were included in 

the study to address these issues: (1) a Young Control group (18-30 

yrs); (2) a Young-Old group (60-75 yrs); and (3) an Old-Old group (76-

90 yrs). Metamemory was assessed in two ways: (1) subjects completed 

the Metamemory in Adulthood questionnaire (MIA; Dixon, Hultsch, & 

Hertzog, 1988); and (2) subjects were asked to predict their 

performance on a variety of experimental memory tasks that provided 

information both about awareness of their own memory functioning on 

different kinds of tasks and knowledge of general memory processes. 

The relation between frontal lobe function and metamemory was assessed 

by administering a number of neuropsychological tests of frontal lobe 

abilities, and performing statistical analyses to determine how well 

these frontal measures predict metamemory performance. Finally, 

measures of depression and self-esteem were included to explore the 

possible role of affective factors in metamemory and aging. 

Results of the MIA questionnaire revealed that elderly subjects 

view their memory abilities as declining with age, whereas young 

subjects perceive their memory abilities to be reasonably stable. On 

most other dimensions of metamemory assessed by this questionnaire, the 

three age groups did not differ. Age differences in metamemory were 

observed on the task performance predictions component of the study. 

Although no age differences in predictions were found for the majority 
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of memory tasks, the elderly subjects demonstrated a significant decline 

in actual memory performance, particularly on the recall tasks. 

Significant differences in prediction-performance relations were only 

found between the Old-Old group and the Young Control group, reflecting 

a tendency for the Old-Old to overestimate their memory abilities and 

the Young Controls to underestimate their abilities. The Old-Old 

subjects were most likely to overestimate their ability on those memory 

tasks for which performance was most affected by aging. All subjects 

appeared sensitive, in their performance predictions, to the effects of 

various manipulations on memory (e.g., retention interval, type of 

task), indicating equivalent knowledge of general memory processes. 

Regression analyses demonstrated a significant relationship 

between frontal lobe measures and prediction-performance relations on 

most of the memory tasks, suggesting that a degradation in frontal lobe 

function with age may playa role in altered metamemory performance. 

Little support for the role of affective factors in metamemory was 

found. The results of this study are discussed in terms of a breakdown 

in metacognition associated with frontal lobe dysfunction in the 

elderly that prevents them from updating knowledge about their own 

memory functioning. 
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CHAPTER 1 

INTRODUCTION 

Metamemory refers to individuals' knowledge and understanding of 

their own memory functioning and abilities as well as memory processes 

in general (Dixon & Hultsch, 1983a). Numerous studies have examined 

this construct in the elderly to determine whether metamemory is 

affected by normal aging. The literature concerning metamemory and 

aging presents a rather confusing picture with many inconsistent 

results (Hultsch, Hertzog, & Dixon, 1987). These inconsistencies may 

be largely attributable to the different paradigms and procedures 

employed by investigators to measure metamemory. Few investigators 

have attempted to assess metamemory in the elderly using multiple 

measures within subjects to elucidate the multidimensional nature of 

this complex and poorly understood construct. 

This study included several different tasks to assess various 

aspects of metamemory, and attempted to investigate whether some 

metamemorial functions are influenced by the aging process in contrast 

to others that are spared. Such evidence may permit development of a 

simple taxonomy for describing metamemory in a more precise and 

meaningful fashion. This study was also concerned with the relation 

between metamemory and frontal lobe function. Neuropsychological 

studies have suggested that metamemory abilities depend on the 

integrity of the frontal lobes--patients with frontal lobe lesions 

demonstrate impaired performance on certain metamemory tasks (e.g., 

Janowsky, Shimamura, & Squire, 1989). Elderly individuals exhibit 
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deterioration on neuropsychological, neuroanatomical, and regional 

cerebral blood flow measures of frontal lobe structure and function 

(Albert & Kaplan, 1980; Gur et al., 1987; Haug et al., 1983; 

Mittenberg, Seidenberg, O'Leary, DiGiulio, 1989; Warren, Butler, 

Katholi, & Halsey, 1985), and may thus be expected to show some 

reduction in metamemory performance relative to young adults. In 

addition to several standard measures of frontal lobe function, a 

number of other variables were considered in relation to metamemory 

performance such as intellectual functioning, self-regard, depression, 

and cognitive estimation performance. 

Studjes of Metamemory and Agjng 

Studies of metamemory and aging have resulted in contradictory 

findings, some suggesting that metamemory abilities decline with age, 

and others indicating preserved metamemory function throughout 

adulthood. A review of these studies may serve to reconcile discrepant 

reports in the literature, and stimulate some new hypotheses concerning 

the relation between metamemory and aging. 

Perlmutter (1978) assessed several metamemory variables in both 

young (ages 20-25) and older (ages 60-65) adults in an attempt to 

account for the recall and recognition decrement observed in elderly 

individuals. A memory questionnaire was administered to evaluate 

memory problems in everyday life, expectations of memory change with 

age, use of memory strategies, and knowledge about memory. Metamemory 

was also assessed by having subjects predict their performance on both 

an incidental and intentional study task. Subjects' predictions were 

made after they had engaged in the memory tasks. Recall performance 
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was then tested and subjects provided confidence ratings for each 

response in terms of how sure they were that the word was on the 

previously presented list. For those unrecalled items on each list, 

subjects were asked to predict how many they would be able to recognize 

and they later completed a recognition test. A final measure of 

metamemory, often referred to as the IIfeeling of knowingll paradigm, 

required subjects to answer and make confidence ratings for general 

information fact questions, and to predict how many correct responses, 

of those they could not generate, they would be able to recognize. 

Questionnaire results showed that the older subjects reported more 

memory problems and had a greater expectation of memory loss than 

younger subjects (see also Williams, Denney, & Schadler, 1983), but no 

differences between young and old were observed in reported memory 

strategy use or memory knowledge. In terms of memory prediction, there 

were no significant differences in recall/recognition prediction 

accuracy or confidence ratings for the incidental and intentional 

memory tasks. Similarly, no differences were found for confidence 

ratings on the general information fact questions or recognition 

prediction. Perlmutter concluded that lIage differences in monitoring 

skills do not contribute to age differences in adult memory II (p. 342). 

Consistent with Perlmutter's (1978) findings on the feeling-of

knowing task, Lachman, Lachman, & Thronesbery (1981) demonstrated 

equally accurate and efficient metamemory in three adult age groups 

(ages 19-22, 44-53, 65-74) as assessed using a feeling-of-knowing 

judgment in conjunction with a timed question-answering task. Subjects 

were presented 95 general information questions and were asked to 
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answer those for which they could recall the answer. Subjects were 

asked to make feeling-of-knowing judgments for questions they could not 

answer, and a multiple choice recognition test was subsequently 

administered to evaluate the accuracy of those judgments. The three 

groups exhibited comparable accuracy in their feeling-of-knowing 

judgments, and all groups spent more time searching for items they 

thought they knew and less for items they thought they did not know. 

These results suggest that metamemory, as defined by the ability to 

efficiently search permanent knowledge stores and make accurate 

judgments about the content of that knowledge, is maintained in later 

life. 

Further support for preserved metamemorial skills with advancing 

age was reported by Rabinowitz, Ackerman, Craik, and Hinchley (1982). 

Young (17-24 years) and old (61-75 years) subjects studied 50 word 

pairs for 10 sec. each and were asked to predict on an item-by-item 

basis the likelihood that they would remember the target word of that 

pair on a later test when provided with the cue word. The degree of 

relatedness between word-pair members was manipulated within subjects, 

and type of encoding (learn vs. imagery) was varied between subjects. 

A cued-recall test was administered three minutes after the study 

session. ReJults indicated that both age groups were able to predict 

their ability to recall individual items equally well, and both groups 

exhibited comparable sensitivity to the effects of word-pair 

relatedness on subsequent recall. The encoding manipulation did not 

have any effect on recall prediction, suggesting that neither group was 

aware that the use of imagery at encoding would facilitate recall 
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performance. 

In contrast to the foregoing studies suggesting intact metamemory 

abilities in the elderly, a number of investigators have found 

significant age differences in metamemory performance of young and old 

adults. Murphy, Sanders, Gabriesheski, and Schmitt (1981) asked 

college students (17-29 years) and older adults (60-80 years) to 

predict their immediate memory spans and to indicate readiness to 

recall sets of line drawings given unlimited study time. Although no 

age differences were observed in span prediction accuracy, there was a 

trend for older adults to overestimate their memory span and younger 

adults to underestimate their span. Significant differences were 

demonstrated in recall readiness for sets of drawings. Older subjects 

spent Significantly less time studying the drawings at all difficulty 

levels, and recalled less accurately than did younger adults. When 

older adults were forced to take as much study time as did the young 

adults, the age difference in recall accuracy was eliminated. The 

authors attributed the elderly subjects' failure to study adequately to 

poor memory monitoring. More specifically, they were not able to 

assess accurately the state of their own memory, and hence indicated 

readiness to recall prematurely. This conclusion was criticized by 

Salthouse (1982), who argued that the finding may simply reflect an age 

difference in the effects of fatigue on performance. 

Bruce, Coyne, and Botwinick (1982) examined the metamemory 

performance of three age groups, 18 to 31, 60 to 69, and 70 to 79. 

Subjects were asked to predict their own recall performance prior to 

memorization of four 20-word lists. Subjects were informed that they 

14 



would have an unlimited amount of study time for each list. No 

significant age differences in predicted recall were found; however, as 

age increased recall predictions exceeded actual recall performance. 

The two older groups tended to overestimate their recall abilities, 

whereas the younger group made accurate predictions. These results 

suggest that aging individuals do not adequately update knowledge about 

their own memory abilities as change occurs. Interestingly, the 

elderly individuals expressed considerable concern about memory 

decline, but nevertheless overestimated their performance on these 

recall tasks. 

lovelace and Marsh (1985) attempted to resolve the apparent 

discrepancy between the findings of Rabinowitz et al. (1982) and those 

of Murphy et al. (1981) and Bruce et al. (1982). They proposed that 

the amount one expects to remember is a different metamemory judgment 

from that of the relative memorability of individual items, and that 

age differences may only be found in the former case. This issue was 

addressed by asking young (ages 17-25) and old (ages 60-75) adults to 

study unrelated word pairs and, after presentation of each pair, rate 

the likelihood of matching the pair on a later associative matching 

task. Following the matching task subjects were required to provide 

confidence ratings for each word pair. The two age groups did not 

differ in their ability to predict relative memorability of each word 

pair. Consistent with the authors' hypothesis, however, old persons 

overestimated the number of correct associative matches they would 

make, whereas the young did not. The elderly subjects appeared to 

underestimate the task difficulty, and later reported that they found 
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the tasks much harder than they had expected. 

In a summary of this literature, Dixon and Hultsch (1983a) pointed 

out that age differences are found when metamemory is operationalized 

as the ability to evaluate memory task demands, recall prediction 

before exposure to the memory task, recall readiness, and spontaneous 

use of effective acquisition tactics. However, no significant age 

differences are observed for operational definitions of metamemory such 

as "recall prediction accuracy after the learning tasks, some memory 

monitoring, prediction, and confidence ratings, accuracy of information 

about memory contents, and general knowledge about the facilitative 

effects of memory strategies" (p. 682). 

Based on the apparent multidimensional nature of metamemory, Dixon 

and Hultsch (1983a) developed a multiple factor instrument in an attempt 

to clarify the structural and developmental characteristics of the 

construct. The Metamemory In Adulthood (MIA) self-rating questionnaire 

includes 120 items related to eight dimensions of metamemory: (a) use 

of memory strategies (Strategy); (b) knowledge of memory tasks and 

processes (Task); (c) knowledge of own capacities (Capacity); (d) 

attitudes toward own memory: perception of change (Change); (e) 

activities supportive of memory (Activity); (f) memory and state 

anxiety (Anxiety); (g) memory and achievement motivation (Achievement); 

and (h) locus of control in memory abilities (Locus). A comparison of 

young and old adults' ratings on this questionnaire revealed 

significant age differences on the Task, Capacity, Change, and Locus 

subscales. Young adults appeared to have more knowledge about general 

memory processes, greater confidence in their recall ability and 
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stability of memory over time, as well as a more internal sense of 

control concerning their memory abilities than older adults. Based on 

the questionnaire results, Dixon and Hu1tsch (1983a) concluded that 

IImetamamory may be composed of multiple relatively independent 

moda1ities ll (p. 688). 

Additional support for age differences in metamemory was provided 

by Hu1tsch, Hertzog, and Dixon (1987) who administered the MIA and the 

Memory Functioning Questionnaire (MFQ; Gilewski et a1., 1983) to two 

large samples of subjects ranging in age from 20-78 years. Results 

indicated that compared with younger adults, older adults saw 

themselves as having less memory capacity (for different results see 

Chaffin & Herrmann, 1983) and reported that their memory has declined 

over the years. Furthermore, compared to younger adults, older adults 

appeared to believe that they had little control over their memory 

deterioration. Older adults reported greater use of strategies than 

younger adults, but closer examination of these data suggested that 

older adults may be more likely to rely on external aids and younger 

adults may be more likely to rely on mnemonic devices. Finally, women 

tended to report more strategy use and greater anxiety about memory

demanding situations than men. The MIA was more sensitive to detecting 

mean age differences than the MFQ. The authors suggest that the 

phrasing of questions may be relevant to this issue. No age 

differences were observed on subsca1es consisting of questions that ask 

people to report the extent to which they experience episodes of 

forgetting in particular domains (e.g., MFQ Frequency of Forgetting). 

In contrast, age differences were found on subsca1es consisting of 
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questions that ask people to rate their memory relative to some 

unspecified anchor (MIA Capacity). Age differences were most obvious 

on subscales consisting of questions that ask people to rate their 

memory relative to the anchor of their own past performance. 

Dixon and Hultsch (1983b) conducted a study using the MIA to 

examine the relation between metamemory and actual memory performance. 

The MIA was administered to three samples of subjects, each consisting 

of both young and older individuals. In addition, subjects were given 

several short texts to read at their own pace and recall was tested 

after each text. Results revealed that the relation between metamemory 

and memory for text was different for young and old subjects. Memory 

performance by young adults was best predicted by knowledge components 

of metamemory, whereas the performance by older adults was 

substantially more related to affective dimensions, i.e., beliefs and 

feelings about memory tasks (see also Cavanaugh & Poon, 1989). This 

finding is consistent with an earlier study by Zarit (1982) who found 

that complaints of poor memory, as assessed by a self-report memory 

complaints interview, are associated with lower memory performance and 

with greater affective symptoms. However, Kahn, Zarit, Hilbert, and 

Niederehe (1975) reported that memory complaints in elderly psychiatric 

patients and patient col laterals are significantly related to level of 

depression, regardless of performance on memory tests. 

Cavanaugh and Murphy (1986) examined the degree to which anxiety, 

hostility, depression, and metamemory predict recall performance on a 

word list and a prose passage for both old (mean age of 68.7) and young 

(mean age of 19.0) subjects. Metamemory was assessed using the MIA and 
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several different measures of affect were administered. Results 

indicated that metamemory and affective variables account for 

significant proportions of the variance in memory performance on the 

two different memory tasks, and that affective variables seem to be 

differentially predictive of performance on different tasks. These 

results were interpreted to suggest that affective and metamemory 

variables may be indirectly associated with performance, and may be 

mediated by other variables such as beliefs about memory (efficacy 

judgments), motivation, and strategy selection. 

Lachman and Jelalian (1984) evaluated self-efficacy judgments and 

attributions for intellectual performance on fluid and crystallized 

intelligence tests by young (mean age of 19.5) and old (mean age of 

75.1) adult subjects. Young and old subjects provided similar initial 

self-assessments for both kinds of tasks, and both were reasonably 

accurate in monitoring their intellectual performance. Both groups 

made more accurate predictions for the test in which they were more 

competent--for young adults this was the fluid intelligence task and 

for older adults this was the crystallized intelligence task. On both 

tests, the young adults misjudged their performance only before seeing 

the actual problems but on later trials they were entirely accurate. 

However, the elderly adults continually overestimated their performance 

on the fluid task despite experience with it. The only age differences 

for attributional style occurred on the crystallized intelligence task 

where elderly subjects took credit for both their correct and incorrect 

responses, whereas young adults did not take responsibility for either 

correct or incorrect performance. For the fluid intelligence task, both 
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groups tended to attribute their successes to their own ability and 

their failures to task difficulty. Based on these results, Lachman and 

Jelalian suggested that self-efficacy judgments and performance 

attributions may vary depending on the nature of the task. Although 

this study was concerned with intellectual performance rather than 

memory performance, it does address the general issue of self-efficacy 

judgments in the elderly that may be relevant for interpreting 

metamemory findings. 

Lachman, Steinberg, and Trotter (1987) evaluated the effects of 

control beliefs, depression, and attributions on memory self

assessments and performance. A group of 47 elderly subjects (61-89 

years) were asked to assess their performance prior to engaging in a 

memory task (word list recall) on two trials. They were also assessed 

for perceived outcome of their performance, attributions for 

performance outcomes, depression, and locus of control. Results 

revealed that self-assessments were significantly related to 

performance both before and after experience with the task, but self

assessments were not significantly related to performance change. 

Those who made more internal, stable, and global attributions for Trial 

1 performance had higher assessments and performance at the second 

trial. Interestingly, however, depression was not significantly 

related to self-assessments, and control beliefs were only marginally 

related to memory performance. Lachman et al. concluded that "although 

the elderly are good predictors of their performance, it is the 

explanations they give for their performance, and not their performance 

expectancies, that affect subsequent performance (p. 270)." 
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Two recent studies of metamemory and aging are particularly 

relevant for the present discussion. Hertzog, Dixon, and Hultsch 

(1990) investigated the relationships between metamemory, memory 

predictions, and memory task performance in adults (n=422) ranging in 

age from 20 to 79 years. Metamemory was measured with multiple scales 

from the MIA and MFQ with an emphasis on the memory self-efficacy 

aspect of metamemory. Subjects were asked to predict their performance 

prior to each of three trials on a categorized word recall task and on 

a text recall task. Unlike performance prediction procedures in 

previous studies, subjects in this study were told how an average 

person performs on each recall task. The values were arbitrarily 

selected to anchor predictions in the middle of the range of possible 

responses, thus minimizing the influence of individual differences in 

memory task appraisal. The same value was provided before each of the 

three recall trials. The findings showed that older subjects had 

poorer memory performance and also predicted lower performance levels 

than did younger subjects. More importantly, older persons did not 

differ from younger persons in the degree of prediction accuracy, and 

predictions for both word recall and text recall correlated 

significantly with metamemory scales assessing memory self-efficacy. 

Structural equations (i.e., LISREL) models were used to demonstrate a 

direct effect of a Memory Self-efficacy latent variable on predictions. 

Based on these results, the authors maintained that memory performance 

predictions ought to be conceptualized as task-specific memory self

efficacy judgments. 

Devolder, Brigham, and Pressley (1990) also examined performance 
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prediction accuracy in three samples of younger (19-41 years) and older 

(59-93) adults, but added a between-subjects variable such that some 

subjects estimated performance before engaging in the tasks (i.e., 

predictions) and others estimated their performance after completing 

each task (i.e., postdictions). Seven memory tasks were included in 

the study: recall and recognition of concrete nouns, face-name 

learning, appOintment-keeping task, prose recall, vocabulary, and digit 

span. Predictions were found to be less accurate than postdictions at 

both age levels, suggesting that subjects were monitoring their 

performance during each task. No consistent age effects were found for 

performance awareness, though some age differences in prediction 

accuracy but not postdiction accuracy were observed on particular 

tasks. Younger subjects were Significantly less accurate in their 

predictions than older subjects for the appointment-keeping task, 

whereas older subjects were significantly less accurate than younger 

subjects for three tasks (ie., recognition, face-name learning, and 

vocabulary). Interestingly, low within-person consistency for 

estimation accuracy was observed across the various tasks, suggesting 

that even those aware of their performances on one task may not have 

the same degree of awareness on other tasks. Devolder et ale discussed 

many potential explanations for age differences in prediction 

accuracies, but concluded that none of them can account for the pattern 

of effects in this study. They emphasized the need for reliable 

demonstrations of consistent age differences in memory awareness for 

particular tasks. 

To summarize the stUdies reviewed in this section, older adults 
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appear most likely to over-predict their memory performance under 

certain conditions: (1) when they are asked to make their predictions 

before actually engaging in the memory task, and (2) when no anchors 

are provided. This tendency to overestimate memory abilities on 

specific tasks occurs despite increasing complaints of memory decline 

on subjective questionnaire measures. Age differences are generally 

not found when subjects predict their memory performance after exposure 

to the memory task, when they predict at the time of study whether they 

will remember each to-be-remembered item, or when anchors are provided. 

Similarly, age differences are not found when metamemory is assessed by 

a feeling-of-knowing paradigm. This consistent pattern of findings 

emerged from studies that included different age ranges of elderly 

subjects, most within the 60-80 year range. There was no trend for 

those studies that found a relation between age and prediction accuracy 

to have included more "older-old" subjects in their samples. However, 

few studies included very old subjects (greater than 80 years), so it 

remains unclear to what extent the age distribution of elderly subjects 

may account for differing results. In terms of the relation between 

depression and metamemory performance in older adults, a strong 

positive correlation is found when metamemory is assessed with a self

report memory complaint measure. The relation between depression and 

prediction accuracy for specific memory tasks has yet to be 

investigated. 

Aging and Frontal System Function 

Although there is considerable controversy concerning the specific 

functions of the frontal lobes, neuropsychological studies of patients 
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with frontal lobe damage have shed some light on the roles for this 

cortical area. Briefly, the frontal lobes appear to be critically 

involved in the following functions: the initiation and control of 

motor responses; visuospatial integration; inhibition; attention, 

concentration, and arousal; self-awareness and self-criticism; affect 

and personality; mental flexibility; verbal fluency; temporal 

discrimination and sequencing; establishing or changing a set and 

maintaining a set in the face of interference; executive functions of 

goal formulation, planning, programming, monitoring, and modulation of 

behavior; and integration of knowledge and action (Damasio, 1985; 

Lezak f 1983; Stuss & Benson, 1984). These functions are generally 

assessed both quantitatively and qualitatively by giving subjects tests 

that are specifically sensitive to circumscribed frontal lobe lesions 

and by observing the strategy individuals employ when performing 

various tasks. 

The limited body of literature concerned with neuropsychological 

functioning in older adults suggests that decrements in frontal lobe 

functions are characteristic of neuropsychological changes in the 

elderly. Albert and Kaplan (1980) reviewed the evidence for a 

degradation in frontal system function and found that a large number of 

studies report deficits consistent with a "frontal-system disturbance" 

in the elderly. Elderly individuals exhibit changes in arousal or 

attentional mechanisms on various bioelectric, biochemical, and 

behavioral measures that are attributed to an impairment in frontal 

function. They tend to be more distracted by irrelevant stimuli and 

have difficulty changing set or the focus of attention. Elderly people 
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also demonstrate qualitative signs such as segmentation and 

perseveration of stimulus information in their visuospatial performance 

resembling the deficits observed in patients with right frontal lobe 

lesions. Veroff (1980) conducted a qualitative analysis of the visual 

reproductions produced by normal aging subjects, and found a 

significant positive correlation between the presence of frontal 

characteristics (perseveration and segmentation) and increasing age. 

Hochanadel and Kaplan (1984) reviewed the literature concerning 

"frontal systems" effects of aging and reported the following signs of 

frontal dysfunction: impaired performance on tasks that require the 

division of attention; distraction by extraneous stimuli and irrelevant 

cues on a variety of tasks; impaired performance on a number of tests 

that have a major visuospatial component with errors primarily 

consisting of echopraxia, perseveration, and segmentation; "stimulus 

boundedness" in encoding of information; decline in problem-solving and 

concept formation ability; reduced response set flexibility; and 

decline in verbal fluency. Electrophysiological evidence was also 

presented to support neuropsychological data that suggest an age

related degradation in frontal systems functioning. 

Whelihan and Lesher (1985) confirmed and extended earlier 

neuropsychological findings using a wide range of quantitative 

indicators of frontal lobe functioning and nonfrontal lobe functioning. 

They compared three groups of elderly subjects--cognitively intact 

young-old (60-70 years), cognitively intact old-old (76-92 years), and 

cognitively impaired old-old (76-92)--on six neuropsychological 

measures of frontal lobe functioning (abstraction, inhibition, 
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visuospatial integration, verbal fluency, sequential programming, and 

motor ability) and numerous measures of nonfrontal lobe functioning 

(e.g., face learning, calculation, naming, finger agnosia, reading). 

Results suggested that frontal lobe functions decline with age in 

cognitively intact elderly individuals, and this decline is even more 

pronounced in subjects with dementia. Significant differences between 

the two intact age groups were observed for all six frontal lobe 

measures, whereas only a few of the nonfrontal measures showed 

significant differences. The cognit1vely impaired old-old group of 

subjects performed at a significantly lower level than the intact old

old group in almost all areas of neuropsychological functioning. 

Whelihan and Lesher concluded that frontal functions are more sensitive 

to the aging process than are many nonfrontal higher cortical 

functions. 

A recent study by Mittenberg and his colleagues (1989) reported 

that relative impairment in frontal lobe functions are the most 

prominent neuropsychological features of aging. A variety of 

neuropsychological measures were employed to assess lateralized and 

other focal hemispheric function in subjects ranging in age from 20-75 

years. Results indicated that frontal-lobe-related functions (as 

reflected by performance on tasks of Design Fluency, Discrimination of 

Recency for Words, and Discrimination of Recency for Pictures) best 

discriminated older from younger subjects, and tasks presumed to be 

related to the functioning of both hemispheres showed equal sensitivity 

to the effects of aging. These results were taken to support the 

notion that a decline in frontal lobe functions bilaterally is the most 
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pronounced alteration in neuropsychological functioning associated with 

aging. 

Clinical descriptions of the frontal lobe syndrome (e.g., Stuss & 

Benson, 1984) are strikingly similar to many qualitative features of 

normal aging. For example, reduced ability on tasks that require 

abstract thinking, behavioral flexibility, initiative, and rapid 

thought processes characterizes both frontal lobe patients and elderly 

individuals. Neuroanatomical and neurophysiological studies also 

provide evidence for frontal lobe deterioration in aging. Haug et ale 

(1983) performed quantitative analyses of neuron density in various 

brain areas of individuals who were between 20 and 80 years of age. 

Their results indicated that the frontal lobes are the only cortical 

regions that demonstrate significant neuronal loss. Subcortical cell 

loss was observed in the thalamus and basal ganglia. Given the many 

interconnections between these subcortical structures and the frontal 

lobes, damage affecting either of these regions may lead to similar 

behavioral manifestations (Blumer & Benson, 1975). Several studies 

examining regional cerebral blood flow in the elderly have demonstrated 

age-related reductions in blood flow that are particularly pronounced 

in anterior regions (e.g., Gur et al., 1987; Warren, Butler, Katholi, & 

Halsey, 1985). 

Finally, recent brain imaging studies using computed tomography 

and magnetic resonance imaging have shown the frequent occurrence of 

abnormalities in the periventricular white matter of the aging brain 

and these lesions are generally reported to be near the anterior 

frontal horns of the lateral ventricles (George, Deleon, & Kalnin, 
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1986; Gerard & Weisberg, 1986; Hachinski, Potter, & Merskey, 1987; 

Roman, 1987). 

Metamemory and frontal lobe Fynction 

Evidence for a relation between metamemory and frontal lobe 

function comes primarily from neuropsychological studies of memory 

disordered patients and patients with frontal lobe lesions. A 

significant proportion of memory impaired patients appears to be 

unaware or lacking full awareness of their memory deficit, suggesting a 

breakdown in metamemory. However, many patients who are densely 

amnesic remain acutely aware of their severe memory impairment. 

Several comprehensive reviews of the literature concerned with this 

phenomenon have recently been published (McGlynn & Schacter, 1989; 

McGlynn & Kaszniak, 1991; Schacter, 1991), and suggest that frontal 

lobe pathology associated with the amnesic syndrome is critical for 

observing metamemorial processing deficits. Patients afflicted with 

memory impairment as a consequence of ruptured anterior communicating 

artery aneurysm, head injury, Korsakoff's syndrome, Alzheimer's 

disease, Huntington's disease and other etiologies often involving the 

frontal lobes appear far more likely to exhibit a metamemory 

disturbance than those with lesions restricted to the temporal lobes. 

This conclusion is based on evidence from clinical observations, 

questionnaire studies, and experimental paradigms with various patient 

populations. 

In addition to a metamemory deficit in the form of "unawareness of 

memory deficit," a metamemory malfunction may be demonstrated on tasks 

requiring patients to make feeling-of-knowing judgments. Janowsky, 
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Shimamura, and Squire (1989) recently investigated this aspect of 

metamemory in patients with circumscribed frontal lobe lesions (n=7, 2 

left, 3 right, 2 bilateral), patients with Korsakoff's syndrome (n=6), 

other amnesic patients (n=5), and normal control subjects (n=8). 

Subjects were presented sentences and then asked to recall key words 

from each sentence. They then judged their feeling of knowing for 

nonrecalled items by rating how likely they thought they would be to 

recognize the key words on a later recognition test. Patients with 

frontal lobe lesions demonstrated impaired feeling of knowing when 

memory was mitigated by including a 1-3 day delay between sentence 

presentation and recall. The non-Korsakoff amnesic patients had intact 

metamemory functions, but patients with Korsakoff's syndrome performed 

poorly on this task. These findings suggested to the authors that the 

metamemory deficit in patients with Korsakoff's syndrome is partly 

attributable to frontal lobe pathology. 

Janowsky et al. suggest several reasons, in addition to their 

data, for arguing that metamemory abilities may depend on the integrity 

of the frontal lobes. First, patients with frontal lobe lesions 

exhibit significant impairment on some tasks involving inferential, or 

"metacognitive," judgments. For example, they perform poorly on a task 

where they are required to make estimates about objects or experiences 

(e.g., "How fast does a race horse gallop?"; Shallice & Evans, 1978). 

They also have difficulty estimating the price of objects (Smith & 

Milner, 1984). Second, Korsakoff's patients and patients with 

circumscribed frontal lobe lesions exhibit similar cognitive deficits, 

including disturbances of self-awareness, that are not observed in 
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other amnesic patients (Janowsky, Shimamura, Kritchevsky, & Squire, 

1989; McGlynn & Schacter, 1989). Finally, brain imaging studies reveal 

frontal lobe atrophy in Korsakoff's syndrome. 

Despite evidence for a relation between metamemory and the frontal 

lobes, there are exceptions in the literature that raise questions 

about the role of the frontal lobes. For example, Prevey, Delaney, and 

Mattson (1988) examined metamemory in temporal lobe seizure patients 

compared to control subjects. The epileptic subjects had a primary 

diagnosis of complex partial seizures localized to the left or right 

temporal lobe. The diagnosis was based primarily on EEG data, though 

many cases were also studied through CT scan, angiogram, and magnetic 

resonance imaging. They found that both left and right temporal lobe 

seizure patients tend to overestimate their memory capacities, and that 

patients' self-monitoring on a feeling-of-knowing task is impaired. 

Thus, it may be possible that other patterns of brain dysfunction not 

specific to the frontal lobes could produce similar metamemory deficits. 

In summary, there are three main bodies of literature that are 

relevant to the proposed study. First, studies of metamemory and aging 

have reported inconsistent results, some suggesting a deterioration in 

metamemorial functions with age and others demonstrating preserved 

metamemory abilities. Specifically, older individuals tend to 

overestimate their memory abilities when asked to predict their 

performance before engaging in a memory task and when no anchors are 

provided, despite increased memory complaints on self-report 

questionnaire measures. In contrast, no age differences are found when 

memory task performance predictions are made at the time of study on an 

30 



item-by-item basis, after exposure to the memory task, or when anchors 

are provided. Similarly, no age differences are observed in studies 

using feeling-of-knowing paradigms. Second, there is considerable 

eVidence for a degradation in frontal system function associated with 

the aging process. Finally, results of neuropsychological studies 

suggest that metamemory abilities depend on the integrity of the 

frontal lobes. The present study attempts to link these three domains 

of knowledge that have thus far been treated as distinct areas of 

investigation. 

This study was designed to investigate age differences in 

metamemory, and to examine the relation between metamemory and frontal 

lobe function in the elderly. Both young and older adults were tested. 

The first part of this study investigated age differences in 

metamemory. Metamemory was assessed in two ways: {I} subjects 

completed a questionnaire measure of metamemory (MIA; Dixon, Hultsch, & 

Hertzog, 1988); and {2} subjects were asked to predict their 

performance on a variety of experimental memory tasks that provided 

information both about awareness of their own memory ability on 

different kinds of tasks and knowledge of how memory functions in 

general. The experimental memory tasks assessed recall and recognition 

of verbal material both immediately after study and following a delay, 

spatial recall both immediately after study and following a delay, 

auditory memory span, and visual memory span. The term "prediction

performance relation" was used rather than "prediction accuracy" when 

describing age group differences in metamemory for this portion of the 

study. This broader term was chosen because significant age 
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differences may be found when deviations in accuracy are in different 

directions, i.e., overestimation vs. underestimation, rather than 

because they differ in degree of accuracy. For example, if the mean 

prediction-performance difference scores for two age groups were +2.0 

and -2.0, the groups are equivalent in terms of prediction accuracy 

(deviation from zero) but are significantly different in terms of what 

these prediction-performance relations represent. 

Based on previous studies using the MIA as a measure of metamemory 

(e.g., Dixon & Hultsch, 1983a; Hultsch, Hertzog, & Dixon, 1987), it was 

hypothesized that age differences would occur on MIA subscales 

concerned with knowledge of memory tasks and processes, knowledge of 

own capacities, perception of change in own memory, and locus of 

control in memory abilities. More specifically, it was predicted that 

young adults would have more knowledge about general memory processes, 

greater confidence in their memory ability and stability of memory over 

time, and a more internal sense of control concerning their memory 

abilities than older adults. 

With respect to prediction-performance relations on the various 

objective memory tasks, it was hypothesized that the younger adults 

would show less overestimation than elderly adults when predicting their 

performance on those memory tasks that are most sensitive to the aging 

process. This hypothesis was based on the idea that elderly 

individuals fail to update knowledge of their own memory capacities 

over time; consequently, they were expected to demonstrate a metamemory 

deficit, reflected by overestimation of their performance, on those 

tasks where memory performance has been compromised with age. Craik 
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(1988) reviewed the literature concerned with age differences in 

remembering and reported that memory decline in the elderly is most 

profound in free-learning situations and unstructured free-recall 

situations, whereas performance on primary memory tasks (i.e., those 

situations in which small amounts of information are held briefly in 

memory and then retrieved in the same form, such as the digit span task) 

or on tasks that provide cues for remembering (e.g., recognition tasks) 

remain relatively intact. Thus, elderly individuals were expected to 

overestimate their ability on the verbal and spatial recall tasks, both 

immediate and delayed, in the present study. No age differences in 

prediction-performance relations were expected on the auditory and 

visual memory span tasks since little change in span memory is observed 

with aging (Albert, 1988). Similarly, age differences in prediction

performance relations were not predicted for the verbal recognition 

tasks. 

A further hypothesis concerning age differences in metamemory was 

based on questionnaire findings suggesting that elderly people have 

difficulty evaluating memory task demands and have less knowledge about 

general memory processes than young adults (e.g., Dixon & Hultsch, 

1983a). It is not known whether the apparent lack of knowledge on 

questionnaire measures would be reflected in an actual memory 

performance situation. Nevertheless, the questionnaire findings 

provide a basis for hypothesizing that when asked to predict their 

performance on specific memory tasks, older adults will be less 

sensitive to (a) the effects of a time delay on memory, and (b) the 

relative ease of recognition versus recall than young adults. 
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The second central question in this study concerns the relation 

between frontal lobe functions and metamemory in the elderly. Frontal 

lobe functioning was evaluated using three standard neuropsychological 

tests considered to be sensitive to alterations in frontal lobe 

abilities, as well as a modified version of a cognitive estimation task 

(Shallice & Evans, 1978) on which frontal lobe patients perform poorly. 

Based on evidence for a decline in frontal lobe functioning with 

increasing age, and the link between frontal lobe impairment and 

metamemory deficits, it was hypothesized that these frontal lobe 

measures would be correlated with prediction-performance relations of 

elderly subjects on the verbal and spatial recall tasks. Elderly 

subjects who perform relatively poorly on frontal lobe tests would be 

expected to have more difficulty making judgments and estimations about 

their own memory abilities on effort-demanding memory tasks than those 

subjects with reasonably good performance on frontal lobe tests. 

Questionnaire measures of self-esteem and depression were also 

included in this study, in view of the possible role of affective 

factors in metamemory and memory performance (e.g., Zarit, 1982). The 

relation between affective factors and task prediction accuracy has not 

been specifically addressed in the metamemory literature, and was thus 

treated as an exploratory component of this study. 
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Subjects 

CHAPTER 2 

METHOD 

Forty elderly subjects (60-90 years) were recruited from the 

community through advertisements and sign-up sheets posted in local 

public libraries, four different senior centers, a retirement apartment 

complex, and University of Arizona based retiree newsletters. They 

were paid a fee of $5 per hour for participating in the study. Twenty 

(12 females, 8 males) of these subjects were between the ages of 60 and 

75 years and were classified as the Young-Old group. The remaining 20 

(15 females, 5 males) were between the ages of 76 and 90 years and were 

classified as the Old-Old group. The evidence for increasing frontal 

lobe dysfunction with age led this investigator to include an older 

group of elderly adults. Presumably, this wider age range and 

variation in frontal lobe function would be more likely to yield a 

strong metamemory-frontal lobe relationship than a restricted age 

group. Twenty University of Arizona undergraduates (14 females, 6 

males) between the ages of 18 and 30 years were recruited to 

participate in the study for course credit and they served as the Young 

Control group. 

Subject descriptive data are presented in Table 1. Significant 

group differences were found for the education variable (F(2,57)=9.91, 

p<.OOI) and the WAIS-R Vocabulary scaled score (F(2,57)=18.12, p<.OOl). 

Specifically, the Young-Old were more educated than the Young Controls. 

The Old-Old group did not differ significantly from either of the other 
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Table 1. Age, sex, education, and vocabulary subject data 

Young Young- Old-
Controls Old Old 

(n=20) (n=20) (n=20) 

Age Range (yrs) 18-28 61-74 77-90 

Mean Age (yrs) 19.0 68.1 82.9 ** 

Sex 14/6 12/8 15/5 
(Females/Males) 

Education (yrs) 12.0 15.1 13.5 ** 

WAIS-R Vocabulary 8.95 13.45 12.25 ** 
Scaled Score 

**p<.Ol 



two groups in their years of education. The two elderly groups scored 

significantly higher on the Vocabulary subtest of the WAIS-R than the 

Young Controls, but did not differ from one another. There was no 

significant difference between age groups in the distribution of males 

and females. 

All subjects in this experiment had to meet the following criteria: 

(1) be native speakers of English; (2) see well enough to identify 

stimuli of similar size to that used within the experiment; (3) hear 

well enough to pass a simple speech discrimination test with 80% or 

greater accuracy; (4) have completed at least a high-school education 

or obtained a scaled score of at least 10 on the Vocabulary subtest of 

the WAIS-R. Subjects with any of the following conditions, as 

determined by specific questioning in an interview, were excluded from 

the study: (1) alcoholism or substance abuse; (2) recent myocardial 

infarction or chronic cardiovascular disease; (3) cerebrovascular 

accident; (4) present or previous treatment for acute or chronic 

psychiatric illness; (5) syphilis; (6) brain damage sustained earlier 

from a known cause (e.g., hypoxia); (7) chronic renal, hepatic, 

pulmonary, or endocrine disease; (8) uncontrolled chronic hypertension; 

(9) primary systemic illness, metabolic or drug toxicity; (10) primary 

degenerative brain disorders (e.g., Alzheimer's disease, Parkinson's 

disease, Huntington's disease) or evidence of dementia without a 

diagnosis; (11) cancer. There was one exception to these exclusion 

criteria. One of the Old-Old subjects reported that he had suffered a 

right-hemisphere stroke approximately 1 1/2 years earlier with no 

evidence of cognitive impairment, but written documentation concerning 
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the specific nature of his stroke was not available. He performed 

within the range of all other subjects in the Old-Old group on the 

neuropsychological measures administered in this study. All 

statistical analyses were conducted both including and excluding this 

subject's data, and the results were the same. Consequently, the 

reported results are for those analyses that included this subject's 

data. 

Measyres 

I. Metamemory. Metamemory was measured with the most frequently 

used version of the Metamemory in Adulthood (MIA) questionnaire (Dixon, 

Hultsch, & Hertzog, 1988; see Appendix A). This self-report instrument 

consists of 108 items with a five-response Likert format, and assesses 

seven dimensions of metamemory: (I) use of memory strategies 

(Strategy); (2) knowledge of memory tasks and processes (Task); (3) 

knowledge of own capacities (Capacity); (4) attitudes toward own 

memory: perception of change (Change); (5) memory and state anxiety 

(Anxiety); (6) memory and achievement motivation (Achievement); and (7) 

locus of control in memory abilities (Locus). Six of these subscales 

(Strategy, Task, Change, Anxiety, Achievement, and Locus) have been 

reported to be acceptably reliable and factorially valid (Dixon & 

Hultsch, 1983a). The Capacity subscale, though internally consistent, 

is highly correlated with the Change subscale. The Activity subscale, 

which was included in the original 120-item MIA, was not included in 

this version of the questionnaire for two reasons. First, the 

subscale's psychometric properties are not as sound as the other 

subscales. Second, the subscale assesses reported frequency of 
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cognitively supportive activities rather than knowledge, perceptions, 

or beliefs about memory. Gilewski and Zelinski (1987) noted that the 

MIA has an advantage over other metamemory questionnaires because it 

attempts to measure other aspects of metamemory beyond everyday memory 

complaints such as memory knowledge and knowledge of memory capacity. 

II. Verbal Memory (Appendix B). Verbal memory was assessed with 

a word list of 16 items that one would find in a department store. 

Department store items were chosen to make this laboratory task as 

ecologically valid as possible. Medium to low frequency words were 

selected from the Kucera and Francis (1967) word frequency norms. The 

16 target items had a mean frequency of 10.5 and the 16 distractor 

items on the recognition test had a mean frequency of 10.3. Items were 

read by the examiner at the rate of one every three seconds. Recall 

and recognition of the word list were tested both immediately after 

presentation and 40 minutes later. The recall test was scored 

according to the number of correctly recalled items. The recognition 

test involved asking subjects to distinguish between target items and 

an equal number of distractor items from the same category, and was 

scored by subtracting the number of false positive responses from the 

number of true positive responses. 

III. Spatial Memory (Appendix C). This memory task involved 

placing objects in different locations of an eight-room dollhouse and 

asking subjects to remember where the objects were located. Thirteen 

different miniature objects (e.g., trash can, iron) were placed in 

various locations of the house while subjects were facing the opposite 

direction. The subject was then allowed to study the object locations 
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for 25 seconds. The subject again faced the other direction while the 

experimenter removed all objects from the house. The recall test 

involved asking subjects to place all of the objects back in the 

correct locations. The recall test was conducted immediately after 

study and again after a 40-minute delay. The 25 second study time was 

selected for this task based on a pilot study of 10 young subjects. 

Study time was varied among these pilot subjects to find a point where 

they were not performing at ceiling or floor levels on the task, and 25 

seconds appeared to provide approximately a 70% correct response rate 

at the immediate test. 

IV. Digjt Span (Appendix D). The digit span task is a test of 

short-term auditory memory that simply required subjects to repeat 

progressively longer sequences of digits in the same order that they 

were presented (Wechsler, 1958). There were two trials for each string 

of digits (string length range is from 3 to 9 digits) and subjects were 

given credit for a particular string length if they completed one of 

the two trials. 

V. VisuaJ Memory Span (Appendix E). This task involved having 

the subject repeat increasingly longer tapping sequences after watching 

the examiner touch sequences of squares on a card (Wechsler, 1987). 

There were two trials for each tapping sequence (range of 2 to 8) and 

subjects were given credit for a particular sequence length if they 

completed one of the two trials. 

VI. predictions. Before each memory task, subjects were given a 

brief description of the task. They were not given any information 

concerning how others (e.g., the average person) perform on the task. 
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Following the introduction, subjects were asked to predict their own 

performance on each task. (See instructions for each task in 

Appendices B-E.) The difference between task predictions and actual 

performance on these tasks served as a measure of subjects' knowledge 

about their own memory functioning and abilities, i.e., a measure of 

the self-monitoring dimension of metamemory. The different task 

components of the verbal memory and spatial memory tasks (e.g., 

immediate vs. delayed, recall vs. recognition) were included in order 

to assess subjects' knowledge of how the human memory system functions 

in general. Specifically, do subjects know that performance will 

diminish across a delay, and that recognition is easier than recall? 

VII. Neyropsychologjcal Tests of Frontal Lobe Function. Three 

standard neuropsychological tests considered to be sensitive to frontal 

lobe pathology were administered. First, the Stroop Test (Stroop, 

1935) measures the ease with which subjects can shift their perceptual 

set to conform to changing demands. There is considerable evidence 

that patients with frontal lobe lesions are impaired on this task 

because they are unable to suppress their inappropriate responses 

(e.g., Perret, 1974). A variation of the Stroop test (Comalli et al., 

1962) that has been administered to young and old age groups was 

selected for use in this study. The material for this version of the 

Stroop consists of three white cards, each containing ten rows of ten 

items as well as a practice row of items at the top of each card. 

Randomized color names--red, blue, and green--are in black print on 

card A. Card B displays colored blocks in the same array of three 

colors. Card C is similar to card A, except each color name is printed 
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in some color other than the color it names (i.e., the word "RED" 

appears in either blue or green ink). There are three trials, each 

consisting of a different task. On trial I, the subject reads card A; 

on II he names the colors on card B; and on III he names the colors of 

the print on card C. The subject is instructed to read or callout the 

color "as fast as you can." In the present study, subjects were 

stopped and corrected each time they made an error on any of these 

trials. Scoring was based on the difference between the time taken to 

name color print on card C (interference task) and the time taken to 

name colors (card B). 

Second, the Wisconsin Card Sorting Test (WCST; Berg, 1945; Grant & 

Berg, 1945) evaluates abstract thinking and set shifting ability and 

has been found to be especially sensitive to frontal lobe disorders 

(Drewe, 1974; Milner, 1963; Robinson, Heaton, lehman, & Stilson, 19S0). 

A modified version of the WCST with demonstrated sensitivity to frontal 

lobe dysfunction was administered in this study (Hart, Kwentus, Wade, & 

Taylor, 19S5; Nelson, 1976). The modified WCST uses the four standard 

stimulus cards (one red triangle, two green stars, three yellow 

crosses, and four blue circles) and three sets of 24 response cards 

which share one and only one attribute (color (C), form (F), or number 

(N)) with each of 3 stimulus cards and no attribute with the fourth 

card. Following the test procedure of Hart et al. (19SS), subjects are 

instructed to place each response card in front of one of the four 

stimulus cards and are informed only whether or not each response is 

correct or incorrect. After six consecutive correct responses 

according to the initial "correct" principle (color), the criterion 
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principle changes without a cue or warning. The test continues until 

six categories have been successfully completed (C, F, N, C, F, N) or 

until the deck has been used. In the present study, the variables of 

interest were number of categories completed and number of 

perseverative errors. Hart et al. (1988) have provided evidence for 

the validity of this revised WCST when used with an elderly population. 

In particular, they noted that this modification shortens and 

simplifies the test, and reduces ambiguity in conveying feedback and in 

interpreting aspects of the subject's response pattern. 

Third, the Proverbs Test (Gorham, 1956) assesses abstraction 

abilities based on subjects' interpretations of proverbs. Patients 

with bilateral frontal lobe disease exhibit severely impaired 

performance on this task (Benton, 1968). The 40-item multiple choice 

version was used in this study and the score was based on the number of 

items correct. 

In addition to these standard measures of frontal lobe function, a 

modified version of the cognitive estimation task developed by Shall ice 

and Evans (1978) was administered. The original task required subjects 

to make estimates about everyday objects or experiences (e.g., What is 

the length of an average man's spine?), and effectively differentiated 

patients with frontal lobe lesions from normal control subjects 

(Shallice & Evans, 1978). The modified version that was used in this 

study consisted of 14 questions, 8 of which were taken from the 

original set with slight modifications, and 6 that were newly 

developed. Two of these items were later eliminated based on the 

responses of a normative sample of 50 college students (18-30 years). 
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The standard deviations for these two items were extremely large. 

Subjects in the present study were scored on the remaining 12 item 

measure according to whether they performed within one standard 

deviation of the normative sample on each item (Yes=l, No=O) , with a 

maximum possible total score of 12 (Appendix F). 

The test protocol also included two measures of verbal 

intelligence: the Information and Vocabulary subtests of the WAIS-R. 

These data were collected to rule out the possibility that impaired 

metamemory is simply accounted for by overall intelligence. 

VIII. Qyestionnaire Measyres of Depression and Self-Esteem 

(Appendix G). The Beck Depression Inventory (BDI; Beck, 1970), a 21-

item self-report measure of depression, was administered. There is 

considerable evidence for adequate reliability and validity of the BOI 

in adult populations (e.g., Beck & Beamesderfer, 1974; Beck, Steer, & 

Garbin, 1988; Mayer, 1978). Adequate reliability and validity of the 

BOI have also been demonstrated with elderly samples (e.g., Gallagher, 

1986; Gallagher, Breckenridge, Steinmetz, & Thompson, 1983; Gallagher, 

Nies, & Thompson, 1982). Subjects were also asked to complete the 

Texas Social Behavior Inventory (TSB!; Spence & Helmreich, 1978), a 16-

item self-report measure of self-esteem. This version is a short form 

of the original 32-item TSBI and correlates highly with the long form 

(Spence & Helmreich, 1978). Factor analyses of the long form have 

revealed three factors that were labeled self-confidence, social 

dominance, and social competence (Helmreich, Stapp, & Ervin, 1974), but 

generally the scale appears to assess a unitary concept of social self

esteem. Evidence for the construct validity of the TSB! has been 
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reported in a number of experimental investigations of interpersonal 

attraction (e.g., Helmreich, Aronson, & Le Fan, 1970; Kimble & 

Helmreich, 1972). 

Procedyre 

All subjects were tested individually. Elderly subjects were 

mailed the MIA approximately one week before their scheduled testing 

session. They were instructed to complete the questionnaire on their 

own and bring it with them to their appointment. College students were 

given the MIA to complete during a group session that occurred at least 

one week before their individual testing sessions. 

The individual testing sessions began with the memory tasks. The 

verbal and spatial memory tasks were counterbalanced to control for 

test order effects as were the digit span and visual memory span tasks. 

The Stroop test and Proverbs test as well as the BOI and TSB! were 

administered during the 40-minute retention interval. The delayed 

verbal and spatial memory tasks were subsequently administered, 

followed by the WeST and the Information and Vocabulary subtests of the 

WAIS-R. The majority of elderly subjects had already performed the 

modified WCST (Hart et al., 1988) and the WAIS-R subtests within the 

past ten months as part of an ongoing aging study, and their scores 

were thus taken from a previous data set rather than readministering 

the tests. 
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Age Differences in Metamemory 

CHAPTER 3 

RESULTS 

I. Metamemory in Adulthood Questionnaire 

A series of one-way analyses of variance (ANOVAs) was performed to 

explore age differences for different dimensions of metamemory as 

measured by the MIA questionnaire. The independent variable for these 

analyses was Age (Young Controls, Young-Old, Old-Old) and the dependent 

variable was each of seven subscale scores of the MIA instrument. 

Table 2 lists the mean ratings by age group for each of the seven 

subscales. The possible range of scores for each subscale is indicated 

in the table. In addition, the meaning of higher scores is specified. 

Mean ratings for the Strategy, Task, Anxiety, and Locus subscales were 

very similar across the three age groups. Significant age differences 

were found for the Capacity (F(2,S7)=3.36, p<.Q5), Change 

(F(2,57)=5.769, p<.Ol), and Achievement (F(2,57)=3.29, p<.05) 

subscales. Post-hoc Scheffe F-tests revealed the nature of these age 

effects based on an alpha level of p<.05. For the Capacity subscale, a 

significant difference was only evident between Young Controls and 

Young-Old, suggesting that the young control subjects view their memory 

abilities on a variety of tasks as significantly better than do the 

Young-Old. The Old-Old did not differ significantly from the Young-Old 

or Young Controls on the Capacity subscale. For the Change subscale, 

significant differences were found between the Young Controls and 

Young-Old and between the Young Controls and Old-Old, but the two 
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Table 2. Mean (sd) ratings by age group for the Metamemory in 

Adulthood (MIA) instrument subscales 

Subscale High Score Young Young- Old-
(Range) Meaning Controls Old Old 

Strategy high use of 65.7 (7.8) 66.0 (7.1) 61.3 (12.7) 
(18-90) strategies for 

improving 
memory 

Task high knowledge 64.2 (5.3) 65.9 (6.3) 64.5 (5.6) 
(16-80) of memory 

processes 

Capacity high perceived 56.9 (8.2) 50.2 (6.1) 52.6 (10.1)* 
(17-85) memory capacity 

Change high perceived 59.2 (9.0) 50.4 (10.1) 49.0 (11.4)* 
(18-90) memory stability 

Anxiety high knowledge 44.0 (7.5) 40.6 (5.9) 40.6 (8.1) 
(14-70) of emotion-

cognition inter-
action 

Achieve- high perceived 62.0 (5.6) 56.2 (7.5) 58.5 (8.3)* 
ment importance of 
(16-80) good memory 

Locus high perceived 31.5 (4.4) 31.9 (4.3) 32.6 (4.7) 
(9-45) personal control 

over memory 
abilities 

* p<.05 
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elderly groups did not differ from each other. These results indicate 

that the elderly subjects tend to view their memory abilities as 

subject to long-term decline whereas the young subjects perceive their 

memory abilities as generally stable. Age differences on the 

Achievement subscale only occurred between the Young Controls and the 

Young-Old, suggesting that the young control subjects view having a 

good memory and performing well on memory tasks as substantially more 

important than do the Young-Old. 

II. Verbal Memory 

A series of eight one-way ANOVAs was performed to determine 

whether the three age groups differed in their predictions on the four 

verbal memory task components and in their actual performance on these 

tasks. Table 3 lists the mean predictions and mean actual performance 

by age group for these verbal memory tasks. No significant differences 

were found between the three age groups with respect to task 

predictions. However, a significant main effect of age was found for 

actual performance on all four verbal task components: Verbal Recall 

Immediate (F{2,57)=10.8, p<.Ol), Verbal Recall Delayed (F{2,57)=17.18, 

p<.Ol), Verbal Recognition Immediate (F{2,57)=3.77, p<.05), and Verbal 

Recognition Delayed (F(2,57)=3.87, p<.05). Table 3 shows that as 

subjects increase in age, performance on these memory tasks tends to 

decline. Post-hoc Scheffe F-tests revealed that the two elderly groups 

performed significantly worse (p<.05) than the young control subjects 

on both the Verbal Recall Immediate and Delayed tasks, but the Young

Old and Old-Old did not differ from each other. On the Verbal 

Recognition Immediate task, the Old-Old performed significantly worse 

48 



Table 3. Mean (sd) predictions and actual performance by age group 

for verbal memory task components 

Young Young- Old-
Task Controls Old Old 

Irmnediate Predicted 8.65 (2.72) 8.35 (2.56) 8.10 (1.94) 
Recall 

Actual 8.00 (1. 92) 6.50 (1.57) 5.40 (1.82) 

Delayed Predicted 5.55 (1. 99) 6.60 (2.64) 6.40 (2.37) 
Recall 

Actual 7.80 (2.40) 4.75 (1.74) 3.95 (2.37) 

Immediate Predicted 10.55 (3.40) 10.35 (3.17) 9.50 (2.86) 
Recognition 

Actual 12.60 (2.64) 13.10 (2.02) 10.60 (4.10) 

Delayed Predicted 8.15 (3.42) 8.55 (2.76) 7.90 (3.60) 
Recognition 

Actual 11. 30 (3. 10) 9.80 (3.46) 8.10 (4.27) 
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Table 4. Mean (sd) prediction-performance relations* by age 

group for verbal memory task components 

Age Group 

Young Controls 

Young-Old 

Old-Old 

Task 

Inmediate Recall 

Delayed Recall 

Inmediate 
Recognition 

Delayed 
Recognition 

Inmediate Recall 

Delayed Recall 

Immediate 
Recognition 

Delayed 
Recognition 

Immediate Recall 

Delayed Recall 

Invnediate 
Recognition 

Delayed 
Recognition 

Mean Prediction
Performance Relations 

0.65 (2.98) 

-2.25 (2.45) 

-2.05 (3.89) 

-3.15 (3.99) 

1.85 (2.13) 

1.85 (2.98) 

-2.75 (3.32) 

-1.25 (3.89) 

2.70 (2.74) 

2.45 (3.40) 

-1.10 (4.70) 

-0.20 (5.33) 

*Note: Positive values indicate overestimation and negative 
values indicate underestimation. 
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(p<.05) than the Young-Old. On the Verbal Recognition Delayed task, 

the performance of the Old-Old was significantly lower (p<.05) than 

that of the Young Controls. No other group comparisons were 

significant for these recognition tasks. 

A 3x2x2 mixed model ANOVA was conducted to examine age differences 

in prediction-performance relations for various components of the 

verbal memory task. The between subjects variable was Age (Young 

Controls, Young-Old, Old-Old) and the within subjects variables were 

Task (recall vs. recognition) and Retention Interval (immediate vs. 

delayed). The dependent variable was prediction-performance relations 

as defined by the difference between subjects' predicted and actual 

performance. A main effect of Age, F(2,57)=4.75, p=.Ol, was found, 

suggesting that the groups differed in their prediction-performance 

relations for the verbal tasks. Pairwise comparisons using the Tukey 

hsd test indicated that this effect was primarily attributable to a 

significant difference (p<.01) between the Young Control and Old-Old 

groups. The Old-Old group tended to overestimate their verbal memory 

abilities whereas the Young Control group tended to underestimate their 

abilities. The Young-Old did not differ significantly from the other 

two groups. A main effect of Task was also found (F(1,57)=45.11, 

p<.01) reflecting a tendency for subjects to overestimate their 

performance on recall tasks and underestimate their performance on 

recognition tasks. Table 4 lists the mean prediction accuracies by age 

group for each component of the verbal memory task. Clearly, both 

elderly groups, but particularly the Old-Old group, substantially 

overestimated their verbal memory abilities on the recall tasks, 
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whereas the young control subjects underestimated their performance. 

In contrast, all subjects tended to underestimate their abilities on 

recognition tasks. 

Two interactions were revealed by this analysis. First, a two-way 

interaction between Age and Retention Interval (F(2,57)=6.47, p<.Ol) 

was evident. Figure 1 illustrates this interaction and suggests that 

the Young Control group tended to be overly sensitive to the effects of 

a Retention Interval on memory, and consequently were less accurate in 

their predictions for delayed memory tasks than the elderly groups. 

Prediction-performance relations did not change substantially for the 

two elderly groups across the two retention intervals. Second, a two

way interaction was found between Task and Retention Interval 

(F(1,57)=11.29, p<.Ol). Figure 2 shows that subjects tended to 

overestimate their performance on verbal recall and underestimate their 

performance on verbal recognition at both retention intervals. 

However, improved prediction-performance relations are evident for both 

recall and recognition tasks following a delay. That is, subjects 

overestimated their delayed recall performance to a lesser degree, and 

underestimated their delayed recognition performance to a lesser degree 

than they did for the immediate recall and recognition tasks, 

respectively. 

III. Spatial Memory 

A series of four one-way ANOVAs was performed to investigate age 

differences in predictions and actual performance on the immediate and 

delayed spatial recall tasks. Table 5 shows the mean predictions and 

mean performance by age group for these tasks. Similar to the pattern 
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of performance seen on the verbal memory tasks, performance on the 

spatial memory tasks tended to decline with age. No significant age 

differences were found in terms of predicted performance, but a main 

effect of age was evident for actual performance on both the Spatial 

Recall Immediate (F(2,S7)=lS.88, p<.Ol) and Spatial Recall Delayed 

(F(2,57)=lO.29, p<.Ol) tasks. Post-hoc Scheffe F-tests revealed that 

both elderly groups performed significantly worse (p<.OS) on the 

Spatial Recall Immediate task than the Young Control group, but the 

elderly groups did not differ from one another. On the Spatial Recall 

Delayed task, the Old-Old performed significantly worse (p<.05) than 

the Young-Old and Young Controls, but the latter two groups did not 

differ from each other. 

A 3x2 mixed model ANOVA was conducted to examine age differences 

in prediction-performance relations on the spatial memory task. The 

between subjects variable was Age (Young Controls, Young-Old, Old-Old) 

and the within subjects variable was Retention Interval (immediate vs. 

delayed). The dependent variable was prediction-performance relations 

and was computed by subtracting subjects' actual performance from their 

predicted performance. Results revealed a main effect of Age 

(F(2,57)=8.17, p<.Ol), but no significant effect of Retention Interval 

and no interaction between Age and Retention Interval. These findings 

suggest that the groups differ in their prediction-performance 

relations for spatial recall at both an immediate and delayed retention 

interval. Pairwise comparisons using the Tukey hsd test indicated that 

the Age effect was primarily attributable to a significant difference 

between the Young Control and Old-Old groups (p<.Ol). The Old-Old 
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Table 5. Mean (sd) predictions and actual performance by age group 

for spatial memory task components 

Young Young- Old-
Task Controls Old Old 

Immediate Predicted 7.80 (1. 94) 7.00 (2.22) 6.80 (1.77) 
Recall 

Actual 9.30 (2.30) 6.00 (3.11) 4.65 (2.58) 

Delayed Predicted 5.85 (2.06) 6.20 (2.33) 5.75 (1.45 ) 
Recall 

Actual 7.80 (3.33) 6.25 (3.04) 3.35 (3.07) 
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Table 6. Mean (sd) prediction-performance relations* by age 

group for spatial memory task components 

Age Group 

Young Control 

Young-Old 

Old-Old 

Task 

Immediate Recall 

Delayed Recall 

Immediate Reca 11 

Delayed Recall 

Immediate Recall 

Delayed Recall 

Mean Prediction
Performance Relations 

-1. 50 (2.88) 

-1. 95 (3.43) 

1.00 (3.92) 

-0.05 (3.72) 

2.15 (3.15) 

2.40 (3.50) 

*Note: Positive values indicate overestimation and negative 
values indicate underestimation. 
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group tended to substantially overestimate their spatial memory 

performance, whereas the Young Control group underestimated their 

performance. The Young-Old group did not differ significantly in their 

prediction-performance relations from either the Young-Control or Old

Old groups. Mean prediction-performance relations for the three age 

groups at the two retention intervals are presented in Table 6. 

IY. Digit Span and Visual Span 

A series of four one-way ANOVAs was performed to examine age 

differences in predictions and actual performance for the digit span 

and visual span tasks. Table 7 lists the mean predictions and actual 

performance by age group for these span tasks. A main effect of age 

was found for digit span predictions (F{2,S7)=3.90, p<.OS). Post-hoc 

Scheffe F-tests revealed that the Old-Old predicted significantly lower 

(p<.OS) digit span performance than the Young Controls, but no other 

group comparisons were significant. A main effect of age was also 

found for actual performance on the digit span task (F{2,S7)=5.20, 

p<.OI), reflecting significantly better performance by the Young-Old 

than the Old-Old (p<.OS). No age differences were found for visual 

span predictions or actual visual span performance. 

A 3x2 mixed model ANOVA was performed with Age (Young Controls, 

Young-Old, Old-Old) as the between subjects variable and Task (digit 

span vs. visual span) as the within subjects variable. The dependent 

variable was prediction-performance relations as defined in the 

foregoing sections. No significant main effect of Age was found, but 

there was a main effect of Task (F(I,57)=5.S7, p<.OS). All subjects 

tended to underestimate their performance on the two tasks, but they 
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Table 7. Mean (sd) predictions and actual performance by age group 

for span memory tasks 

Young Young- Old-
Task Controls Old Old 

Predicted 6.35 (1.42) 5.25 (1. 48) 5.10 (1.71) 
Digit Span 

Actual 6.70 (0.98) 7.10 (1. 33) 5.90 (1.25) 

Predicted 5.65 (1.31) 4.75 (2.00) 4.45 (1.43) 
Visual Span 

Actual 5.80 (1.11) 5.20 (1. 36) 4.80 (l.40) 
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Table 8. Mean (sd) prediction-performance relations* by age 

group for span memory tasks 

Mean Prediction-
Age Group Task Performance Relations 

Young Controls Digit Span -0.35 (1. 35) 

Visual Span -0.15 (1. 73) 

Young-Old Digit Span -1.85 (1. 73) 

Visual Span -0.45 (1.85 ) 

Old-Old Digit Span -0.80 (2.33) 

Visual Span -0.35 (1.87) 

*Note: Positive values indicate overestimation and negative 
values indicate underestimation. 
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were more accurate when predicting their visual span performance than 

their digit span performance. Mean prediction-performance relations for 

the three age groups on the two tasks are presented in Table B. 

Metamemory and Frontal Lobe Functioning 

Mean performances on the various frontal and non-frontal 

psychometric tasks for each age group are reported in Table 9. A 

series of one-way ANOVAs was conducted and significant age differences 

were observed on the following tasks: WCS categories (F(2,57)cB.2B, 

p<.OOl), WCS perseverative errors (F(2,57)=lB.63, p<.OOl), Stroop 

(F(2,57)=9.07, p<.OOl), Cognitive Estimation (F(2,57)=4.2B, p<.05), 

Information raw score (F(2,57)=16.4, p<.OOl), and Vocabulary raw score 

(F(2,57)=23.39, p<.OOl). Post-hoc Scheffe F-tests indicated that the 

Young-Old and Old-Old performed significantly worse on the WCS 

categories and perseverative errors than the Young Control subjects 

(p<.05), but the two elderly groups did not differ from one another. 

The Old-Old group performed significantly poorer than the Young-Old and 

the Young Controls (p<.05) on the Stroop test, but the latter two 

groups did not differ significantly. The Old-Old scored significantly 

lower (p<.05) than the Young Controls on the Cognitive Estimation task, 

whereas the Young-Old group did not differ from either of the other two 

groups. The two elderly groups scored significantly better than the 

Young Controls on both the Information and Vocabulary subtests of the 

WAIS-R (p<.05). The elderly groups performed equivalently on these 

tasks. Group differences were not found for the Proverbs test, BOI, or 

TSBI. 

The relation between the frontal lobe measures and prediction-
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Table 9. Mean (sd) scores by age group on psychometric tasks 

Young Young-
Task Controls Old 

WCS categories 5.65 (1.09) 4.25 (2.07) 

WCS perseverative 0.55 (1.64) 6.80 (6.88) 
errors 

Stroop 47.00 (26.66) 72.00 (29.50) 

Proverbs 27.35 (4.78) 29.60 (4.60) 

Cognit ive-Est 9.55 (1.67) 8.80 (1.82) 

Info-raw score 16.55 (4.38) 24.25 (3.28) 

Vocab-raw score 43.00 (10.19) 61.10 (5.17) 

BOI 7.15 (7.50) 4.45 (2.31) 

TSBI 41.30 (IO.53) 46.35 (7.88) 

* p<.05 
** p<.OOI 

Note: WCS = Wisconsin Card Sort task 
Cognitive-Est = Cognitive Estimation task 

Old-
Old 

3.60 (1.57) 

10.70 (5.87) 

126.70 (97.04) 

27.25 (6.37) 

8.00 (1.52) 

21.00 (4.97) 

56.20 (9.70) 

5.90 (5.24) 

42.10 (10.05) 

Info-raw score = Raw score for Information subtest of WAIS-R 
Vocab-raw score = Raw score for Vocabulary subtest of WAIS-R 
BOI = Beck Depression Inventory 
TSBI = Texas Social Behavior Inventory 
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performance relations for the different memory tasks was investigated 

by a series of stepwise regression analyses that included data for all 

three age groups. Specifically, a stepwise regression analysis was 

performed for each task or task component for ~/hich performance 

predictions were collected: Verbal Recall Immediate, Verbal Recall 

Delayed, Verbal Recognition Immediate, Verbal Recognition Delayed, 

Spatial Recall Immediate, Spatial Recall Delayed, Digit Span, and Visual 

Span. The criterion was the task prediction-performance relation 

scores. Three potential predictor variables could be entered into each 

regression equation: a verbal intelligence variable, a frontal 

variable, and an affective variable. These predictors were computed 

based on a factor analysis of nine variables, as described in the next 

section. 

If Factor Analysis 

A factor analysis was performed using the principal components 

method with varimax rotation (factor extraction based on root curve 

analysis and 75% variance rule) to determine the number and nature of 

the underlying variables from the following set of nine measures: 

WAIS-R Information raw score, WAIS-R Vocabulary raw score, WCS 

categories, WCS perseverative errors, Stroop score, Proverbs score, 

Cognitive Estimation score, BDI, and TSB!. This analysis was conducted 

to reduce the redundancy between measures that were correlated (see 

Appendix H), and to ease interpretation of the regression analyses by 

using a small number of underlying factors rather than many individual 

measures. 

Three factors were identified using the orthogonal transformation 
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Table 10. Factor loadings of nine variables based on 

orthogonal transformation solution of principal components 

factor analysis 

Variable Factor 1 Factor 2 

WCS categories -.149 .799 

WCS perseverative .224 -.819 
errors 

Stroop -.180 -.728 

Proverbs .727 .417 

Cognitive-Est .194 .517 

Info-raw score .921 -.029 

Vocab-raw score .933 -.159 

BDI -.083 .065 

TSBI -.038 -.060 

Note: WCS = Wisconsin Card Sort task 
Cognitive-Est = Cognitive Estimation task 

Factor 3 

.135 

.073 

-.061 

.047 

.067 

- .019 

- .084 

.809 

-.838 

Info-raw score = Raw score for Information subtest of WAIS-R 
Vocab-raw score = Raw score for Vocabulary subtest of WAIS-R 
BDI = Beck Depression Inventory 
TSBI = Texas Social Behavior Inventory 
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solution. Table 10 provides the factor loadings for each variable on 

these factors. Factor 1 appears to represent a verbal intelligence 

measure, with high factor loading contributions from the Proverbs 

(.727), Information (.921), and Vocabulary (.933) variables. Factor 2 

may be described as a frontal lobe measure, with high factor loadings 

by the WCS categories (.799), WCS perseverat1ve errors (-.819), Stroop 

(-.72S), and Cognitive Estimation (.517). Although the Proverbs test 

was initially included in this study as a measure of frontal lobe 

functioning, its loading on the verbal intelligence factor was 

substantially higher (.727) than on the frontal factor (.417). 

Finally, Factor 3 reflects an affective/self-esteem measure as 

described by high loadings of the BDI (.S09) and TS8I (-.838). Based 

on these results, factor scores were computed for each subject on the 

three factors. These three new factor variables--Verbal Intelligence, 

Frontal, and Affective--represented the potential predictor variables 

for the stepwise regression analyses that were performed on the 

prediction-performance relations data. 

II. Regression Analyses 

Eight stepwise regression analyses were performed as described in 

the foregoing sections. Data for all three age groups (Young Controls, 

Young-Old, Old-Old) were included in the analyses (N=60). The F to 

enter value was set at 4.0 which would result in a p<.05 for variables 

entered into the equation, and the F to remove was set at 3.996. The 

variance accounted for by each regression model is presented in Table 

11. Further correlational data for the variables of interest can be 

found in Appendix I. For five of the eight stepwise regressions, the 
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Table 11. Variables entered and R-squared values for eight 

stepwise regression analyses on memory task difference score data 

with all subjects included 

Task Variables Entered R-Squared 

Immediate Frontal lobe factor .082 
Verba 1 Reca 11 

Delayed Verbal Frontal lobe factor .294 
Recall 

Immediate Verbal None 
Recognition 

Delayed Verbal Frontal lobe factor .243 
Recognition 

Immediate Frontal lobe factor .136 
Spat ia 1 Reca 11 

Delayed Frontal lobe factor .208 
Spat 1a 1 Reca 11 

Digit Span Affect/self-esteem factor .132 

Verbal intelligence factor .265 

Visual Span None 
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Frontal variable was the sole variable that entered into the equation 

and accounted for a significant proportion of the variance in 

prediction-performance relations. The memory tasks for which this was 

the case included: Verbal Recall Immediate (F(I,58}c5.192, p<.OS), 

Verbal Recall Delayed (F(1,58}=24.15, p<.OI), Verbal Recognition 

Delayed (F(1,58)=18.59, p<.Ol), Spatial Recall Immediate 

(F(I,58)=9.146, p<.Ol), and Spatial Recall Delayed (F(I,58)=15.273, 

p<.05). The Affective variable (F(I,58)=8.812, p<.Ol) entered first 

and the Verbal Intelligence variable (F(2,57)=lO.285, p<.OI) entered 

second into the regression equation for prediction-performance 

relations on the Digit Span task. None of the variables were entered 

into the regression equations for the Verbal Recognition Immediate task 

or the Visual Span task. 
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CHAPTER 4 

DISCUSSION 

This study investigated age differences in metamemory and examined 

the relation between frontal lobe functioning and metamemory in the 

elderly. Two groups of elderly subjects, a Young-Old group and an Old

Old group, were compared to young control subjects on a variety of 

measures to address these issues. Metamemory was assessed in two ways: 

(1) subjects completed the Metamemory in Adulthood questionnaire; and 

(2) subjects predicted their performance on a variety of experimental 

memory tasks that provided information both about knowledge of their 

own memory functioning on different kinds of tasks and knowledge of 

memory processes in general. A number of neuropsychological frontal 

lobe measures were administered to subjects in order to investigate the 

relation between metamemory and frontal lobe functions in aging. 

Finally, measures of depression and self-esteem were included to 

explore the possible role of affective factors in metamemory. 

Results of the MIA questionnaire revealed few differences between 

the subjective reports of elderly individuals and young control 

subjects with respect to their own memory functioning and their 

knowledge of general memory processes. The only subscale dimension 

that differentiated between all elderly subjects and the young control 

subjects was the Change subscale. As predicted, both groups of elderly 

subjects reported that their memory abilities were declining with age, 

whereas young subjects perceived their memory abilities to be 

reasonably stable. Although significant differences were observed 
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between the Young-Old and the Young Controls on two other subscales, 

Capacity and Achievement, no differences were found between the Old-Old 

and Young Controls on these dimensions. That is, the Old-Old rated 

their current memory capacity in the same way as both the Young-Old and 

the Young Controls, and they perceived the importance of having a good 

memory to the same degree as the other groups. The finding that the 

Old-Old rated their memory capacity the same as the younger groups is 

interesting because their performance on a variety of objective memory 

measures is clearly worse than the Young-Old and Young Controls, and 

because their responses on the Change subscale reveal their perception 

uf memory decline with age. 

Earlier studies using the MIA questionnaire have found age 

differences on the Task and Locus subscales in addition to Capacity and 

Change (e.g., Dixon & Hultsch, 1983aj Hultsch, Hertzog, & Dixon, 1987). 

However, the elderly subjects in the present study exhibited equally 

accurate knowledge about general memory processes as the young adults 

on the Task subscale, and no age differences in perceived locus of 

control were found on the Locus subscale. Further research is needed 

to investigate the subject variables that may account for the 

differences between results of this study and earlier investigations 

using the MIA. For example, variables such as education, health 

status, and affective status may influence the responses of older 

adults on this kind of self-report questionnaire (Zelinski, Gilewski, & 

Anthony-Bergstone, 1990). Although, there is no reason to believe that 

the present sample differed significantly on the education variable 

from prior studies, health status and affective status of subjects were 
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frequently not reported in previous studies. 

The task predictions and actual performance of subjects on the 

various objective memory measures in this study were largely consistent 

with earlier results reported by Bruce, Coyne, and Botwinick (1982). 

They found that although word list recall predictions did not differ 

between young and older adults, actual word recall performance declined 

with increasing age. That is, older individuals tended to overestimate 

their recall abilities. The present study demonstrated this trend with 

a more elaborate set of ecologically-representative memory tasks. 

Specifically, no age differences in predictions were found for seven of 

the eight memory tasks (verbal recall and recognition, both immediate 

and delayed; spatial recall immediate and delayed; visual span). 

However, significant age differences in actual performance were found 

for seven of the eight memory tasks; the sole exception was the visual 

span task. As expected, these differences were most striking for the 

verbal and spatial recall tasks. Both elderly groups performed 

significantly worse than the young control subjects on the verbal recall 

tasks at both retention intervals and on the spatial recall immediate 

task. The Old-Old performed Significantly worse than the Young-Old and 

Young Controls on the verbal recognition immediate and verbal 

recognition delayed tasks, respectively. The Young-Old and Young 

Controls performed similarly on the spatial recall delayed task, and 

significantly better than the Old-Old. Finally, on the digit span task 

the performance of the Old-Old was Significantly poorer than the Young

Old, but about the same as the Young Controls. 

These results suggest that the memory abilities of the Old-Old 
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subjects are declining for most kinds of memory tasks--verbal or 

spatial, recall or recognition, before or after a retention interval-

with the exception of memory span which appears to remain intact 

throughout adulthood. The Young-Old subjects also exhibit significant 

memory decline, but the drop in performance is not as pervasive as that 

seen in the Old-Old. The decreased performance of the Young-Old is 

only seen on the verbal and spatial recall tasks. Their performance on 

verbal recognition tasks is not yet significantly affected by the aging 

process. Despite these objective changes in memory functioning with 

age, the two groups of elderly subjects made performance predictions 

that were essentially the same as those of young control subjects. It 

is difficult to interpret these patterns in the data without 

considering the relation between subjects' predictions and their actual 

performance, i.e., prediction-performance relations, on these various 

memory tasks. 

As expected, significant age differences in prediction-performance 

relations were found for both verbal and spatial memory, but not for 

span memory. These differences were observed only between the Old-Old 

group and the Young Control group, reflecting a tendency for the Old

Old subjects to overestimate their memory abilities and the Young 

Controls to underestimate their abilities. The Young-Old group did not 

differ significantly in their prediction-performance relations from 

either the Young Control or the Old-Old group. The Young-Old subjects 

did tend to overestimate their verbal and spatial recall abilities, but 

to a lesser degree than did the Old-Old subjects. Despite this 

tendency for elderly subjects to overestimate their recall performance, 
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all subjects underestimated their abilities on recognition tasks. 

Consistent with the results of the MIA Task subscale indicating 

equivalent knowledge of general memory processes, all age groups 

appeared sensitive to the manipulation of retention interval (immediate 

vs. delayed) and task (recall vs. recognition). Both elderly and young 

subjects decreased their predictions for a longer retention interval 

and they made higher predictions for recognition than recall, revealing 

knowledge of how memory functions over time and the relative ease of 

recognition over recall on the present tasks. However, the Young 

Controls exhibited a hypersensitivity to the effects of a retention 

interval on verbal memory, particularly recognition, and were therefore 

less accurate in their predictions for delayed verbal memory tasks than 

were the elderly groups. 

In summary, these results suggest that age differences in 

metamemory do exist when metamemory is operationalized as prediction

performance relations on specific memory tasks. Significant age 

differences in prediction-performance relations only emerged between 

the Old-Old subjects and Young Control subjects, and were primarily 

attributable to the tendency for the Old-Old to overestimate 

substantially their verbal and spatial recall performance, and for the 

Young Controls to underestimate their recall abilities. This finding 

supports a main hypothesis of this study that elderly individuals would 

be most likely to overestimate their ability on those memory tasks for 

which performance would be most affected by the aging process, i.e., 

immediate and delayed verbal and spatial recall. Although the Young-Old 

group of elderly subjects did not differ significantly from the Young 
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Controls in prediction-performance relations on these tasks, it is worth 

noting the trend in their prediction-performance relation data. The 

Young-Old fall between the Young Controls and the Old-Old in terms of 

prediction-performance relations, but like the Old-Old, they do tend to 

overestimate their recall performance. 

These findings support the view of Bruce et al. (1982), who 

contended that aging individuals do not update knowledge about their 

own memory functioning as change occurs. According to this view, as 

memory progressively declines in certain domains with age, elderly 

people continue to make performance predictions based on how they 

performed as young adults. One might argue that the elderly subjects 

are simply not as familiar with these kinds of tasks as young college 

students, and with repeated trials the older individuals may alter 

their predictions to fit with their performance. There is indirect 

evidence from a study by Lachman and Jelalian (1984) to suggest that 

this would not occur. They found that young subjects became more 

accurate in their performance predictions on intellectual tests with 

practice, but elderly adults persisted in overestimating their 

performance despite experience with the task. Thus, it appears that 

there is decreased mental flexibility in the thought processes of aging 

individuals when asked to perform this kind of metacognitive task. 

Discussion of the second component of the present study, investigating 

frontal lobe functioning and metamemory in the elderly, may provide a 

framework for understanding the age differences in metamemory discussed 

thus far. 

The results of this study are consistent with earlier reports in 
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the literature that frontal lobe functions decline with age in 

cognitively intact elderly individuals (e.g., Hochanadel & Kaplan, 

1984; Mittenberg et al., 1989). The correlation between the frontal 

factor, a measure derived from several neuropsychological test scores, 

and age was -.635 when all subjects were included and -.502 when 

elderly subjects are considered alone. This correlation indicates that 

as age increases, performance on tests of frontal lobe functioning 

decreases. An important question investigated in the present study is 

whether this decrement in frontal lobe functioning is related to 

metamemory performance in the elderly. The specific hypothesis was 

that frontal lobe measures would be correlated with prediction

performance relations of elderly subjects on the verbal and spatial 

recall tasks. This hypothesis was supported by the results of a series 

of stepwise regression analyses where only the frontal factor, but not 

the verbal intelligence or affective factor, entered into the equation 

and accounted for a significant proportion of the variance in 

prediction-performance relations for verbal and spatial recall tasks 

(immediate and delayed), as well as the verbal recognition delayed 

task. It should be noted, however, that these analyses were based on 

data for all three subject groups (Young Control, Young-Old, Old-Old). 

The picture becomes more complex when one considers the data of the 

elderly subjects alone, and asks whether frontal lobe functioning is 

predictive of metamemory performance in this restricted sample. 

When the same set of regression analyses are conducted for the 

elderly data alone, the verbal intelligence factor replaces the frontal 

factor as the predictor variable for three of the four recall tasks. 
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The relationship between verbal intelligence and frontal functioning 

for the different age groups appears to account for the altered 

results. With all three groups taken together the correlation between 

the verbal intelligence factor and the frontal factor is .05. This 

correlation remains essentially the same when the Young-Old are 

considered alone (r=.06). However, this correlation increases 

dramatically for the Old-Old group, r=.67, possibly reflecting a sub

stantial influence of frontal degradation on intellectual performance 

in the very old. The correlation between verbal intelligence and age is 

also substantially greater for the Old-Old group (r=-.279) than for the 

Young-Old group (r=.02), supporting the idea that both intellectual 

performance and frontal lobe functioning become increasingly comprom

ised in the very old. It is unlikely that the metamemory problems seen 

in the elderly, particularly the Old-Old group, are attributable to a 

decline in verbal intelligence because the Young Controls had 

significantly lower scores on the verbal intelligence measures but 

consistently underestimated rather than overestimated their performance 

on the metamemory tasks. The main point of this discussion is that if 

the verbal intelligence factor is slightly more correlated with 

prediction-performance relations on the various memory tasks than the 

frontal factor, the former variable will enter into the regression 

equation but not the latter. This is precisely what appears to be 

happening when the elderly data are submitted to the same analyses as 

those described for the entire subject sample. To assess this 

possibility, an additional set of regression analyses was performed in 

which the frontal factor was forced into each equation first, before 
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verbal intelligence. Under these conditions, the frontal factor 

accounted for a significant proportion of the variance in prediction

performance relations of elderly subjects for three of the memory 

tasks--verbal recall delayed, verbal recognition delayed, and spatial 

recall delayed. Thus, the general hypothesis that frontal lobe 

functioning is predictive of metamemory performance in the elderly on 

particular kinds of tasks continues to be supported. 

There was little evidence from this investigation that affective 

variables such as depression and self-esteem are related to metamemory 

performance. The affective/self-esteem factor, derived from scores on 

the BDI and TSBI, was only predictive of subjects' prediction

performance relations on the digit span memory task. The limited range 

in subjects' depression scores may account for the failure to find a 

relation between metamemory and affect on most tasks in the present 

study. Further research with a more diverse subject sample, including 

clinically depressed individuals, and a variety of metamemory tasks may 

help to clarify whether, and under what circumstances, affect plays a 

role in metamemory performance. 

Overall, the results of this study are consistent with the general 

hypothesis that certain metamemorial processes are influenced by the 

aging process, whereas others remain relatively well preserved. There 

is no evidence for impaired knowledge of basic memory processes in the 

elderly. Older individuals appear just as capable as young adults of 

differentiating between the effects of various manipulations (e.g., 

type of task, retention interval, nature of to-be-remembered material) 

on memory. An alteration in metamemory is observed when elderly 
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subjects are asked to make predictions about their own performance on 

specific memory tasks, before actually engaging in the task. However, 

only a subset of the elderly subjects, i.e., those over 75 years of 

age, demonstrated a statistically significant difference in their 

prediction-performance relations compared to young control subjects. 

These elderly subjects tended to overestimate their memory abilities on 

those tasks that are most affected by the aging process. 

This pattern of results is similar to the pattern observed in 

certain dementing patient populations, particularly for those dementing 

illnesses in which cortical functions involving the frontal lobes are 

compromised (for review see McGlynn & Kaszniak, 1991; McGlynn & 

Schacter, 1989). McGlynn and Kaszniak (in press) recently reported a 

breakdown in metamemory processes observed in patients with Alzheimer's 

disease (AD). These patients demonstrated impaired awareness of their 

memory deficit that was correlated with dementia severity. A 

questionnaire measure revealed that AD patients rated their own 

difficulties with cognitive activities of daily life significantly 

lower than relatives rated patients' problems. On another measure, 

involving task performance predictions, AD patients were inaccurate in 

predicting (i.e., overestimated) their performance on most cognitive 

tasks when compared to both their actual performance and relatives' 

predictions, despite generally accurate prediction of their relatives' 

performance on the same tasks. Thus, like the Old-Old subjects in the 

present study, these AD patients demonstrated preserved knowledge of 

memory processes in general, but impaired knowledge with respect to 

their own memory functioning. 
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Though the neurological changes in the frontal lobes of normal 

elderly individuals may differ qualitatively from the pathological 

progression of disease in certain dementing conditions, one might 

speculate that the effects on metamemory performance vary only 

quantitatively. Because the memory decline characteristic of most 

dementing illnesses is more severe than that seen in normal elderly 

individuals, the demented patients' tendency to overestimate their 

memory performance would be expected to be more dramatic. Other than 

this difference in degree, however, the two groups appear quite 

similar. One interpretation of the metamemory changes seen in the Old

Old subjects of the present study and demented patient populations is 

that a degeneration in frontal lobe functions interferes with their 

ability to monitor changes in their own cognitive functioning over 

time, and to make reasonable predictions about their own performance on 

specific cognitive tasks. Stuss and Benson (1986) postulate that 

impaired awareness reflects a deficit in self-monitoring that may 

involve frontal lobe dysfunction. The correlations between frontal 

lobe measures and metamemory performance on particular tasks found in 

the current study are certainly consistent with this idea, and suggest 

that a breakdown in metacognitive functions similar to that seen in 

some dementing illnesses occurs in normal aging, resulting in subjects' 

failure to update knowledge about their own cognitive performance. 

The metamemory deficit observed in the Old-Old group in this study 

may alternatively be viewed as a more general problem with cognitive 

estimation. The older group of elderly subjects performed 

significantly worse than the Young Control subjects on the cognitive 
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estimation measure of frontal lobe function. The problem with this 

interpretation is that the Old-Old tended to overestimate consistently 

their performance on certain memory tasks, i.e., those tasks that are 

sensitive to aging memory. This pattern of prediction would not be 

expected if a general impairment in estimation abilities was 

responsible for the inaccurate predictions. Rather, one would expect 

random errors in both directions, sometimes overestimating and 

sometimes underestimating performance. Although an estimation deficit 

may contribute to the observed metamemory problem in the Old-Old, it 

probably is not the sole factor accounting for these results. 

Cavanaugh (1989) has distinguished between three types of 

metamemory or memory awareness: systemic awareness, epistemic 

awareness, and on-line awareness. Systemic awareness refers to 

awareness of facts about the memory system and how it works. Epistemic 

awareness is defined as "knowledge about one's own knowledge base," or 

knowledge about the content of one's own memory. On-line awareness 

refers to memory monitoring or executive processes, i.e., awareness or 

knowledge of one's own memory processes and abilities. Systemic 

awareness and on-line awareness are most relevant for the present 

discussion. Cavanaugh considered systemic awareness to be a "static 

phenomenon" in the sense that we possess factual knowledge about how 

memory functions that does not change with experience. The Task 

subscale of the MIA questionnaire is designed to assess this aspect of 

metamemory, as are the various manipulations of the memory task 

prediction paradigm used in the present study. In contrast, on-line 

awareness is viewed as a dynamic process, whereby information is 
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continually flowing between various knowledge bases and other parts of 

the memory system. According to Cavanaugh, the technique of asking 

people to predict how well they think they will perform on a memory 

task is one way of evaluating their ability to monitor memory 

processing. 

The results of the present study fit rather well within this 

descriptive framework. Facts about how the memory system operates are 

presumably acquired relatively early in life and are stored like any 

other knowledge about the world. There is no reason to expect aging 

individuals to lose this kind of information because they do not 

demonstrate a decline on other types of tasks that probe their general 

knowledge about the world. The elderly subjects in this study 

exhibited equally accurate metamemorial knowledge about the nature of 

general memory processes and task demands (e.g., differential 

difficulty of recall versus recognition tests) as the young control 

subjects. In contrast, knowledge about how one is likely to perform in 

specific memory-demanding contexts does appear to differ for younger 

and older adults. According to Cavanaugh's conceptualization, this 

kind of task places considerable demands on monitoring processes to 

generate a reasonable performance estimate. The monitoring process 

requires flexibility in the system to permit the flow of information 

between, and appropriate adjustments to, various knowledge bases. The 

overestimation of memory performance exhibited by the Old-Old subjects 

in this study suggests a failure in this dynamic process. Knowledge 

about their own memory abilities seems to remain static, despite 

dramatic changes in their actual performance over time. The frontal 
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system degradation characteristic of older individuals may interfere 

with the monitoring process itself and/or may increase rigidity of the 

knowledge bases themselves, preventing incoming information from 

permeating their structure. 

Hertzog and his colleagues (Hertzog, Dixon, & Hultsch, in press) 

disagree with the view that prediction paradigms such as the one used 

in the present study provide evidence of age differences in self

knowledge or the ability to assess the status of one's own memory. 

They stress the importance of differentiating knowledge about memory 

mechanisms and processes from beliefs about one's own memory abilities, 

strengths, and weaknesses. These beliefs about one's own ability to 

use memory effectively in different contexts are considered to be a 

highly schematized system of beliefs and are referred to as "memory 

self-efficacy. II Hertzog et al. propose that many of the observed age 

differences in metamemory studies can be explained by the construct of 

memory self-efficacy. 

To interpret the relation between memory self-efficacy as measured 

by metamemory questionnaires like the MIA and memory task performance 

predictions, Hertzog et al. distinguish global memory self-efficacy 

beliefs (general beliefs about self-as-rememberer) from}Q£gl efficacy 

judgments in a particular context (beliefs about ability to remember 

specific types of information in specific contexts). Questionnaire 

measures of metamemory tend to assess primarily global memory self

efficacy beliefs, whereas performance predictions are conceptualized as 

self-efficacy judgments that are specific to the immediate memory

demanding context and based on both global and local memory self-
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efficacy beliefs. Other factors proposed to influence performance 

predictions include an appraisal of the memory task and a set of 

processes "translating one's memory self-efficacy into a prediction by 

using a representation of the distribution of task performance derived 

from the task assessment." Thus, inaccurate predictions on memory 

tasks could be attributable to inaccurate global or local memory self

efficacy, inaccurate appraisal of the memory task, or a breakdown in 

the processes that map memory self-efficacy onto the individual's 

representation of the performance distribution. Hertzog et al. put 

particular emphasis on the task appraisal component of the prediction 

generation process for explaining inaccurate predictions. 

The pattern of results in the present study do not support the idea 

that poor task appraisal is the most likely explanation for age 

differences in prediction-performance relations. First, the elderly 

subjects demonstrated equivalent sensitivity to experimental 

manipulations known to affect memory task performance as young control 

subjects. Second, the finding that elderly subjects' memory 

predictions did not differ from those of young control subjects, 

despite significant differences in actual performance suggests that all 

groups were making similar judgments about the nature of the memory 

tasks. It appears more likely that inaccurate memory self-efficacy or 

a failure to appropriately map these beliefs onto one's representation 

of the performance distribution could account for the observed age 

differences in prediction-performance relations. Although the 

terminology and conceptualization of metamemory differs considerably 

between the framework of Cavanaugh and Hertzog et al., particularly 
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with respect to the notion of knowledge versus beliefs, the same 

underlying questions arise. Specifically, what is the structure of 

these knowledge bases or belief systems, and how does aging affect the 

mechanisms or processes involved in accessing and evaluating their 

contents across different contexts? The relation between frontal lobe 

functioning and metamemory performance found in the present study 

suggests a potential direction for investigating what kinds of 

mechanisms may be influenced by the aging process, and how they 

interact with different kinds of metamemory performance. 

Finally, the link between frontal lobe functions and updating 

knowledge of one's own memory functioning merits discussion. One might 

propose that a failure to update this kind of self-knowledge is simply 

a consequence of declining memory, i.e., that elderly people do not 

store the individual episodes of memory failure necessary to maintain 

an accurate model of their own memory performance. However, there is 

considerable evidence in the neuropsychological literature indicating 

that severely amnesic patients with lesions restricted to the temporal 

lobes retain the ability to judge accurately their own memory 

capacities. In contrast, memory-disordered patients with etiologies 

involving the frontal lobes demonstrate impaired knowledge or awareness 

of their memory problems (for review, see McGlynn & Schacter, 1989; 

Schacter, 1990). Thus, it is unlikely that the metamemory deficit 

observed in the Old-Old group of the present study is secondary to a 

memory deficit. It is proposed that integration and organization of 

episodic information must take place continuously to map it onto a 

central representation or model of one's own memory functioning that 
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would in turn influence future judgments about one's own abilities. 

This central representation would have to be organized according to 

context and time, to permit accurate judgments about one's current 

memory performance on specific kinds of tasks in comparison to past 

memory performance. The executive functions of monitoring and 

modulation that have generally been considered to be subserved by the 

frontal lobes would be essential for this kind of feedback loop to 

operate effectively. As discussed in a previous section, however, the 

frontal lobes appear to be involved in many different functions. It 

may not be a monitoring mechanism per say that breaks down with aging, 

but rather a combination of impaired subprocesses that together produce 

the metamemory deficit observed in the elderly. 

In conclusion, the current investigation provides evidence for 

impaired metamemory in the elderly that becomes more pronounced with 

increasing age. Further research directed at elucidating the specific 

processes and mechanisms disrupted in normal aging that prevent elderly 

individuals from updating knowledge of their own cognitive functioning 

would be fruitful. 
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APPENDIX A: METAMEMORY IN ADULTHOOD QUESTIONNAIRE 

Djrections 

Different people use their memory in different ways in their 
everyday lives. For example, some people make shopping lists, whereas 
others do not. Some people are good at remembering names, whereas 
others are not. 

In this questionnaire, we would like you to tell us how you use 
your memory and how you feel about it. There are no right or wrong 
answers to these questions because people are different. Please take 
your time and answer ~ of these questions to the best of your 
ability. 

Each question is followed by five choices. Draw a circle around 
the letter corresponding to your choice. Mark QDll one letter for each 
statement. 

Some of the questions ask your opinion about memory-related 
statements; for example: 

My memory will get worse as 
I get older. 

a. agree strongly 
b. agree 
c. undecided 
d. disagree 
e. disagree strongly 

In this example you could, of course, choose any ~ of the answers. If 
you agree strongly with the statement you would circle S. If you 
disagree strongly you would circle letter g. The ~ and Q answers 
indicate less strong agreement or disagreement. The letter ~ answer 
gives you a middle chOice, but don't use the ~ unless you really can't 
decide on any of the other responses. 

Some of the questions ask how often you do certain things that may 
be related to your memory. For example: 

Do you make a list of things to 
be accomplished during the day? 

a. never 
b. rarely 
c. sometimes 
d. often 
e. always 

Again, you could choose any ~ of the answers. Choose the one 
that comes closest to what you usyally do. Don't worry if the time 
estimate is not exact, or if there are some exceptions. 

Keep these points jn mjnd: 
(a) Answer every question, even if it doesn't seem to apply to you 

very well. 
(b) Answer as honestly as you can what is true for you. Please do 

not mark something because it seems like the "right thing to 
say." 
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1. For most people, facts that a. agree strongly 
are interesting are easier b. agree 
to remember than facts that c. undecided 
are not. d. disagree 

e. disagree strongly 

2. I am good at remembering a. agree strongly 
names. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

3. Do you keep a list or a. never 
otherwise note important b. rarely 
dates, such as birthdays c. sometimes 
and anniversaries? d. often 

e. always 

4. It is important to me to a. agree strongly 
have a good memory. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

5. 1 get upset when I cannot a. agree strongly 
remember something. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

6. When you are looking for a. never 
something you have recently b. rarely 
misplaced, do you try to c. sometimes 
retrace your steps in d. often 
order to locate it? e. always 

7. I think a good memory is a. agree strongly 
something of which to be b. agree 
proud. c. undecided 

d. disagree 
e. disagree strongly 
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8. I find it harder to a. agree strongly 
remember things when I b. agree 
am upset. c. undecided 

d. disagree 
e. disagree strongly 

9. I am good at remembering a. agree strongly 
birthdates. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

10. I can remember things as a. agree strongly 
we 11 as always. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

11. When you have not finished a. never 
reading a book or magazine, b. rarely 
do you somehow note the c. sometimes 
place where you have d. often 
stopped? e. always 

12. I get anxious when I am a. agree strongly 
asked to remember something. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

13. It bothers me when others a. agree strongly 
notice my memory failures. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

14. I'm less efficient at a. agree strongly 
remembering things now than b. agree 
I used to be. c. undecided 

d. disagree 
e. disagree strongly 
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15. I have difficulty remembering a. agree strongly 
things when I am anxious. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

16. The older I get the harder a. agree strongly 
it is to remember clearly. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

17. Do you think about the a. never 
day's activities at the b. rarely 
beginning of the day so c. sometimes 
you can remember what you d. often 
are supposed to do? e. always 

18. I am just as good at a. agree strongly 
remembering as I ever was. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

19. I have no trouble keeping a. agree strongly 
track of my appointments. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

20. For most people, it is a. agree strongly 
easier to remember information b. agree 
they need to use immediately c. undecided 
than information they will d. disagree 
not use for a long time. e. disagree strongly 

21. Most people find it easier a. agree strongly 
to remember directions to b. agree 
places they want or need c. undecided 
to go than to places they d. disagree 
know they will never be going. e. disagree strongly 
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22. I am usually uneasy when I a. agree strongly 
attempt a problem that b. agree 
requires me to use my memory. c. undecided 

d. disagree 
e. disagree strongly 

23. I feel jittery if I have a. agree strongly 
to introduce someone I just b. agree 
met. c. undecided 

d. disagree 
e. disagree strongly 

24. Having a better memory a. agree strongly 
would be nice but it is b. agree 
not very important. c. undecided 

d. disagree 
e. disagree strongly 

25. Do you post reminders of a. never 
things you need to do in b. rarely 
a prominent place, such as c. sometimes 
bulletin boards or note d. often 
boards? e. always 

26. It doesn't bother me when a. agree strongly 
my memory fails. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

27. I am poor at remembering a. agree strongly 
trivia. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

28. I am much worse now at a. agree strongly 
remembering the content of b. agree 
news articles and c. undecided 
broadcasts than I was d. disagree 
10 years ago. e. disagree strongly 
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29. 00 you routinely keep a. never 
things in a familiar spot b. rarely 
so you won't forget them c. sometimes 
when you need to locate d. often 
them? e. always 

30. Compared to 10 years ago, . a. agree strongly 
I am much worse at b. agree 
remembering titles of books, c. undecided 
films, or plays. d. disagree 

e. disagree strongly 

3l. For most people it is a. agree strongly 
easier to remember words b. agree 
they want to use than words c. undecided 
they know they will never d. disagree 
use. e. disagree strongly 

32. I remember my dreams much a. agree strongly 
less now than 10 years b. agree 
ago. c. undecided 

d. disagree 
e. disagree strongly 

33. I can't expect to be good a. agree strongly 
at remembering zip codes b. agree 
at my age. c. undecided 

d. disagree 
e. disagree strongly 

34. Most people find it easier a. agree strongly 
to remember the names of b. agree 
people they especially c. undecided 
dislike than people they d. disagree 
hardly notice. e. disagree strongly 

35. I have little control over a. agree strongly 
my memory ability. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 
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36. When you want to take a. never 
something with you, do you b. rarely 
leave it in an obvious, c. sometimes 
prominent place, such as d. often 
putting your suitcase in e. always 
front of the door? 

37. I think it is important to a. agree strongly 
work at sustaining my b. agree 
memory ability. c. undecided 

d. disagree 
e. disagree strongly 

38. I misplace things more a. agree strongly 
frequently now than when b. agree 
I was younger. c. undecided 

d. disagree 
e. disagree strongly 

39. As people get older they a. agree strongly 
tend to forget where they b. agree 
put things more frequently. c. undecided 

d. disagree 
e. disagree strongly 

40. I work hard at trying to a. agree strongly 
improve my memory. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

41. Compared to 10 years ago, a. agree strongly 
I now forget many more b. agree 
appointments. c. undecided 

d. disagree 
e. disagree strongly 

42. If I am put on the spot to a. agree strongly 
remember names I know I b. agree 
will have difficulty doing c. undecided 
it. d. disagree 

e. disagree strongly 
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43. For most people, it is a. agree strongly 
easier to remember the names b. agree 
of people they especially c. undecided 
like than people that don't d. disagree 
make much of an impression 
on them. 

e. disagree strongly 

44. Most people find it easier a. agree strongly 
to remember words they b. agree 
understand than words that c. undecided 
don't mean very much to d. disagree 
them. e. disagree strongly 

45. My memory for important a. agree strongly 
events has improved over b. agree 
the last 10 years. c. undecided 

d. disagree 
e. disagree strongly 

46. I admire people who have a. agree strongly 
good memories. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

47. My friends often notice my a. agree strongly 
memory ability. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

48. When you try to remember a. never 
people you have met, do b. rarely 
you associate names and c. sometimes 
faces? d. often 

e. always 

49. I am good at remembering a. agree stronglv 
the order that events b. agree 
occurred. c. undecided 

d. disagree 
e. disagree strongly 
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50. For most people, words a. agree strongly 
they have seen or heard b. agree 
before are easier to c. undecided 
remember than words that are d. disagree 
totally new to them. e. disagree strongly 

5l. Familiar things are easier a. agree strongly 
to remember than unfamiliar b. agree 
things. c. undecided 

d. disagree 
e. disagree strongly 

52. I am good at remembering a. agree strongly 
conversations I have had. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

53. I would feel on edge right a. agree strongly 
now if I had to take a b. agree 
memory test or something c. undecided 
similar. d. disagree 

e. disagree strongly 

54. My memory for phone numbers a. agree strongly 
will decline as I get older. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

55. I often notice my friends' a. agree strongly 
memory ability. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

56. My memory for dates has a. agree strongly 
greatly declined in the b. agree 
last 10 years. c. undecided 

d. disagree 
e. disagree strongly 
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57. When you have trouble a. never 
remembering something, do b. rarely 
you try to remember c. sometimes 
something similar in order d. often 
to help you remember? e. always 

58. My memory for names has a. agree strongly 
greatly declined in the b. agree 
last 10 years. c. undecided 

d. disagree 
e. disagree strongly 

59. I often forget who was a. agree strongly 
with me at events I have b. agree 
attended. c. undecided 

d. disagree 
e. disagree strongly 

60. Do you consciously attempt a. never 
to reconstruct the day's b. rarely 
events in order to c. sometimes 
remember something? d. often 

e. always. 

6l. As long as I exercise my a. agree strongly 
memory it will not decline. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

62. I am good at remembering a. agree strongly 
the places I have been. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

63. I know if I keep using my a. agree strongly 
memory I will never lose b. agree 
it. c. undecided 

d. disagree 
e. disagree strongly 
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64. Do you try to relate a. never 
something you want to b. rarely 
remember to something else c. sometimes 
hoping that this will d. often 
increase the likelihood of e. always 
your remembering later? 

65. It's important that I am a. agree strongly 
very accurate when b. agree 
remembering names of people. c. undecided 

d. disagree 
e. disagree strongly 

66. When I am tense and uneasy a. agree strongly 
at a social gathering I b. agree 
cannot remember names very c. undecided 
well. d. disagree 

e. disagree strongly 

67. Do you try to concentrate a. never 
hard on something you want b. rarely 
to remember? c. sometimes 

d. often 
e. always 

68. It's important that I am a. agree strongly 
very accurate when b. agree 
remembering significant c. undecided 
dates. d. disagree 

e. disagree strongly 

69. It's up to me to keep my a. agree strongly 
remembering abilities from b. agree 
deteriorating. c. undecided 

d. disagree 
e. disagree strongly 

70. When someone I don't know a. agree strongly 
very well asks me to b. agree 
remember something I get c. undecided 
nervous. d. disagree 

e. disagree strongly 
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71. I have no trouble remembering a. agree strongly 
where I have put things. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

72. It is easier for most people a. agree strongly 
to remember things that are b. agree 
unrelated to each other than c. undecided 
things that are related. d. disagree 

e. disagree strongly 

73. Even if I work on it my a. agree strongly 
memory ability will go b. agree 
downhi 11. c. undecided 

d. disagree 
e. disagree strongly 

74. Most people find it easier a. agree strongly 
to remember concrete things b. agree 
than abstract things. c. undecided 

d. disagree 
e. disagree strongly 

75. Do you make mental images a. never 
or pictures to help you b. rarely 
remember? c. sometimes 

d. often 
e. always 

76. I know of someone in my a. agree strongly 
family whose memory b. agree 
improved significantly c. undecided 
in old age. d. disagree 

e. disagree strongly 

77. I am good at remembering a. agree strongly 
things like recipes. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 
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78. I get anxious when I have a. agree strongly 
to do something I haven't b. agree 
done for a long time. c. undecided 

d. disagree 
e. disagree strongly 

79. It bothers me when I forget a. agree strongly 
an appointment. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

80. Most people find it easier a. agree strongly 
to remember things that b. agree 
happen to them than things c. undecided 
that happen to others. d. disagree 

e. disagree strongly 

8l. Do you mentally repeat a. never 
something you are trying b. rarely 
to remember? c. sometimes 

d. often 
e. always 

82. My memory has greatly a. agree strongly 
improved in the last b. agree 
10 years. c. undecided 

d. disagree 
e. disagree strongly 

83. I like to remember things a. agree strongly 
on my own, without relying b. agree 
on other people to remind c. undecided 
me. d. disagree 

e. disagree strongly 

84. I get tense and anxious a. agree strongly 
when I feel my memory is b. agree 

·t not as good as other c. undecided 
peoples' . d. disagree 

e. disagree strongly 
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85. Do you ask other people to a. never 
remind you of something? b. rarely 

c. sometimes 
d. often 
e. always 

86. I'm highly motivated to a. agree strongly 
remember new things I b. agree 
learn. c. undecided 

d. disagree 
e. disagree strongly 

87. I do not get flustered a. agree strongly 
when I am put on the spot b. agree 
to remember new things. c. undecided 

d. disagree 
e. disagree strongly 

88. I am good at remembering a. agree strongly 
titles of books, films, b. agree 
or plays. c. undecided 

d. disagree 
e. disagree strongly 

89. My memory has greatly a. agree strongly 
declined in the last b. agree 
10 years. c. undecided 

d. disagree 
e. disagree strongly 

90. For most people it is a. agree strongly 
easier to remember things b. agree 
in which they are most c. undecided 
interested than things d. disagree 
in which they are less e. disagree strongly 
interested. 

91. I have no trouble a. agree strongly 
remembering lyrics of b. agree 
songs. c. undecided 

d. disagree 
e. disagree strongly 
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92. My memory will get better a. agree strongly 
as I get older. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

93. It is easier for most a. agree strongly 
people to remember bizarre b. agree 
things than usual things. c. undecided 

d. disagree 
e. disagree strongly 

94. Do you write yourself a. never 
reminder notes? b. rarely 

c. sometimes 
d. often 
e. always 

95. I am good at remembering a. agree strongly 
names of musical selections. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

96. Most people find it easier a. agree strongly 
to remember visual things b. agree 
than verbal things. c. undecided 

d. disagree 
e. disagree strongly 

97. After I have read a book a. agree strongly 
I have no difficulty b. agree 
remembering factual c. undecided 
information from it. d. disagree 

e. disagree strongly 

98. Do you write appointments a. never 
on a calendar to help b. rarely 
you remember them? c. sometimes 

d. often 
e. always 
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99. I would feel very anxious a. agree strongly 
if I visited a new place b. agree 
and had to remember how to c. undecided 
find my way back. d. disagree 

e. disagree strongly 

100. I am good at remembering a. agree strongly 
the content of news b. agree 
articles and broadcasts. c. undecided 

d. disagree 
e. disagree strongly 

101. No matter how hard a a. agree strongly 
person works on his b. agree 
memory, it cannot be c. undecided 
improved very much. d. disagree 

e. disagree strongly 

102. If I were to work on my a. agree strongly 
memory I could improve b. agree 
it. c. undecided 

d. disagree 
e. disagree strongly 

103. It gives me great a. agree strongly 
satisfaction to remember b. agree 
things I thought I had c. undecided 
forgotten. d. disagree 

e. disagree strongly 

104. Remembering the plots of a. agree strongly 
stories and novels is b. agree 
easy for me. c. undecided 

d. disagree 
e. disagree strongly 

105. I am usually able to a. agree strongly 
remember exactly where I b. agree 
read or heard a specific c. undecided 
thing. d. disagree 

e. disagree strongly 
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106. I think a good memory a. agree strongly 
comes mostly from b. agree 
working on it. c. undecided 

d. disagree 
e. disagree strongly 

107. Most people find it a. agree strongly 
easier to remember b. agree 
unorganized things c. undecided 
than organized things. d. disagree 

e. disagree strongly 

108. Do you write shopping lists? a. never 
b. rarely 
c. sometimes 
d. often 
e. always 



APPENDIX B: VERBAL MEMORY TASK 

I am going to read you a list of 16 items that you would find in a 
department store. How many of the 16 words do you think you will be 
able to recall immediately after I read the list? How many do you think 
you could recall after 40 minutes? How many of the 16 words do you 
think you will be able to recognize from a larger set of department 
store items immediately after I read them to you? How many would you be 
able to recognize after 40 minutes? 

Immediate Recall Prediction: 

Actua 1 Reca 11 (Immed): __ 

Immediate Recog Prediction: 

Actual Recog (lnuned): __ 

wallet 
clock 
turtleneck 
candle 
scarf 
bicycle 
drill 
pillow 
crayons 
battery 
puzzle 
goggles 
tie 
wool 
pajamas 
sofa 

De 1 ayed Reca 11 Pred i ct i on: __ 

Actua 1 Recall (De lay): __ 

Delayed Recog Prediction: __ 

Actual Recog (Delay): 

Immed 
Recall 

Delayed 
Recall 
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bucket 

~ 

slippers 

rug 

battery 

wallet 

mop 

ill 

skirt 

racket 

goggles 

~ 

chess 

ID:ill 

sandals 

~ 

ladder 

puzzle 

tyrtleneck 

belt 

mask 

Recognition Test for Verbal Memory Task 

1mm 

towel 

paint 

pajamas 

crayons 

cologne 

pi llow 

candle 

purse 

~ 

bicycle 

barbecue 
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APPENDIX C: SPATIAL MEMORY TASK 

I am going to place 13 objects in various rooms of an eight-room 
dollhouse while you are turned around the other way. You will then have 
25 seconds to study where the objects are located. Then I will ask you 
to turn around again while I remove the objects. Your task is to put 
the objects back in the correct rooms of the house. How many of the 13 
objects do you think you will be able to put back in the correct 
location immediately after you study them? How many do you think you 
will replace correctly after 40 minutes? 

Locatjon predjction (Immedjate): 

Location predjctjon (Delay): 

'J'q) ncar 
(Blue) 

Bat1:aD Flcar 
(Red) 

Hat 

Trash can 

FloweI1l 

Lmtem 

M.l<J racIt 

Fry pan 

Cloclc 

ImI 

1 

1 

2 

2 

J 

4 

5 

5 

c.loc. k 

7 
c-Aa/(" 

,'rol" 

I 
h,d 

tra.sn et:.1"I. 

:3 

fT\~r~c.k 

DIll 

Actual: 

Actual: 

6 
rack t:+ 
se ..... ; "'1 

('I'\p.U. ,nt:,. 

8 

tcaste r 

w~~o" 

;.. 
flo 1J'X,r<; 

!a,.,+c:.rl"l. 

'1 
fry ~n 

X. DIll .. 
Racbt 6 

5c'oI i.rq . JMChine 6 

Olair 7 

Irt:n 7 

Toaster 8 

Wacpl 8 
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APPENDIX D: DIGIT SPAN TASK 

Prediction: 

Actual Performance: 

How many digits would you be able to say back to me in the same order 
that I read them to you? 

Digjts 

(3) 5 - 8 - 2 
6 - 9 - 4 

(4) 6 - 4 - 3 - 9 
7 - 2 - 8 - 6 

(5) 4 - 2 - 7 - 3 - 1 
7 - 5 - 8 - 3 - 6 

(6) 6 - 1 - 9 - 4 - 7 - 3 
3 - 9 - 2 - 4 - 8 - 7 

(7) 5 - 9 - 1 - 7 - 4 - 2 - 8 
4 - 1 - 7 - 9 - 3 - 8 - 6 

(8) 5 - 8 - 1 - 9 - 2 - 6 - 4 - 7 
3 - 8 - 2 - 9 - 5 - 1 - 7 - 4 

(9) 2 - 7 - 5 - 8 - 6 - 2 - 5 - 8 - 4 
7 - 1 - 3 - 9 - 4 - 2 - 5 - 6 - 8 
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APPENDIX E: VISUAL MEMORY SPAN TASK 

Prediction: 

Actual Performance: 

I am going to touch some of these red squares, one after another. As 
soon as I am through, I will ask you to touch the same squares in the 
same order. How many taps do you think you could correctly repeat in 
the same order as me? 

/I) 

(3) 

III. 151 

(4, 

II 
(6) III 111 

(8, 

(2) 2 - 6 8 - 4 

(3) 2 - 7 - 5 8 - 1 - 6 

(4) 3 - 2 - 8 - 4 2 - 6 - 1 - 5 

(5) 5 - 3 - 4 - 6 - 1 3 - 5 - 1 - 7 - 2 

(6) 1 - 7 - 2 - 8 - 5 - 4 7 - 3 - 6 - 1 - 4 - 8 

(7) 8 - 2 - 5 - 3 - 4 - 1 - 6 4 - 2 - 6 - 8 - 3 - 7 - 5 

(8) 7 - 5 - 6 - 3 - 8 - 7 - 4 - 2 1 - 6 - 7 - 4 - 2 - 8 - 5 -3 

106 



107 

APPENDIX F: COGNITIVE ESTIMATION TASK 

Normative Sample (N=50) 

Item Mean SD 

1. On average how many TV programs are 7.53 1.88 
there on anyone TV channel between 
6:00 pm and 11:00 pm? 

2. How long does a sheep live? 12.61 7.35 

3. How fast do race horses gallop? 32.28 14.22 

4. What is the length of an average 32.58 8.46 
man's spine? 

S. How many slices in the average loaf 24.48 6.85 
of bread? 

6. How tall is the average American 65.22 1.37 
woman? 

7. How heavy is a gallon jug of milk? 4.19 2.06 

8. How long is the average tie when 17 .45 7.44 
being worn? 

9. What is the width of a local bus? 9.97 4.14 

10. How far is it from San Francisco to 3291.54 1840.28 
New York? 

11. What is the height of a telephone 32.72 17.55 
pole? 

12. How heavy is a bag of 10 large 9.0 5.17 
grapefruit? 



APPENDIX G: MEASURES OF DEPRESSION AND SELF-ESTEEM 

BECK I:,\",'E~TORY 

Name _________________________________________________ Date ______________________ ___ 

On this quesllonnalre are ~roups of suter.lents, Please read each voup of statements carefully. Then pic!.: 
OUI the one statement In each ~roup which best describes the \I,'ay you have been (eelin~ the PAST WttK. 

I'CLl'DI'G TOD4': Circle the number beside the statement you picked. If se\'enl statemenLS in the group 
seem 10 apply equally well. circle each one, Be sure to read all the 5tatemenU iD each sroup berore 
mal.ine your choice. 

o I do 11/11 (eel W, 
I I ferl uO. 
~ I InI .JO IlIlhe lime and I Cln'l lnap 0111 o( II, 
l I Jm .., ~ or unhlPPY rhill I can'l lUnd II. 

o I am nol plnl<uIJrl~ dilcoul1l,ed aboullhe (ulUre. 
I I ferl dl>coururd .bc1ullhr fUlure, 
= Ilerl I hi" nOlhlnr 10 IO(\~ fon .. rd 10, 
• ' I f •• 1 Ihll Ihe lUlU .... hopeleu and IlIa/lhln,l elnn", 

Impn,nt. 

J 0 I de> nol (eel h~e a (1llure, 
I II.cll hl.e filled more Ihan Ihe a.rl1l,e penon. 
~ -\, I loo~ blc~ on m~ hfe. all I cln Irr II a loc o( (a.rlurel. 

I feCi I.m a complelc f.llure II I penon. 

" 0 I eCI u much Slll\faclion 0111 of Ih,n .. al I uled 10, 
I I ~lJn I rnle>' Inlnn Ihe ... ' I u.cd 10. 

J dt'\n"1 Fer tt .. 1 l'.it~(IC'tI"n '!lU1 or .n~1hln~ .n~m~rc. 
11m dlO"",.,ea or bored .. lIh e'·r~,nln~. 

5 0 I d~n'l ierl pl:'llCulul~ ".,Iry 
I I 'cd euoll\ a .CIOd pan ot'lhe lime, 
~ Ilt('1 ~Ullt" ~ui::~ m,'11 (t( the lime. 

I Iccl ~ullI~ III ,.llhe lime. 

6 0 I don'l fcel I am ~In~ runllMd, 
I I Icel I ma~ be punhne~, 
• I "~':I '" be punllhe.l. 

7 0 
I · 

I I.d I am I><ln. punllhea, 

I dlln I f.el dl.Jpl'('lnlcd In m\'l.If. 
11m d".Ppolnleo In m~~If. . 
I am d"ru"ea ,,"h m~.elf. 

~ I hilt m~ ~If. 

Ie: dun', rtel I iilm :.n;- _('It,£, '~.n In~bod~ el\.C, 
I 1.'Tl crlill;'; 01 m~ ,tlf (or m~ ~cll.nC'util or mnllte •. 
• I bllme m"e" aff Ihe lime for m, fault~, 
~ I bJom. m; "If lor c,.~ Ihln~ b.d Ihal happens, 

9 0 I don'l ha'e an' IhOlJ~hl~ o( killtn~ m)'Jelf, 
I I ha,. Inou,n .. of ~llltn, m~~elf. bUll .. ould nOI c&IT)' 

Ihem 0111. 
I .. ould Ille 10 LIII m' ~If 
I .. ould lill m>~elf 1(1 had Ihe c/wlcc. 

10 0 I don' <1'\ In' more Ihln ulual. 
I I CI'\ morr no;' Ih.n I u>cd 10, 

I cr) III Ihe lime no", 
I uled 10 be IIlle 10 cl), bul no .. I can'l clJo c.en rhOll,h I 
".nlto. 

II 0 I am no more iml31ed no .. Ihln I e'er 1m. 
I I '" .nnoHd or Imll,ed mort eUlh Ihan I uled 10. 

I fo:l,m,.i,ed .lIlhe lime no .. ·. • 
3 I don I Fel trTlt.,ed II III b~ Ihe Ihln,llhll u,ed 10 Imlale 

me, 

U 0 I ha~r nor 1011 InlerHi in ocller people. 
I I am Ic:u Inlerellea In ocner people Ihan I used 10 be. 
l I ha"e 1011 me .. o( m~' Inlerell.n OIhCr peoplr. 
3 I hi •• lOll all of m~' .nrcreilin OCher people. 

13 0 I maltc demionl aboul aJ well u I C\'ft' t:ould. 
I I PUI 0(( mJ~lnr dee.II"'" nKtrc Ihan I uled 10. 
~ I hI' e ~ruler alrhcult~ In rnaJ..ln, declI.onl lhan befon: • 
l I can'l rnaJ... de"olon, al all an)·more. 

I. 0 I don'l ( .. 111006; an,' worK lhan I used 10. 
I I am womed Ihat I .in lool"n, old or unanra.r:uve. 
l I lerllhat Ihere arc permanenl chan,os In m)' appell'alltt 

lhal makc me 1006; unaruacllve. 
3 I bellt .. \IW I look UII),. 

IS 0 I cln ,,'on. aboul ... "'ell a. before. 
I II la~ .. an cur:! ehon It' ,tlilaned al dOln, 1000000tun,. 
:: 11.1\< ... puoh m~· .. I( -rl)o' hard '0 do an~'lun,. 
3 I can I dt' an~ "111'1.. II aU. 

16 0 I tin lIeep u wrllil UlUaI. 
I I don'l Ileer U .. ell v I u.ftlIO. 
~ I .. I~e up I·~ hNfl cather IIl1n ulull and (ind II hard 10 ,n 

ba.:~ 10 lleep. 
3 I .. Ill.e Up "'el1ll hOUD rullC1' lhan I usrd 10 and ClnlIOI let 

ba.:~ 10 &Iccp. 

17 0 I don'l ,,, more Itred lhan lI'ual. 
I I BCI fired more USII) Ihln I u~a 10. 

I ,elilred from aOln, almoll anrrlunl. 
I am 101.1 fired 10 do anYlhln~. 

II 0 M~ Ippeille n no .. one 'Ih:lll UIUal. 
I M~ .pprllle .1 nOl .. ,ood 1111 used 10 be. 
~ M~ appeltle n much wont no", 
j 1 h"e no appellle at alj an~morc. 

19 0 I ha .. n·1 I~II much "'el,hl. if an)'. Iml>·. 
I I h., e 1011 more Ih.n !o poundl. I am PUfllOJeI>' U)'ln, 10 101C ..,..,hl 
:: I h .. e 1011 more Ihan 10 poundl. b)' nltn, len. Yt~ No __ _ 
3 I h ... 1011 more "'an 15 pouncb. 

10 0 I am no more "'onird aboul m>' helllh Ihan uI .. I. 
111m ",omeo aboul phYllc.1 problem, luch IS aches and 

p"lnl, or up,el lIomach; or COnlltp.llon. 
:: I am .ery ... omed abou. ph),l"al problem, and 11'1 hard 10 

Ihl n~ of much el ... 
3 I am 10 ... omra aboul my phYlical problcmllhll I Cannol 

IIIln;' aboul .1IIythlnl ellC. 

21 0 I hl~e nOI nOlicod In~ recenl chanpe in my inlCrell in .... 
I I am leu Inlerelled In '" Ih.n I u,ftllO be. 
~ I am much leu Intcrel"d .n It. now. 
l I hl'e 1011 Inlerell In It. complelely. 

Rrp'ocuCllon ",,,haUl .ulho'·, e!pre" ... nnen co",onl n n,,' permitted Addition.' cop,e, and'or pcnn",ion 10 UIC IhillClle rna~ be oblatned 
Tom L'E. "'-;-ER FOR CUGSITI VE THERAPY. Room bO~. 133 Soulh ~()Ih Suerl. Phll,oelph ... PA t91001 
•.• ~ ..... ~ ... " _.' .e ... 
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Table III. Texes Social Behavior Inventory 

The Social Behavior Invenlory asks you 10 describe your reactions and 
feelings when you are around olher people. Each item has a scale. marhd 
wilh Ihe lellers A. B. C. D. and E. wilh (A) Indlcallng "no I at all characterlsllc 
01 me" and (E) "very characterlslic 01 me:' and the other leiters. points In 
blltween. 

For each ~em. choose Ihe leller which besl describes how characterlsllc 
Ihe ilem Is 01 you. 

1. I am nollikely 10 speak to people untM they speak to me. 

ABC 0 E 

NOI at all 
characlerlSllc 
olme 

Not very Sllghlly Fairly Very much 
chareclerlsllc 
olme 

2. I would describe myseH as sell·conlldenl. 

ABC 0 E 

Nolatall 
characlerislic 
olme 

Nol very Sllghlly 

3. Ilael conlidenl 01 my appearance. 

ABC 

Not at all 
characterlslic 
olme 

Nol very 

4. I am a good mixer. 

A B 

Sllghlly 

C 

Fairly Very much 
characterlsllc 
elma 

o E 

Fairly 

o 

Very much • 
charac1erlsllc 
olme 

E 

Not at ell Not very Slightly Fairly Very much 
characteristic characlerlstlc 
~me ~rne 

5. When in a group 01 people. I have trouble thinking 01 the rlghtlhlngs to Ny. 

ABC 0 E 

Not at all 
characteristic 
olme 

Not very Slightly Fairly Very much 
cheraclerlsllc 
olme 

8. When In a group 01 people. I usually do whallhe olhers want ralher Ihan 
msl<e suggesllons. 

ABC 0 E 

Not at all 
characlerlsllc 
olma 

Nol very Slightly Fairly Very much 
characterlsllc 
alma 

7. When I am In dlsagrooment with olher people. my opinion usuelly prevails. 

ABC 0 E 

Not at all 
charactorlsllc 
olme 

Nol very Slightly Fairly Very much 
characteristic 
olme 

8. I would descr!bs myseH as one who aHempls 10 master silualions. 

ABC 0 E 

Not at aU Nol very Sllghlly Fairly 
characterlsllc 
elme 

II. Other people look up 10 me. 

ABC o 

Not at all Nol very Slightly Fairly 
characlerlsllc 
olma 

10. I enloy social galhe;Jngs lust to be with people. 

ABC 0 

Very much 
characlerlsllc 
01 me 

E 

Very much 
characteristic 
alma 

E 

Not at all Not very SIIghIIy Fairly Very much 
characterlsllc characlerlS11c 
~rne ~rne 

11. I make a point ollOklng olher people In the eye. 

ABC 0 E 

Not at all 
characterlsllc 
olme 

Not very Sllghlly Fairly Very much 
characteristic 
olme 

-o 
\0 



12 I cannol seem 10 gel olhers 10 nOllCe me 

A 

NOlalall 
characlellSl1C 
alme 

B 

Nol very 

c o 

Shghlly Fairly 

E 

Very much 
charaClerlslic 
alme 

13 I would ralher 001 have very much responslb~11y 101 olher people. 

ABC 0 E 

Nolalail 
characlellShC 
olme 

Nol very Slighlly Fairly Very much 
characlerlsllC 
alme 

14 Ileel comlonable belO9 approached by someone In a poSlllOll 01 aulhorlty. 

A 

NOI al all 
characlellslic 
alme 

B 

Nol very 

C 

SlIghlly 

15 I would deSCllbe myseil as IndecIsIve 

A B C 

Nol alall Nol very Shghlly 
characlellsllC 
olme 

o 

Fairly 

o 

FaIrly 

16. I have no doubls aboul my socIal compelence. 

A B C 0 

Nolsl all Nol very Shghlly Feirly 
charaClellslic 
01 me 

E 

Very much 
characlerlsllC 
alme 

E 

Very much 
characlerlslic 
alme 

E 

Very much 
characlerlslic 
elme 

..... -o 
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APPENDIX H: CORRELATION MATRIX OF PSYCHOMETRIC MEASURES 

WCS-ca WCS-pe strp Prov Cog-Est SOl TSSI Info Voc 

WCS ca 1 

WCS pe - .611 1 

Strp -.463 .365 1 

Prov .212 - .243 -.307 1 

Cog-Est .198 -.249 -.361 .207 1 

BDI .126 -.076 -.045 .Oll .093 1 

TSBI -.178 -.026 .116 -.092 -.046 -.373 1 

Info -.158 .142 - .117 .547 .140 -.063 <.001 1 

Voc -.178 .347 -.038 .556 .043 -.139 .062 .836 1 

Note: WCS-ca c Wisconsin Card Sort categories 
WCS-pe = Wisconsin Card Sort perseverative errors 
Strp = Stroop 
Prov = Proverbs 
Cog-Est = Cognitive Estimation 
BOlo Beck Depression Inventory 
TSBI = Texas Social Behavior Inventory 
Info = Information subtest raw score 
Voc = Vocabulary subtest raw score 



Age 

1II1II 
VbRcl 

Del 
VbRcl 

Irmn 
VbRcg 

Del 
VbRcg 

1II1II 
SpRcl 

Del 
SpRcl 

DgSp 

VsSp 

VIQ 

Fr 

Af 

Note: 

APPENDIX I: CORRELATION MATRIX FOR AGE AND VARIABLES 

IN REGRESSION ANALYSES (N-60) 

IIIID Del Inn Del lam Del 
Age VbRcl VbRcl VbRcg VbRcg SpRcl SpRcl DgSp VsSp 

1 

.328 1 

.578 .539 1 

.067 .423 .254 1 

.298 .390 .555 .680 1 

.453 .131 .371 .045 .276 1 

.458 .035 .307 - .118 .176 .712 1 

-.195 .087 .012 .068 .035 -.391 -.186 1 

-.063 .156 .113 .155 <.001 - .111 -.295 .256 1 

.443 .169 .143 .059 -.058 -.065 -.228 -.345 .068 

-.635 -.287 -.542 -.145 -.493 -.369 -.457 -.034 .119 

-.032 .051 -.043 -.071 -.069 -.186 -.104 .363 .100 

Age-Age "of Subject 
Imm VbRcl-Immediate Verbal Recall Difference Score 
Del VbRcl-Delayed Verbal Recall Difference Score 
Imm VbRcg-Immediate Verbal Recognition Difference Score 
Del VbRcg-Delayed Verbal Recognition Difference Score 
Imm SpRcl-Immediate Spatial Recall Difference Score 
Del SpRcl-Delayed Spatial Recall Difference Score 
DgSp.Digit Span Difference Score 
VsSp-Visual Span Difference Score 
VI-Verbal Intelligence Factor 
Fr-Frontal lobe Factor 
Af-Affective/Self-Esteem Factor 

112 

VI Fr Af 

1 

.054 1 

.054 -.136 1 
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