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Abstract

This dissertation examined memory phenomena in

male and female, high school and Ph.D. educated, 20

and 60 year olds. Sizable age decrements in episodic

recall and recognition performance were observed. The

age differences in memory performance could not be

attributed to mediational overload, mediational capa-

city deficit, selector impairment, or any of several

strategy deficits. An associative processing produc-

tion deficiency at acquisition, and mediational inef-

ficiency at acquisition and/or retrieval, probably

contributed to the age deficits. The adults demon-

strated a wide range of generalized-abstracted knov;-

ledge about memory, as well as considerable competence

in two memory monitoring skills, memory prediction and

memory confidence rating. No systematic age differ-

ences were observed in these types of metamemory. It

was considered unlikely that cohort effects, at least

in their most obvious interpretation, accounted for

aging effects. Restricted disuse and expectation of

decay hypotheses of memory aging remained tenable, and

a biological explanation received some support.
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I. Introduction

It is often assumed "common knowledge" that memory

declines with age. Yet, the nature of this decline is

still not clearly delineated. This dissertation is

concerned with age-related memory differences in normal

adults, an attempt is made to more clearly describe

aging effects on a variety of memory phenomena.

First, an underlying conceptualization of memory

will be explicated. Figure 1 depicts a modal model of

memory. This general type of model underlies most

present information processing conceptualizations,

and will serve as a framework throughout this disserta-

tion. The following four sections will review litera-

ture elucidating adult age differences in memory com-

ponents outlined in Figure 1.

A. What is Memory Aging the Aging Of?

1 • Sensation and Perception

An analysis of sensory and perceptual changes

in normal adult development is beyond the scope of

this dissertation. However, it should be noted that

older subjects show deficiencies in all five senses:

vision, audition, taste, smell, and touch (see Kimmel,

1974). Also, this aging effect is probably important,

since higher thresholds of stimulation are required

for older subjects to perceive. Some apparent memory

deficits in older subjects may thus be more appropri-
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ately attributed to failures in sensory registration.

2. Attention

A thorough analysis of attention is also beyond

the scope of this dissertation. However, it should be

noted that age-related difficulties in dealing with

situations requiring division of attention, may con-

tribute to memory deficits. Additionally, it is well

documented that older subjects are more penalized than

younger subjects, when they must jointly attend to two

input sources, an input source and memory, or memory

and response execution (see Kay, 1953). In a series

of divided attention studies, Craik (1973) concluded

that more of older subjects' processing capacity is

taken up organizing or programming division of atten-

tion, and this leaves less capacity to process stimuli.

If older subjects' capacity is differentially reduced

in this way, they are forced to process information

less deeply, and this in turn, may account for memory

deficits.

3. Primary Memory

At least two types of memory can be distinguished.

One involves representation of the present, and the

other, knowledge about the past. Memory investigators

generally speak of primary memory when referring to the

first, and of secondary memory when referring to the

Second (e.g., Waugh & Norman, 1965). The validity of



this conceptual distinction is at least threefold.

First, these memory stages have different functions;

while primary memory temporarily holds or organizes

information, secondary memory is a permanent knowledge

store. Second, while some specific processes may be

critical for primary memory, others, for example,

retrieval, are more central to secondary memory.

Finally, the course of development of these two sorts

of memory may be different. For instance, it appears

that primary memory is unimpaired in the elderly, but

that there are age decrements in secondary memory.

Primary memory may be considered the number of

items that can be retained in consciousness. One mea-

sure of this capacity is the recency effect. Indeed,

Watkins (1974) defined primary memory as "the mechan-

ism underlying the recency effect in free recall" (p.

695). It is probably of considerable significance

that most experiments have demonstrated no age differ-

ence in the recency portion of recall. That is, even

when age differences are observed in overall level of

recall, no differences are found for the last few

serial positions (e.g., Bromely, 1958; Craik, 1968).

Another procedure used to evaluate primary memory

is the memory span task. This procedure involves

determination of the number of items in the longest

string that can be reported in correct serial order.
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Most people can correctly recall, in serial order,

seven digits, or five words. However, purer estimates

of primary memory range from about two to four items

(see Watkins, 1974). Thus, the memory span measure

largely reflects primary memory, but it probably also

partially reflects secondary memory. Many investiga-

tors find no significant age differences in digit

spans of twenty to sixty-five year olds (e.g., Bromely,

1958; Craik, 1968), although others report slight but

reliable age decrements (e.g., Botwinick & Storandt,

1974; Taub, 1973).

A similar task, backward span, requires subjects

to repeat strings of items, but in reverse serial order.

Generally, larger age decifits are found with backward,

than forward, span tasks (e.g., Botwinick & Storandt,

19 74; Bromely, 1958). Apparently, if reorganization

is added to the retention requirement, older subjects

become more disadvantaged. In summary, it appears that

older subjects* performance is unimpaired when only

primary memory capacity is tapped, however, deficits

are observed when additional cognitive activity, such

as organization, is required. —

Of course, this summarizes performance measured

by number of items recalled, and that may not be the

most sensitive index of mnemonic functioning. Anders,

Fozard, & Lillyquist (1972) used the Sternberg (1966)
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reaction time paradigm to assess age differences in

primary memory more precisely. Subjects were pre-

sented sequences of 1 to 7 items, and then required

to decide whether a test item had appeared on the list.

The dependent measure of interest was the time required

to make decisions for items from various length lists.
1

For all age groups (20, 38, and 68 year olds) decision

latencies increased linearly. Moreover, the change in

slope of these functions suggested that search speed

decreases with age. Additionally, the intercepts of

the latency functions increased with age, suggesting

an age related slowing of other basic operations in-

volved in the task, possibly decision or response

execution processes. Thus, although the number of

items retrieved from primary memory may remain essen-

tially stable throughout adulthood, the speed of search

and retrieval probably declines.

4. Secondary Memory

Remembering more items than can be held in primary

memory is indicative of secondary memory functioning.

It is important to note that this primary-secondary,

memory distinction is independent of retention interval.

That is, even when retention is tested immediately, if

primary memory span has been exceeded, secondary memory

processes contribute to performance. Furthermore, it

is apparently the secondary memory system that is most



impaired by aging (e.g., Craik, 1975; Horn, 1975).

If a model such as depicted in Figure 1 is assumed,

the locus of secondary memory deficits may be in one or

several different memory components. That is, secon-

dary memory implies at least three things. First,

acquisition processes transfer information to secondary

memory. Second, information is retained in the storage

capacity of secondary memory. And third, retrieval

processes transfer information from a passive state

in secondary memory to an active state in consciousness.

Moreover, our knowledge about the development of memory

suggests quite a different course of growth for these

various mnemonic components. For example, while hab-

ituation and recognition in young infants indicates

basic retentional capacities quite early in develop-

ment, other memory components do not appear mature

until a later age. For instance, one important mnemon-

ic feat, probably not accomplished until the end of the

"

sensorimotor period (18 months), is the ability to

represent non-present experience. But considerable

refinement and control of this critical memory capacity,

representation, is evident throughout childhood. Fur-

thermore, several aspects of this important memory

ability can be delineated. There are relatively auto-

matic, semantic, or logically based operations, that

organize, or conceptually tie information in memory.
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And, there is a large repertoire of voluntary mnemonic

strategies that may be deliberately deployed to more

effectively acquire or retrieve information.

Thus, three secondary memory stages have been

specified: 1) acquisition, 2) storage, and 3) retrie-

val. Furthermore, two sorts of mnemonic operations

have been delineated: 1) automatic constructive and

organizational processes, and 2) deliberate acquisition

and retrieval strategies. It has been argued that evi-

dence of secondary memory implies processing at each of

these stages. Yet, experimental manipulations do permit

examination of separate contributions of each stage,

although of course, each can never be entirely isolated

from the others. The following three sub-sections will

review research which has begun to delineate the locus

and nature of age deficits in secondary memory, as out-

lined above.

a. Short-Term Retention

1. Acquisition . If age deficits in secondary

memory are to be attributed to deficiencies in acquisi-

tional processes, not to decrements in storage capacity

or' retrieval processes, then no age difference in

retention should be observed when initial learning has

been equated. Several studies have reported such a

finding (e.g., Moenster, 1972; Hulicka & Weiss, 1965;

Wimer & Wigdor, 1958), and the one carried out by
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Hulicka & Weiss (1965) will serve as an example. They

had subjects learn paired associates under three con-

ditions: equal number of training trials, learning

to criterion, and overlearning. Older subjects
^'^^

\

learned less with equal exposures, and required more

trials to criterion, but once having learned the

material, they retained it as well as the younger

subjects. At least in this paired associate task,

age deficits in retention can apparently be eliminated

by providing older subjects with extra exposure to the

stimulus materials.

However, these paired associate learning studies

do not explain why older subjects require additional

exposure to remember information. Several theorists

hypothesize various mechanisms to account for acquisi-

tion of superspan amounts of information. Miller

(1956) suggested that items must be chunked for re-

call, Handler (1967) considered categorical organiza-

tion important, Flavell (19 70) talked about verbal

rehearsal, Paivio (1971) emphasized imagery, and

Craik & Lockhart (1972) proposed that depth of pro-,

cessing determines retention. Several studies have

examined age changes in use of these acquisitional

mechanisms.

Hulicka & Grossman (1967) investigated age differ

ences in use of verbal and imaginal mediators, and
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their effect on recall. They compared younger (16

year olds) and older (74 year old) subjects' paired

associate learning performance under a control and

three mediational instruction conditions. In the

control condition no special instructions were given,

in a verbal instructions condition subjects were pro-

vided with a word or phrase which linked the words of

the pair, in an experimenter image condition they were

provided with the connector and told to form an image

of the scene suggested by the phrase, and in a self

image condition they were simply instructed to attempt

to form an image which included both items of the pair.

Performance of all subjects improved under mediational

instructions, both when merely given the mediational

technique, and when given the mediators as W£il__as^Jihe

technique. When no instructions were given, younger

subjects reported use of mediators much more often

than older subjects./ Moreover, when instructions were

given to use mediators, the old subjects showed rela-

tively more improvement; the overall age effect waS/

greatly attenuated by mediational instructions. Thus,

older subjects appear to benefit more from production

instructions. Apparently, they are able to perform

the appropriate mnemonic operations, but they typically

fail to do so.

These results were essentially confirmed by
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Canestrari (1968). Ke used a paired associate task,

two age levels (20 and 62 year olds), and three in-

structional conditions (standard, verbal mediators,

and pictorial mediators). He found that mediators

improved performance, and that younger subjects' per-

formance was superior to older subjects, regardless

of condition. However, he also found that providing

mediators resulted in greater improvement for older

subjects.

Another deficiency possibly limiting acquisition

in older subjects, may involve a decrement in their

use of organization. Clustering analyses assess the

extent to which words from the same category are re-

called together. Although this might merely reflect

organization at retrieval, it is generally also con-

sidered to reflect organization imposed on incoming

material at acquisition. Denney (1974) examined re-
\

call and clustering of middle aged (42 year olds) and

elderly (81 year olds) subjects, on two stimulus

lists. A complementary list was composed of eight

pairs of words related in a complementary fashion,

and a similarity list was composed of eight pairs of

words that shared a similarity relationship. The

older subjects recalled fewer words, and clustered

less than younger subjects. Additionally, while the

younger subjects clustered more on the similarity than



similarity than complementary list, older subjects

demonstrated comparable non-significant levels of

clustering on both lists. These results indicate

that there is an age-related decline in use of organ-

ization, and this decline may, at least in part, ac-

count for the memory decrement observed in the

elderly,

Hultsch (1969) investigated age differences in

organization and recall by manipulating instructions.

He gave three age levels (17, 35, and 49 year olds)

a multitrial free recall task. A control group re-

ceived standard free recall instructions, an organiza-

tion instructions group were told to try to organize

the lists in some way, and an alphabetic instructions

condition were told to try to organize the words

alphabetically. The results indicated both instruc-

tions to organize stimulus materials disproportionately

benefited older subjects, suggesting again that there

may well be age-related deficits in organization.

Apparently, older subjects were not spontaneously

using organization, although the evidence indicates ' i

that this could indeed improve their performanee^_____^

In a subsequent study, Hultsch (1971) utilized a

free classification task, which permitted more direct

assessment of age differences in organization and re-

call. His design included three age levels (24, 46,



-13-

and 62 year elds), and two experimental conditions

(sorting and nonsorting). There were no significant

age differences in free classification performance in

the sorting condition, although the level of recall

of all subjects was higher than in the sorting than

nonsorting condition. An age-related decrement in

recall was also observed, but perhaps more interest-

ing, there was a significant age by condition inter-

action which indicated that a greater age decrement

under the nonsorting than sorting condition. Age

differences were attenuated when subjects were en-

couraged to meaningfully organize stimulus materials.

This study thus indicates again that at least a por-

tion of the memory deficit observed in older sub-

jects can be attributed to their failure to effec-

tively organize material at acquisition. Moreover,

instruction and sorting manipulations are effective

in reducing, although not eliminating, age differences.

An apparent organizational production deficiency may

account for part, but probably not all, of the memory

impairment associated with aging. —
If production deficiencies are indeed a major

source of age decrement, then equating acquisition,

by controlling a wide range of encoding operations,

should attenuate age differences in recall. Eysenck

(1974) used an incidental learning paradigm to test
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this notion. Two age levels (18-30 and 55-65 year olds)

were tested in five experimental conditions designed

to manipulate level of encoding processing. Two con-

ditions required relatively shallow processing (count-

ing letters or generating rhymes), two required deeper

levels of semantically based processing ( generating

adjectives or images), and one served as a control

(intentional learning). In general, younger subjects

recalled more than older subjects, and deeper levels

of processing resulted in better performance than

shallower levels. More interesting was the age by

condition interaction. The largest age effect was
I.

obtained in the intentional learning condition, a

diminished but significant age difference was observed

with deeper levels of processing, and no age difference

was found with shallow levels of processing. Thus,

these results again indicate that manipulations that

equalize acquisitional processing attenuate age dif-

ferences in retention. It is interesting too, that

shallow processing tasks completely eliminated age

differences, but deeper processing only diminished

them; younger subjects apparently maintain some ad-

vantage when semantic processing is incorporated in a

task, thus suggesting some real limitation in older

subjects' automatic semantic processing.

2. Storage . No good evidence of age changes
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in storage capacity seems to exist (e.g., Wickelgren,

1975), and indeed present theoretical formulations of

memory seem to assume that if material is registered

in secondary memory, it is not lost, although it may

become inaccessible (e.g., Atkinson & Shiffrin, 1970).

3. Retrieval . One method used to evaluate

the relative importance of deficiencies in acquisition

versus retrieval, is to compare recall and recognition.

While recall involves both acquisition and retrieval,

recognition is generally assumed to involve mainly

acquisition. That is, if memory is conceptualized as

the creation of a trace, and recollection is determined

by appropriateness of information in the retrieval en-

vironment, then the difference between recall and

recognition resides in differences in the retrieval

environment (Watkins & Tulving, 1975). For recognition,

a copy of the encountered stimulus is physically pre-

sent, while for recall, it must be cognitively retrie-

ved. Thus, if it is assumed that retrieval plays a

minimal role in recognition, then age deficits in

recognition can be cautiously interpreted as reflecting

deficits in acquisition or storage. On the other hand,

greater magnitude recall deficits can be attributed to

retrieval difficulties.

Empirical work has generally demonstrated more \

severe age decrements in recall than in recognition.
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All investigators seem to find fairly large age dif-

ferences in recall tasks (e.g., Bromely, 1958). On

the other hand, most investigators find either small,

though reliable, age differences (e.g., Botwinick &

Storandt, 1974; Gordon & Clark, 1974), or no signifi-

cant age differences (Craik, 1971) in recognition.

In a single study Erber (1974) examined age de-

crements in both recall and recognition. While she

found older subjects (60 years old) performed signifi-

cantly worse than younger subjects (23 year olds) on

both tasks, age accounted for 25% of the variance in

the recall task, but only 10% of the variance in the

recognition task. Thus, when retrieval demands are

minimized, as in recognition, memory disadvantages of

older subjects are reduced; but probably not eliminated.

Several recall studies also support this notion,

demonstrating that older subjects are aided more than

younger subjects when good retrieval support is provided.

Laurence (1967a) examined recall of 12 item lists, which

were either all from a single conceptual category, or

all from different categories. while performance of.

older subjects was considerably worse than younger sub-

jects on unrelated lists, it was only slightly worse on

related lists; there was a highly significant age by

list type interaction. It is possible that when items

from a single conceptual category were to be remembered,
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the category concept served as an effective retrieval

cue, although of course, it could be argued that the

effect resulted from acquisitional differences. In a

subsequent cued recall study by Laurence (1967b), age

decrements were eliminated when category names of items

were provided at retrieval. Thus, this adds to the in-

terpretation that deficits in effective retrieval con-

tribute importantly to older subjects' recall disadvan-

tage,

Craik (1968) also examined the effects of retrie-

val information on recall. He tested 22 and 62 year

olds, and manipulated the size of the pool from which

items were drawn (digits, counties, animals, and unre-

lated words). The results revealed a tendency for the

age decrement in recall to be attenuated for small word

pools. Thus, when adequate retrieval information is

available, either by providing recall cues, or by using

a limited set of items, older subjects' retention is

less impaired.

There is another index which has been used for

estimating relative retrieval versus acquisition defi-

cits on categorized recall lists- This entails sepa-

rate analyses of the number of chunks recalled, and

the number of words recalled per chunk. The number '

of chunks recalled has been taken as an index of re-

trieval effectiveness, while the number of words re-
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called per chunk has been considered an index of en-

coding efficiency. Craik & Masani (1969) found that

older subjects (72 year olds) recalled fewer chunks

than the younger subjects (22 year olds), but did not

differ in the number of words recalled per chunk.^ Be-

cause the older subjects retrieved fewer chunks than

younger subjects, the author concluded that aging had

a detrimental effect on retrieval, but because there

were no differences in the number of words recalled per

chunk, they concluded that aging did not affect encod-

ing. However, it is not entirely clear that the number

of words recalled per chunk is a pure index of encoding

efficiency, uninfluenced by retrieval effectiveness.

Furthermore, Hultsch (1975) found age deficits in both

these measures. Thus, the conclusion that aging did

not affect encoding should be interpreted with reserva-

tion,

Hultsch (1975) employed similar analyses, but,

perhaps more appropriately, interpreted the number of

words recalled per category, as retention or access-

ibility of stored event information, and the number .

of categories recalled, as a measure of accessibility

of higher order memory units. Thus, both measures

probably reflect retrieval and acquisition, but of

different sorts of information. Three age levels (20,

59, and 70 year olds), and two recall conditions (free
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and cued) were used. The results indicated significant

age differences in number of v/ords recalled, categories

recalled, and words recalled per category. Thus, this

study indicate that adult age differences in retention

probably reflect deficits in accessibility of higher

order units, as well as availability of elementary

units.

An additional indication of retrieval deficits in \

old subjects comes from a repeated recall study carried

out by Buschke (1974). In his task, subjects were given

repeated recall trials of a 20 word list which was only

presented once. The results indicated greater variabil-

ity in the pool of words that older subjects consistently

recalled from trial to trial. Apparently, many of the

words were adequately acquired and stored, but on some

trials, there was retrieval failure for some of them. -

b. Long-Term Retention

No qualitative distinction has been assumed

between short and long term retention. However, labora-

tory investigations most often assess retention after

short intervals, and anecdotes seem to perpetuate the

notion that memory for remote events is unimpaired in

the elderly. Long-term memory studies are thus also of

interest. Bahrick, Bahrick, & Wittlinger (1975) invest-

igated recall and recognition of names and faces of high

school classmates, statistically controlling for effects
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of conditions that influence original learning such

as class size, and conditions that influence rehearsal,

such as attendance at class reunions. Their results

indicate fairly stable recognition of names and faces,

as well as name-face matching until about 35 years of

age, but some deterioration past that age. Recall

declined earlier, and more steadily. Thus, older sub-

jects were poorer than younger subjects at recognizing,

and especially at recalling, events from the past; the I

notion that memory for remote events is unimpaired in
[

the, elderly must be rejected. '

c. Episodic-Semantic Distinction

All of the laboratory studies thus far reviewed

have examined memory for fairly specific information,

usually lists of memorized words. But this type of

memory is hardly characteristic of memory demands ordi-

narily placed on people. That is, people often make

use of more generalized abstracted information that

does not have a single specific referent. Several mem-

ory theorists (i.e., Collins & Quillian, 1969; Rumel-

hardt, Lindsay & Norman, 1972; Anderson & Bower, 19 73;

Tulving, 1972; Piaget & Inhelder, 1973) have found it

useful to differentiate two such forms of memory; and

Tulving 's episodic-semantic distinction ijs__a prototype

of this notion. He characterizes episodic memory as a

fairly literal, based upon single autobiographical
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referents, and semantic memory as a more schematized

sort of memory, based upon cognitive referents. Al-

though it is often difficult, if not impossible, to

dichotomize information as belonging to one or the

other of these memory types, the distinction may still

be useful. For example, Botwinick & Storandt (1974),

examined 20 to 70 year olds recall of words (episodic

memory), and general information (semantic memory) and

found that older subjects recalled significantly fewer

words than younger subjects, but nonsignificantly more

general information. It is possible then that aging

affects retention of more general information.
"

d. Summary

—

Several processing deficits have thus far been

demonstrated to underlie memory deterioration in adult-

hood. Early paired associate learning research found

that elderly subjects suffer from acquisitional deficits.

When level of original learning was equated, age-related

retentional differences were eliminated (e.g., Moenster,

1972; Hulicka & Weiss, 1965; Wimer & Wigdor, 1958).

Subsequent research has helped to delineate the nature

of these acquisitional deficits. Hulicka & Grossman

(1967), as well as Canestari (1968), found that instruc-

ting subjects to use mediators diminishes age decrements

in paired associate learning. Denney (1974) found lit-

tle clustering by the elderly, and Hultsch found that
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instructions to organize (Hultsch, 1969), and sorting^

tasks (Hultsch, 1971), disproportionally benefited

older subjects., Eyssnck (1974) studies effects of

various incidental learning procedures on retention,

and found that tasks which controlled acquisitional

processing, attentuated age differences in recall.

Moreover, his study suggested that younger and older

subjects could be equated with respect to shallow

levels of processing, Dut younger subjects maintain

some advantage on tasks which involve deeper semantic

processing. Thus, considerable evidence points to

age-related deficits in acquisition. Many findings

suggest that elderly suffer from production deficien-

cies (c.f., Flavell, 1970), i.e., their diminished

retention could be improved if they engaged in appro-

priate acquisitional processes. However, several other

findings point to a more complex deficiency, which may

not be susceptible to subjects' control.

Several other lines of research have indicated

further mnemonic deficits in the aged. Investigations

of recall and recognition have found greater age-related

decline in recall than recognition (e.g., Botwinick &

Storandt, 19 74; Craik, 19 71; Erber, 19 72), and this

has been taken to indicate retrieval problems in the

elderly. Also, recall studies that manipulate retrieval

support (e.g., Laurence, 1967ab; Craik, 1968), find that
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retrieval deficits contribute importantly to age dif-

ferences; when adequate retrieval cues are provided,

age differences are diminished. Likewise, measures of

the number of categories recalled, and the number of

words recalled per category on related lists (e.g.,

Craik & Masani, 1969; Hultsch, 1975), indicate age-

related retrieval deficits of higher order information,

as well as elementary information. Finally, a repeated

trials experiment, carried out by Buschke (1974), also

demonstrated retrieval deficits in the elderly; older

subjects evidenced greater variability than younger

subjects, in the pool of words they recalled consis-

tently from trial to trial. Considerable evidence has

thus also accumulated showing age-related deficits in

retrieval-associated mechanisms.

^5. Metamemory -

—

We cannot help but feel that if there

is ever going to be a genuine break-

through in the psychological study of

memory... it v;ill, among other things,

relate the knowledge stored in an in-

dividual's memory to his knowledge of

that knowledge. (Tulving & Madigan,

1970, p. 477)

An additional menmonic phenomenon is metamemory.

This is a newly born conceptualization (c.f., Kruetzer,

Leonard, & Flavell, 1975), referring to knowledge an

individual has about information stored, and operations
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utilized, in memory. Metamemory is to memory per se,

as cognition is to behavior. Research investigating

this memory phenomenon has barely begun, and to my

knowledge, no work has yet examined the character of

metamemory throughout adulthood, nor the role it plays

in memory decline. Moreover, researchers still need

to formulate a more precise definition of this vague

concept, and further work also needs to focus on de-

veloping better techniques for assessing metamemory.

Several distinct questions can be proposed about

metamemory, and they will be framed in a developmental

perspective. First, what metamemory knowledge do var-

iously aged subjects possess? Second, at each age

level, what role does metamemory play in mnemonic

functioning? And third, what is the relationship be-

tween the development of metamemory and development

of other memory skills?

While relatively little research has yet addressed

these questions, some, though largely with children, is

relevant. A preliminary framework may be helpful for

organizing existing metamemory data, as well as for con

sidering nevj ways to analyze metamemory. One possible

schematization of metamemory is presented in Figure 2.

Metamemory may be characterized in terms of several

continiums. One of these might be described as running

from specific, relating to concrete task-defined memory
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Figure 2. A Schematization of Metamemory
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experiences, to general, relating to abstractions from

many memory experiences. Specific-concrete metamemory

knowledge refers to qualities about memory which a

subject may not be aware of, but if queried, can, in

the act of remembering, assess. Examples of this type

of knowledge include the ability to predict and assess

specific storage states, and the ability to differen-

tiate mnemonic functions from other functions. General-

ized-abstracted knowledge, on the other hand, is not

elicited in the act of remembering, but rather refers

to all knowledge about variables that affect memory,

such as might be tapped in a questionnaire. This know-

ledge may be further delineated, however, and as may be

seen in Figure 2, another dimension might be in terms

of whether it concerns environmental or organismic

factors. That is, whether it involves memory abilities

and activities, or mnemonics effects of characteristics

of materials to be remembered and external memory aids.

Obviously, these categories are not so clear cut, and

indeed, some very interesting aspects of metamemory

probably involve knowledge about the interaction between

organismic and environmental variables. Finally, meta-

memory knowledge may also be distinguished in terms of

a continuum with reference to static-dynamic aspects of

memory. Examples of each of these types have already

been enumerated for specific-concrete metamemory know-
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ledge; the ability to predict and assess storage states

pertains to static aspects of memory, and the ability

to differentiate mnemonic functions from other non-

mnemonic cognitive functions, such as perception, per-

tains to dynamic aspects of memory. Examples for each

specification of generalized-abstracted knowledge may

also be enumerated; knowledge about the limits of one's

memory capacity refers to static-organismic properties

of memory, knowledge about strategies one may employ to

facilitate memory concerns dynamic-organismic qualities,

knowledge about characteristics that make stimulus mater-

ials easy or difficult to remember pertains to static-

environmental aspects of memory, and knowledge of exter-

nal aids that may serve memory reflects dynamic-environ-

mental characteristics of memory,

a, Generalized-Abstracted Knowledge ^ Generalized-

abstracted metamemory refers to knowledge about the

structure and functioning of memory which is not

elicited in the act of remembering, but which is de-

rived from abstractions from many mnemonic experiences.

This knowledge encompasses organismic knowledge, i.e.,

an individual's knowledge about his own memory abilities

and activities, as well as environmental knowledge,

i.e., his knowledge about mnemonic effects produced

by certain characteristics of material to be remembered

and external memory aids. Also, organismic and environ-
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mental knowledge both relate to static and dynamic

aspects of memory,

1 • Orqanismic Factors

a. Static Aspects: Memory Capacity. Kruetzer,

Leonard, & Flavell (1975) used an interview technique

to assess children's knowledge about their own memory

capacities. In what will probably be a seminal piece

of work, they interviewed twenty children at each of

four age levels (6, 7, 9, and 11 years olds), about a

variety of questions designed to evaluate a wide range

of metamnemonic knowledge. Almost all children recog-

nized that their memories are fallable. When asked,

"do you forget", all but a third of the kindergarteners

acknowledged that they sometimes do. Additionally,

most subjects in each age group knew that information

in immediate memory is susceptible to rapid forgetting.

When asked if they wanted to phone their friend and

someone told them the phone number, would they call

right away or get a drink first, the model response

for all age groups was to phone first. Thus, this

study shows that even very young children have some

knowledge about memory capacities.

b. Dynamic Aspects; Memory Strategies . The

Kruetzer et. al. (1975) study also examined children's

knowledge about dynamic aspects of their memories. The

majority of children in each age group indicated know-
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ledge about the relationship between study time and

probability of recall. When asked, "which child re-

membered most, the one who studied one minute, or the

one who studied five minutes", almost all subjects

said that the child who studied five minutes would

remember most. Also, a large and equal percentage of

subjects in each age group knew that there is savings

in memory. When asked whether it would be easier for

a boy who was relearning a list of names, or one who

hadn't learned it before, to learn the list, most

children thought it would be easier for the relearner.

Thus, the Kruetzer et. al . (1975) study indicates

that even very young children know a considerable

amount about the dynamics of their memories. Yet, the

authors suggest that older children have a more dif-

ferentiated concept of self as a mnemonic organism,

and are thus more likely to conceptualize memory abil-

ity as something that varies over occasions. Indeed,

several aspects of the data indicate a more refined

metaraemory in older subjects. In each case, where fol-

low-up justification questions were asked, older childre

were able to articulate more, and better, responses.

Moreover, several questions directed at investigating

activities that subjects say they engage in to promote

memory, seemed to indicate a developmental increase in

metamemory knowledge. For example, more older children
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suggested categorization as an appropriate study plan,

and in general, older children gave a greater number

of adequate responses to questions concerning plans

for storage and retrieval.

Thus, while this study provides evidence that e/en

kindergarten aged children know something about the

functioning of their own memories, it seems to suggest

a developmental increase in awareness and planfulness

in approach to memory problems. Yet, this develop-

mental trend should be interpreted with caution. The

interview technique utilized puts excessive verbal de-

mands on subjects, and it may be that this production

requirement underestimated younger children's meta-

memory. In most instances where verbal demands were

minimal, developmental differences in memory knowledge

were absent. Perhaps a choice task would more ade-

quately assess younger children's metamemory knowledge.

2. Environmental Factors

a. Static Aspects: Characteristics of

Stimulus Materials * Moynaham (1973) investigated the

development of awareness of the fact that free recall

is facilitated when items to be recalled are from the

same conceptual category, rather than from different

ones. Children (7, 9, and 11 year olds) were asked to

predict which of two sets of stimuli, one of related

and the other of unrelated items, would be easier to
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remember. The results indicated that awareness of the

facilitative effect of categorization on recall in-

creases with age. Despite the fact that the facilita-

tive effect was equally strong at all ages, younger

children were less likely than older children to pre-

dict that the categorized items would be easier to

remember. Moynahan suggests that the young children

may not have differentiated the act of remembering

from the act of naming. The youngest children often

said that a particular set of items would be easier

to remember because they were easier to name.

Tenney (19 75) also investigated children's under-

standing of the importance of organization for recall,

asking whether children realize that organization of

some sort, is needed to make a list easy to remember.

Additionally, she examined developmental changes in

the kinds of relationships children consider useful

in remembering. She presented a single word, and had

children (5, 8, and 11 year olds) generate short lists,

which were either free associates, from the same cate-

gory, or easy to remember together. When so instructed,

all age groups were able to produce v;ords from a taxo-

nomic category, and all age groups took advantage of

this type of organizational structure; they clustered

in recall. Yet, when the youngest group constructed

their own easy-to-remember lists, they rarely selected
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words from the same category. indeed, for the youngest
children, essentially the same kind of lists were gen-
erated in response to free association and easy-to-
remember instructions. m contrast, the older children
generally produced items from the same category, regard-
less of whether asked to compose easy-to-remember or

categorized lists.

These two studies thus suggest that young children
are facilitated by organized characteristics of stim-

ulus materials to be remembered, at a time prior to

when they are cognizant or aware of this fact. Appa-

rently, a categorical quality of memory preceeds meta-

memory knowledge of it.

The Kruetzer et. al. (1975) study also suggests

developmental increases in knowledge about the rela-

tive difficulty of remembering various stimulus mater-

ials. When asked whether a story or list format would

be easier for learning pictures, many children at each

age level knew that the story format would be easier.

However, there was also an age trend; more older than

younger children chose correctly. Likewise, when

asked whether a list of opposites, or arbitrarily

paired words would be easier to learn, many children

in each age group, but more in the older groups, chose

the list of opposites.

b. Dynamic Aspects; Use of Externals Aids .
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Memory functioning seems to entail an intimate inter-
play between the internal and the external. For example,
when trying to remember something, which is presumably
internally stored in the head, such as the location of

a missing object, one thinks of the various likely

places it may be, as well as physically explores them;

the external environment hopefully cues internal memory.

Moreover, many external aids, such as notes, calendars,

and even other people, can be used to serve memory.

An interesting finding of the Kruetzer et. al.

(1975) study was that even young children were readily

inclined to exploit external resources to serve their

own memory processes. Children often replied that they

would use other human beings to help them remember,

would write notes, use tape recorders, tie strings on

their fingers, or would place to-be-remembered objects

in places where they would be sure to physically en-

counter them at retrieval time,

b. Specific-Concrete Knowledge

Specific-concrete metamemory refers to know-

ledge an individual derives in the act of remembering.

This knowledge relates to both static and dynamic as-

pects of a subject's memory system.

1. Static Aspects; Memory Monitoring of

Storage States . Memory monitoring refers to the abil-

ity to make specific-concrete metamemory judgments and
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includes predicting and assessing storage states. Al-

though the role of this phenomenon in memory function-

ing has not yet been determined, it might be hypothe-

sized to be an important component of an executive

mechanism; effective deployment of deliberate mnemonic

strategies probably depends upon accurate prediction of

one's memory capacity, and effective search and retrie-

val probably depends upon accurate information about

the contents of memory,

Flavell, Friedrichs, & Hoyt (1970) examined devel-

opmental changes in children's recall predictions.

They assessed subjects' ability to predict the number

of items they could retain and recall from their own

primary memories. The children (4, 6, 8, and 10 year

olds) were presented strings of pictures, and required

to predict the longest string they could remember, that

is, to predict their immediate memory spans. This thus

permitted assessment of children's ability to self-

evaluate storage and retrieval capacity. All four age

groups over-estimated their actual memory spans. How-

ever, accuracy of prediction increased as a function of

age; older children remembered more items, as well as

predicted they would remember fewer.

In a similar study, Yussen & Levy (1975) replicated

and extended Flavell 's et. al. (1970) findings. They

demonstrated that children (4 and 8 year olds), as
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well as college students (20 year olds), over-estimate

their primary memory capacities, but there is a deve-

lopmental improvement in prediction accuracy across

the entire age range studied. Adults remembered more,

as well as predicted fewer, than children.

Thus, the results of these two studies, paired

with findings of age-related increases in memorization

activities, and number of items recalled , suggest a

close relationship between the development of the

ability to become aware of memory, and actual memory

functioning. However, whether there is a causal rela-

tion has yet to be determined.

The Flavell et. al. (1970) study also investigated

whether children could determine when a set of studied

items were sufficiently well memorized to guarantee

perfect recall. Over the age range studied (4, 6, 8,

and 10 year olds), there was a marked improvement in

children's ability to sense when items were sufficiently

well memorized to be recalled perfectly. Apparently,

the capacity for cognizing one's memory system in this

way, also improves during childhood.

Wellman (1975) examined developmental changes in

children's recognition predictions. He employed a

recall-judgment-recognition paradigm, in which sub-

jects were required to make feeling of knowing judg-

ments, indicating whether they thought they would be
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able to recognize the names of pictures of items they

failed to recall. He found evidence for this kind of

memory monitoring skill in all age groups (5, 7, and 9

year olds), however, there was an increase with age,

in ability to monitor memory in this way.

Berch & Evans (1973) examined the development of

another metamemory skill, the ability to gauge accu-

racy of memory responses. They used a confidence rating

procedure requiring children to give certainty judgments

concerning their recognition of things they had or had

not seen before. Both age groups (5 and 8 year olds)

were able to gauge correctness of their responses to

some extent, although judgments of older subjects were

somewhat more accurate. Thus, this study demonstrated

that children as young as five are capable of this kind

of memory monitoring.

2- Dynamic Aspects; Differentiating Mnemonic

Functions from Other Functions . Perhaps the first re-

quirement for developing a concept of memory as a

dynamic cognitive function, that can to some degree

come under one's control, is to discriminate memoriza-

tion from perception. Appel, Cooper, McCarrell, Sims-

Knight, Yussen, & Flavell (1972) investigated children's

(4, 7, and 11 year olds) differentiation of these two

processes. They compared subject's recall following

instructions to look at, or remember items. They found
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that younger children studied no differently, and sub-
sequently recalled no better, with instructions to

memorize items, than with instructions to look at

them; under the two instruction conditions they showed

the same levels of recall, recall clustering, and var-

ious study behaviors. Older children, on the other

hand, were more likely to behave differently under the

two instruction conditions; they recalled more, clus-

tered more, and showed more study behaviors following

remember instructions, than following look instructions.

These results thus suggest a developing differentiation

between memory and perception, and an increasing ability

to become aware of the possibility of evoking certain

mnemonic strategies to serve memory. However, the data

should be interpreted carefully, since the study did

not provide a direct test of behavioral versus concep-

tual differentiation. It is possible that the younger

children's similar performance following instructions

to look at or remember items, is attributable to mne-

monic processing deficits, not to metamemory deficits.

That is, ineffective processing, rather than a lack of

conceptual differentiation between memory and percep-

tion may have caused this result. The young children

may have distinguished these two activities conceptually,

but nevertheless, may have been unable to carry out

appropriate mnemonic behavior. This study thus points
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out the very real problem encountered when trying to

draw inferences about metamemory from behavioral memory

data. Indeed, it is this yet unknown relation between

metamemory and memory £er se which needs to be deline-

ated, but this will require more complex experimental

designs.

^* Coordination of Various Metamemory Measures

One further finding of several metamemory

studies should be mentioned. This relates to the hy-

pothesis that various aspects of metamemory might cor-

relate with each other. For example, one could ask

whether children who are precocious in their knowledge

about some qualities of memory, also tend to be preco-

cious in their knowledge about others. Two studies

used multiple metamemory measures, thereby permitting

analysis of this question. No evidence supported this

kind of relationship, however. Flavell et. al. (1970)

found no significant correlation between children's

ability to predict their memory spans, and their

ability to predict recall readiness. Also, Kruetzer

et. al. (1975) found no systematic relationships be-

tween all of their metamemory measures. Of course,

as Kruetzer et. al. (1975) themselves acknowledge,

their study was a "descriptive exploration", and was

not designed to detect auch relationships. Thus, it

may be premature to conclude that there are no rela-
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tionships between various measures of metamemory.

However, the lack of such relationships does raise

the possibility that the assessments have not been

entirely reliable. Obviously, this issue needs to

be further explored, and better techniques for assess-

ing metamemory need to be developed.

^* Coordination between Metamemory and Memory

If metamemory is indeed a valid notion, and

if it is a distinct component of memory, then questions

about the relationship between metamemory and memory

£er se are of considerable interest. Three possible

types of relationships may be hypothesized for the in-

teraction between memory knowledge and memory behavior.

Sketches approximating these relationships may be seen

in Figure 3. If there is an independent relationship,

neither metamemory nor memory affects the other. If

there is a unidirectional relationship, it may be of

two varieties. In one, memory behavior leads to meta-

memory awareness, but the reverse does not occur, while

in the other metamemory awareness leads to memory

behavior, but its reverse does not. Finally, if there

is' a bidirectional relationship, metamemory and memory

are mutually supportive; each tends to elicit the other,

It is almost certain that at some point in development

each of these types of relationships holds true for

some aspect of the relationship between metamemory and
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Figure 3. Memory - Metamemory Relationshi ps
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meraory. It may be hypothesized, for example, that in

childhood, memory development involves an increasing

coordination between metamemory and memory, that is,

an age-related shift from a predominance of indepen-

dent relationships to more bidirectional relationships.

Yet, through adulthood, as mnemonic activities become

increasingly routinized, and perhaps reflexive, this

coordination may actually diminish, and the potentially

facilitating influence of knowledge about memory may

not be actualized. Alternatively, if there is some

biological deteriorization of memory in aging, the

knowledge about memory that was acquired over the years

may no longer be veridical, and this may compound mem-

ory problems.

Thus, while questions about the development and

coordination of metamemory and memory per se have until

now focused on early stages of development, it remains

an interesting unexplored problem with respect to nor-

mal adult development, and was pursued in this disser-

tation.

e. Summary

An appropriate summary of the literature on

metamemory might be a quote from a recent paper by

Wellman, Drozdol
,
Flavell, Salatas, & Ritter (1975).

The study of metamemory has just begun.

We know very little about his this know-

ledge about memory relates to actual
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mnemonic behavior, and about possible
developmental changes in this metamemory-
to-memory behavior relationship.
(Well, an, Drozal, Flavell, Salatas, &
Ritter, 1975, p. 13)

^* Methodological Issues in .qj-ndyinq Memory Aging

1. Pacing Effects

It is well established that older subjects' per-

formance is often affected more by rapid pacing than

younger subjects' (see Arenberg
, 1973; Davies, 1968).

However, since time constraints probably do not largely

contribute to the deficits elderly people experience in

everyday tasks, research might profitably be directed

at assessing aging effects not complicated by timing.

That is, one step toward more ecologically valid re-

search would be to eliminate artificial time parameters.

Further motivation for such an approach comes from the

success various non-cognitive explanations have had in

accounting for pacing effects. For example, older sub-

jects' high arousal levels and general cautiousness,

have been shown to be detrimental to their performance

on speeded tasks.

2. Cohort Effects •

All of . the studies reviewed, used cross-sectional

designs. That is, age changes were inferred from group

differences . Yet, it has been pointed out (see Riegel,

1972; Schaie, 1970, 1973), that these designs inherently
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confound age of subject, with date of subjects' birth

(cohort effects), and date of testing (historical

effects). The analysis of development is thus con-

taminated by generational and cultural variables. Only

with the use of appropriate sequential designs, can

these effects be truly disentangled. But, this en-

tails considerable additional effort, including testing

over a long time span, and is often too difficult and

impractical to implement.

It is evident, however, that many of the aging

effects described could be attributable to generational

effects. For example, in Figure 4, which shows hypothe-

tical developmental curves for three cohort groups, it

may be seen that a cross-sectional analysis tends to

over estimate age decline. Since the cohort groups

did not reach comparable peak performance levels, age

differences measured at a single time of testing

(cross-sectional analysis) include aging effects as

well as this cohort difference. On the other hand,

age differences measured over time (longitudinal analy-

sis) include only aging effects. A similar overestima-

tion of aging effects, from cross-sectional analyses,

may be seen in Figure 5, which shows hypothetical

functions for two cross-sectional and one longitudinal

assessment of age change. In either of the two single

cross-sectional tests which are depicted, ten year age
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Figure 4. Hypothetical Developmental Functions of

Three Cohort Groups
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Figure 5. Hypothetical Functions from Two Cross-

Sectional and One Longitudinal Assessment of Age Ch
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deficits appear quite large. On the other hand, in

the longitudinal analysis, ten year age deficits ap-

pear much smaller. This apparent discrepancy can be

interpreted by comparing performance, at any particu-

lar age, of two cohort groups, tested ten years apart.

As can be seen, even when tested at comparable ages,

considerable performance differences are evident for

different cohort groups. Thus, these hypothetical

graphs indicate how cohort effects, attributable to

generational differences, can easily be confounded,

and misinterpreted as aging effects.

This confounding can be hypothesized to have con-

triDuted to many observed memory deficits. For example,

if it is assumed that mnemonic production is a skill

acquired over the course of extensive educational ex-

periences (see Yendovitskaya, 1971), then production

deficiencies would be expected in less educated members

of a population. If, as we know to be the case, older

members of our society are less likely to have had as

many years of formal education as younger people, then

observed production deficiencies may be largely genera-

tional differences, not developmental impairment assoc-

iated with aging.

In cross-sectional experiments, one way to assess

the contribution of such generational effects is to

include design factors that systematically vary level
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of a generational variable hypothesized to be important.

Of course, this method is not perfect, however, it does

permit determination of the course decline, at least at

some levels of various generational variables. Thus,

for example, many studies have differentiated subjects

on the basis of some measure of intelligence, and in

general, have found that bright older people show re-

latively, as well as absolutely, less loss, but in time,

even they perform less well (see Botwinick, 1967).

II. Statement of Problem

The purpose of this dissertation was to examine

age-related differences in adults' memory. More spec-

ifically, it was planned to address three problems.

First, it assessed several hypothesized processing

differences which may contribute to previously docu-

mented memory deficits associated with aging. Second,

it provided data on adults' metamemory. And third, it

evaluated several hypothesized explanations of aging

effects on memory.

A. Processing Differences Contributing to Age Differ-

ences in Memory

'1 . Episodic Memory

Although several age-related episodic memory

performance deficits are now well documented (e.g.

,

Arenberg, 1973; Botwinick, 1973; Craik, 1975; Horn,

1975; Reese, 1975), there is still no consensus about
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what contributes to this decline. The literature on

memory changes in normal adult development provides

evidence of deficient mnemonic functions at both ac-

quisition and retrieval. Yet, it is probable that

similar processing failures can account for memory

impairments at both stages of processing. Several

hypothesized processing differences can be proposed

to account for age-related episodic memory impairment,

for example, processing overloads, processing deficits,

and strategy deficits. Table 1 lists several process-

ing differences and predicted findings for hypotheses

that follow.

a. Processing Overload Hypothesis

Mediator Overload . Horn (1974) suggests

that "by virtue of having lived longer than younger

persons, older persons tend to have been exposed to

more opportunities to learn, and therefore, presumably

would have learned and stored more than younger per-

sons. Thus, it is not unreasonable to suppose that

learning and memory deficits associated with age are,

at least in part, a result of interference of one form

or another" (p. 6 7). The notion that interference is

a prime contributor of memory deficits in aging has

long been in the literature (see Kausler, 1970). It

may be suggested, for example, that older people tend

to perceive more relationships, and by comprehending
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more, they often make tasks more difficult than they

would otherwise be. Craik (1975) suggests that older

subjects may fail to remember because a greater number

of items are associated with each retrieval cue, there-

by giving rise to cue overload. One prediction of such

a mediator interpretation of an interference hypothesis

would be of increased numbers of associations generated

for items in a free association task.

2. Selector Impairment . Even if increased

associations were evident in older subjects, some other

mnemonic deficit would need to be hypothesized to ac-

count for memory problems. Increased associations

could be detrimental if paired with impairment of a

selector mechanism; a failure to differentiate between

appropriate and inappropriate responses would account

for poor memory. Furthermore, even without excessive

numbers of associations, selector impairment alone

could account for interference effects. The number

of intrusions given in recall may be indicative of the

effectiveness of a selector mechanism. If older sub-

jects produce more intrusions than younger subjects,

it is likely that they operate with an impaired selec-

tor mechanism.

Thus, two independent questions, suggested by an

interference hypothesis, were asked. First, do older

subjects tend to generate more associations to items
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than younger subjects, indicating a possible mediator

overload? And second, do older subjects produce more

intrusions, indicating selector impairment?

b. Processing Deficit Hypothesis

Quite an opposite point of view is perhaps

presently most prevalent in the literature. Both

Craik (1975) and Horn (1975), for example, are most

inclined to interpret age-related memory deficits in

terms of processing deficits,

1. Mediator Deficiency . Horn (1975) suggests

that "adulthood age-decrements in intellectual perform-

ances... are due to lack of internally generated assoc-

iations" (p. 66). Craik (1975) interprets age-related

memory decline in terms of older subjects' failure to

engage in deep levels of semantic processing, both

when presented with materials to be learned, and when

given retrieval cues. The observed deficits may also

be interpretable in terms of a deficiency of an auto-

matic spread of activation mechanism (Collins & Loftus,

1974). Older subjects may educe fewer of the possible

relevant correlates for any given element. The number

of associations elicited in a free association task

can be used to evaluate mediator deficits. If there is

a deficit in older subjects' ability to generate rele-

vant associated information to stimuli, then they would

produce fewer free associations.
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^' Production Deficiency. Older subjects may

be capable of producing this kind of elaborative medi-

ating information required for good retention, but they

may ordinarily fail to produce it spontaneously. Such

a production deficiency interpretation can be tested by

comparing memory of items subjects expect to remember,

with memory of items they do not expect to remember,

but to which they produce free associations. If pro-

duction capacity (i.e., number of associations generated

on free association tasks) is equal across age levels,

then a production deficiency interpretation would pre-

dict age differences on the standard intentional memory

task, but not on the incidental task. A production

deficiency implies that instructional manipulations

are sufficient to increase acquisi tional processing,

and this improves retention.

3. Mediator Inefficiency. One further inter-

pretation of the processing deficit hypothesis was

also evaluated. A mediator inefficiency interpretation

predicts memory differences, even if production is

equated. That is, if production is equal, regardless

of whether it is equalized because of comparable pro-

pensities to spontaneously produce, or because of in-

structions to produce, retention may still be poor,

because the mediators that are produced are not utilized

effectively.
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Thus, three interpretations of the processing

deficit hypothesis were evaluated. Mediator deficiency

was assessed from free association data. Production

deficiency was assessed by comparing memory on two

list types, intentional memorization and incidental

association. Finally, mediator inefficiency was as-

sessed by comparing the two age groups' memory levels

on lists in which production should have been equated,

that is, on the incidental associate list.

c. Strategy Deficit Hypothesis

One additional hypothesis, a strategy deficit

hypothesis, was also evaluated. The hypotheses thus

far discussed predominately address relatively auto-

matic constructive or elaborative mechanisms. Yet,

other less automatic processes may account for age

differences. Thus, for example, older subjects may

engage in less strategic acquisitional processing. If

this were true, the amount of study time used to pre-

pare for intentional memory tasks might differ. Time

spent on each task was thus analyzed.

Additionally, older subjects, who are perhaps less

self assured, may adapt more conservative, but less

effective memory strategies. One way to assess strat-

egic differences associated with aging is to compare

levels of errors of commission and omission. If no

strategic differences exist, the relative levels of
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each of these error types would be expected to be

stable over age. On the other hand, if strategy

changes accompany aging, differential omission and

commission errors might be expected. Signal detec-

tion analysis permits separate evaluation of reten-

tional (d'), and response bias (c) factors in recog-

nition performance, and were thus carried out.

2. Semantic Memory

Although older subjects' episodic memory per-

formance has consistently been found to be worse than

younger subjects', there has been little investigation

of age differences in semantic memory. It is possible

that memory for more general information (semantic

memory) is relatively unimpaired in the elderly. Fur-

thermore, tests of episodic memory generally tap re-

tention of information acquired during an experimental

session, but tests of semantic memory involve retention

of information acquired at an earlier time. Thus, age-

related differences in retrieval processes probably

affect episodic and semantic memory performance

equally, but age-related differences in acquisitional

processes probably affect episodic memory performance

more than semantic memory performance. In order to

investigate these hypotheses, the present study in-

cluded recall and recognition tests of semantic and

episodic material.
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B. Metamemory in Adulthood

No previous work has apparently assessed adults'

metamemory knowledge and possible changes in metamem-

ory associated with aging, although a few single-aged

adult studies could be interpreted within this frame-

work (e.g., Blake, 1973; Hart, i965, 1967). Moreover,

research probably still needs to focus on the reliabi-

lity and validity of present techniques of assessing

metamemory, as well as on developing new techniques.

For example, previous failures to find correlations

between various metamemory measures (Flavell et. al.,

1970; Kruetzer, et. al.
, 1975), raises questions about

the reliability of the measures employed. In the pre-

sent work explicit sorts of metamemoty knowledge were

assessed with a m.etamemory questionnaire, and two

memory monitoring skills, memory prediction, and con-

fidence ratings, were evaluated on episodic and seman-

tic memory tasks. It was hoped that this variety of

metamemory assessments, paired with a variety of

memory performance assessments, would be valuable in

gaining an understanding of the relationship between'

metamemory and memory capacities, as well as in de-

termining the merits of the various measures employed.

1. Generalized-Abstracted Knowledge: Questionnaire

Considerable information about v;hat adults know

about memory, can be derived from questionnaires. The
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questionnaire used in this dissertation included ex-

plicit questions about memory problems subjects en-

counter, how subjects conceptualize memory develop-

ment, particularly the kinds of memory changes they

expect to accompany aging, knowledge subjects have

about static and dynamic aspects of organismic and

environmental factors affecting memory, and memory

strategies and aids subjects employ,

2» Specific-Concrete Knowledge; Memory Monitoring

Memory monitoring refers to subjects ability to

reflect upon, and predict or assess, but not neces-

sarily retrieve, the contents of their memories; it

involves judgments about the accessibility of poten-

tial, or actual, memory items. Although research has

not yet identified the exact function memory monitoring

has in ordinary memory behavior, it may be hypothesized

to be an important component of an executive mechanism;

it probably contributes to efficient instigation, main-

tainance, and termination of acquisition and retrieval

strategies, as well as of memory search. Two memory

monitoring skills, memory prediction and memory con-

fidence rating, were examined in this dissertation.

Prediction skills were assessed with respect to epi-

sodic recall and episodic and semantic recognition,

and CO ' idence skills were assessed with respect to

episod-j and semantic recall and recognition.
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a. Memory Prediction

Memory prediction studies typically require

subjects to predict the number of items they will be

able to recall or recognize. Thus, these tasks assess

subjects' ability to reflect upon, and self -evaluate

their storage and retrieval capacities. Moreover,

this ability may well reflect a capacity that is

critical for deliberate deployment of effective mem-

ory strategies, and essential for competent memory

search.

Flavell et. al. (1970) examined recall predic-

tions. They found that children generally overesti-

mate their memory spans, but also, that prediction

accuracy improves with age. Yussen & Levy (1975) ex-

tended these findings, showing that college students

are more accurate than children, in predicting their

memory spans, although they too tend to overestimate

their capacities. Although poor ability to predict

recall capacity might be expected to impair memory

performance, no studies have yet examined this pre-

diction capacity in aging subjects. The present

dissertation examined adult age changes in the abil-

ity to predict episodic recall and episodic and seman-

tic recognition.

Recognition prediction has also been examined

in feeling of knowing experiments, which use recall-
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judgment-recognition paradigms. In these tasks, sub-

jects' feeling of knowing accuracy is examined, that

is, when subjects fail to recall items, they are

asked to judge whether or not they think they will be

able to recognize them. The measure of interest is

the probability of correct recognition given a posi-

tive feeling of knowing judgment (feeling of knowing

hits), relative to the probability of correct recog-

nition given a negative feeling of knowing judgment

(feeling of knowing misses).

Hart (1965), who was the first to use this pro-

cedure, found that adults could make accurate feeling

of knowing judgments about general fact information.

Subsequently, both Hart (1967) and Blake (1973),

demonstrated adult accuracy in feeling of knowing

judgments for recently learned paired associates.

Finally, Wellman (1975) showed that even kindergarten

aged children are somewhat capable of this memory

monitoring skill; they are able to predict at above

chance level which pictures, out of those they could

not name, they will be able to recognize the names of.

Additionally, a developmental improvement in this

metamemory ability was observed for children between

kindergarten and third grade. No studies have yet

examined older adults' ability to monitor memory in

this way, although it might be hypothesized that a
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deficit in this metamemory skill would contribute to

a more general memory impairment. Thus, this disser-

tation evaluated older subjects feeling of knowing

performance.

b. Confidence Rating s

Confidence ratings, or certainty judgments,

can be used in conjunction with other memory tasks, to

assess subjects' ability to gauge the accuracy of their

memory performance. With confidence ratings, subjects

are not only required to elicit discrete responses,

but also to make judgments about how sure they are of

their responses. The probability of correct responses

given high confidence ratings, and the probability of

errors given low confidence ratings, can then be used

to determine subjects' accuracy in monitoring their

memory performance.

Previous work with adults has demonstrated sub-

stantial correlations between confidence ratings and

recall (e.g., Murdock, 1956), and recognition accuracy

(e.g., Tulving & Thomson, 1971). Also, Berch & Evans

(1973) showed that kindergarten and third grade child-

ren are capable of monitoring their recognition memory

states, to some extent, although older children were

considerably more accurate than younger children. It

is apparent that accurate assessment of the reliability

of one's memory is essential to competent performance
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in a wide variety of nonmnemonic tasks. Also, there

is a prevalent notion that, to an unfounded degree,

older adults lack confidence in their abilities.

Thus, it seems important to evaluate aging subjects'

memory monitoring capacity for accurately gauging

memory performance. In the present dissertation,

this was carried out with respect to episodic and

semantic recall and recognition,

C. Explanation of Aqinq Effect

All researchers studying age changes in adult-

hood apparently conclude that there is at least some

memory impairment associated with aging (e.g., Aren-

berg, 1973; Botwinick, 1973; Craik
, 1975; Horn, 1975;

Reese, 1975). One objection to this conclusion comes

from methodologists , most notably Schaie (1970, 1973)

who claims that observed age deficits in cognitive

performance can be accounted for by generational

differences (cohort effects) (see Figures 4 and 5).

It seems likely that cohort effects do account for

some of the observed age differences, for example,

findings of acquisitional production deficiencies can

easily be explained in terms of cohort effects. How-

ever, an additional portion of the observed age dif-

ference can probably be attributed to other explana-

tions, for example, disuse, self-fulfilling expecta-

tion, or biological decay.
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1. Cohort Effects

A cohort effects explanation of age differences

implies that some factor in the population that happens

to be highly correlated with age, is a better explana-

tion of observed age differences than development.

For example, if age of subject is a good predictor of

number of years of education, and if number of years

of education truly affects performance, then random

sampling would produce age differences which could

more appropriately be attributed to level of educa-

tion than to development. An experiment which con-

trolled level of education could determine whether

additional factors produce age differences. The de-

sign of this dissertation therefore, included equal

numbers of subjects, in each age group, at each of

two educational levels.

At a subtler level, cohort effects could imply

that another less quantifiable factor is highly cor-

related with age, even when educational level is

controlled. It is possible that over the years, an

equal number of years of education fail to produce

equivalent effects. For example, fewer years of

schooling in today's television-oriented society,

may be sufficient to produce levels of scholarship

that are comparable to that which, in the past, re-

quired much longer devotion to schooling. Thus,
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possible Age x Education interactions were of interest

as well as age and educational main effects.

2. Disuse Hypothesis

One possible explanation of age-related memory

decline, suggested by Reese (1975), is that formerly

acquired strategies become functionally less available

because of disuse. The implication is that because of

disuse, mnemonic strategies which were once well esta-

blished, may be forgotten, or become less well-esta-

blished, exhibiting deficiencies typical of mnemonic

activities not well established. Although the perfect

test of such a notion would require manipulations too

drastic to contemplate, naturally occurring experien-

tial differences can be analyzed to assess this hypo-

thesis. For example, certain life roles tend to place

more or less memory demands on people. Assessing

memory demand thus permitted assessment of the disuse

hypothesis. If memory demand correlated with memory

performance, the hypothesis would be supported, al-

though other self-selection factors could also be

contributing to the relationship, and would thus have

to' be considered.

3. Expectation Hypothesis

Another possible explanation of age-related

memory deficits, also suggested by Reese (1972), is

that expectation of decline tends to produce memory
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impairment. If this hypothesis is correct, a negative

correlation between high expectation of memory impair-

ment and memory performance would be expected. Of

course, such a correlation would not indicate a causal

direction of the relationship, however, the lack of

such a finding would invalidate the hypothesis.

4. Biological Hypothesis

Finally, the hypothesis of a biological basis

to memory decay has been quite prevalent (e.g., Jarvik

& Cohen, 1973). This notion suggests that physiologi-

cal wear and tear, and/or biochemical changes actually

reduce older people's capacities. If this hypothesis

is correct, a positive correlation might be expected

between gross measures of good health, and memory per-

formance.

III. Method
;

A. Design

The design, depicted in Figure 6, was a 2 (Age

Level) X 2 (Educational Level) x 2 (Sex) x 2 (Phase

Order) multivariate design, in which the following

phenomena were examined: episodic and semantic re- '

call performance, and episodic and semantic recogni-

tion performance, explicit metamemory knowledge, free

associations, episodic recall prediction, episodic

and semantic recognition prediction, episodic and

semantic recall confidence rating, episodic and
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old)

Q-P P-Q

LOW EDUCATION
(High School)

Q-P P-Q

HIGH EDUCATION
(Ph.D.

)

Figure 5. Design Plan
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semantic recognition confidence rating.

B. Subjects

All subjects were drawn from the Amherst, Mass-

achusetts Five-College Academic community. Advertise-

ments in local newspapers were used to locate volun-

teer subjects, and letters soliciting participants

were sent to all University of Massachusetts, Smith

College, Mount Holyoke College, Amherst College, and

Hampshire College faculty between 60 and 65, who have

Ph.D.s, and to all town of Amherst residents between

60 and 65, who are listed in the twon registry, and

who are not professionals. Those receiving letters

were contacted by telephone soon afterwards. Of the

60 to 65 year olds who could be contacted by telephone,

47% of the Ph.D.s, and 89% of the non-Ph.D.s, who had

completed high school but had no further education,

refused to participate. All subjects were offered

$10 for participating, and all but one female Ph.D.

accepted this payment.

There were eight males and eight females in each

of four Age x Education groups. Subjects in the low

education group completed high school but had no fur-

ther formal education, and subjects in the high educa-

tion group had doctoral degrees, or were working

towards this degree. Of course, educational level

was undoubtedly highly confounded with intelligence.
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and the results were interpreted with this in mind.

Subjects in the younger age group were between 20 and

25 years of age (mean age = 23 years) and subjects in

the older age group were between 60 and 65 (mean age

= 62 years) except for one female Ph.D. who turned 66

earlier in the week she was tested.

C. Materials and Procedure

Subjects worked at their own pace, and recorded

the time at the beginning and end of each task. They

each completed a background questionnaire, and then

participated in two phases of the study, a metamemory

questionnaire phase, and a test phase. These were

given in a counterbalanced order, so that equal num-

bers of subjects in each cell of the design received

each phase order (i.e., questionnaire first-tests

second versus tests first-questionnaire second). All

subjects received the same form of questionnaires. For

the test phase, each subject had an individualized

form, generated by computer, in which the particular

items, as well as task orders, were randomized. Table

2 summarizes the procedure, and a sample data sheet may

be seen in Appendix A.

The materials and procedure for each task follow.

1 . Background Questionnaire

The background questionnaire (see Appendix A),

was designed to ascertain specific physical health



Table 2

Summary of Procedure

Background Questionnaire

Objective Physical Health Questions
Subjective Physical Health Scale
Subjective Mental Health Scale
Memory Demand Scale

Metamemory -Questionnaire (counterbalanced order)
Memory Problems
Expectation of Memory Decay
Memory Knov;ledge
Memory Strategies

Tests (counterbalanced order)

a. Preliminary Tasks

Incidental Association Task
Intentional Episodic Memory Task R^^^om Order

b. Episodic Recall Prediction

c. Recall Tasks, Recall Confidence Ratings, and
Recognition Predictions

Incidental Association Items (Episodic)
Intentional Memory Items (Episodic) Random

General Information Items (Semantic)

d. Recognition Task and Recognition Confidence
Ratings

Incidental Association Items (Episodic)
j^^^^^^^j^Intentional Memory Items (Episodic)
^OrderGeneral Information Items (Semantic) ^ ^
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problems, as well as subjective ratings of physical

health, mental health, and memory demands.

2» Metamemory Questionnaire

The metamemory questionnaire (see Appendix A)

was designed to ascertain memory problems (questions

5-14), expectation of memory change (questions 36-47),

memory knowledge (questions 29-60), and memory strat-

egy use (questions 15-28).

3. Tests

a. Preliminary Tasks

The two preliminary tasks were the first two

tasks of the test phase; they were administered in a

random order.

1. Incidental Association Task . A random

sample of 24 unrelated familiar nouns, from a pool of

96 used by Botwinick & Storandt (1974), were presented

to subjects, who were told to generate as many free

associations as they could. No time restriction was

given, although subjects were told not to dwell on the

words, but rather to write down words that immediately

came to mind.

2. Intentional Memory Task . Subjects were

presented a random sample of 24 different nouns, from

the pool of 96, and asked to study them, so that they

could remember as many of them as possible, for later

memory tests. Again, no time limit was set. When
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subjects were finished studying the words, they were

told to go on to the next task,

b. Recall Prediction

Subjects were asked to predict how many of the

incidental and intentional words they thought they

would be able to recall later in the session.

Recall Tasks, Recall Confidence Ratings, and

Recognition Predictions

The next three tasks of the test phase each

entailed recall, recall confidence ratings, and recog-

nition predictions. The incidental association, inten-

tional memory, and general information items were given

in a random order.

1. Incidental Association Items (Episodic

Memory) . Subjects were asked to write down as many of

the words they had generated associations to as they

could remember. Additionally, they were asked to

rate their confidence, on a four-point scale, that

each recalled word was indeed on the previous associate

list. Then, they were asked to judge how many of the

remaining incidental words that they failed to remem-

ber, they thought they would be able to recognize.

2« Intentional Memory Items (Episodic Memory) .

Similarly, subjects were asked to write down as many of

the memory words they had been asked to study, as they

could remember, to make confidence ratings, and then.
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to judge how many of the remaining memory words that

they failed to remember, they thought they would be

able to recognize.

3- General Information Items (Semantic Memory) .

Subjects were presented 24 general information questions

used by Botwinick & Storandt (1974). There were six

questions referring to each of the following four time

periods; 1890-1909, 1910-1929, 1930-1949, and 1950-1969.

Subjects were asked to answer as many questions as they

could, and rate their confidence in the accuracy of each

answer. Also, for each question, they could not answer

they were asked to judge whether they thought they would

be able to recognize the correct answer.

d. Recognition Tasks and Confidence Ratings

The last three tasks of the test phase entailed

recognition and confidence ratings of the incidental

association, intentional memory, and general informa-

tion items, A random order of all of the 24 associa-

tion words, 24 memory words, 48 remaining words in the

pool. 24 correct general information statements and 24

incorrect general information statements, were presented

to subjects. They were asked to make old-new or true-

false recognition choices, and four-point scaled confi-

dence ratings.
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IV. Results

A. Associations

Subjects were asked to generate associations to

24 words. The mean number of associations generated

by each Age x Education x Sex group is shown in Table

3. A 2 (Age) x 2 (Education) x 2 (Sex) analysis of

variance were performed on these data, and the results

are summarized in Table 4. Averaged over subjects the

mean number of associations generated was 30, which is

just over one association for each word presented.

Younger subjects produced slightly fewer associations

than older subjects (30 vs. 31), but the Age main ef-

fect was nonsignificant. High school educated subjects

produced slightly fewer associations than Ph.D. educated

subjects (30 vs. 31), but the Education main effect was

also nonsignificant. Males produced fewer associations

than females (26 vs. 34), but the Sex main effect was

nonsignificant as well. These variables accounted for

only 5% of the variance in number of associations; Age

less than 1%, Education less than 1%, and Sex 4%.

B. Memory Performance

1 • Episodic Memory

Incidental memory performance was assessed by

recall and recognition tests of the 24 association

words, and intentional m.emory performance by recall

and recognition tests of 24 v/ords presented for
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Table 3

Mean Number of Associations Generated by

Each Age x Education x Sex Group

Ph.D. Combined Over Ed

X S.D. X S.D. X

20-P S

i 1 0.Xco 5 c; op
O . / 28.50 7.1 27.19 5.6

Females 36.38 14.6 28.25 6.9 32.31 11.8

Combined
Over Sex

31.13 11. 7 28.38 6.7 29« 75 9.5

60-65

1 I -1- O <cb . 88 3.8 25. 75 5.7

Females 31.63 18.1 41.13 48.0 46.38 35.4

Combined
Over Sex

28.63 13.7 33.50 33.9 31.06 25.5

Combined Over Age

Males 25. 75 5.7 27.19 5.7 26.47 5.6

Females 34.00 16.1 34.69 33.8 34.34 26.0

Combined 29.88 12.6 30.94 24.2 30,41 19.1
Over Sex
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Table 4

Summary ANOVA for Associations

X = Associations

df = 1,56 30.41 P P Eta^

Age -.66
.66 < 1 NS < .01

Education

Sex

-.53
.53

-3.94
3.94

< 1

2.62

NS

NS

< .01

.04

Age X Ed < 1 NS

Age X Sex < 1 NS

Age X Ed < 1 NS

Age X Ed X Sex 1.06 NS

Multiple .05
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memorization.

^* Percent Remembered on Recall and Recognition

Tests

The percentage of items correctly recalled and re-

cognized should indicate retention. Since recognition

was tested with a yes-no procedure, however, the per-

centage of items correctly recognized may reflect

guessing as well as retention. The recognition scores

reported here were, therefore, corrected for guessing

(Kintsch, 1970). The mean percentage of the 24 inci-

dental and 24 intentional words correctly recalled and

recognized (after correction) by each Age x Education

X Sex group is shown in Table 5. These recall and

recognition scores were submitted to a 2 (Age) x 2

(Education) x 2 (Sex) x 2 (Order) x 2 (Memory (Recall

vs. Recognition)) x 2 (Task (Incidental vs. Intention-

al)) analysis of variance.

Older subjects remembered less than younger sub-

jects (38% vs. 51%), and the Age main effect was stat-

istically significant (F(l,48) = 11.34, £ < .001).

High school educated subjects remembered less than

Ph.D. educated subjects (40% vs. 50%), and the Educa-

tion main effect was statistically significant (F(l,48)

= 6.84, £ < .05). Males remembered less than females

Pr (Remembered) = Pr(Hits) - Pr(False Alarms)
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Table 5

:
Percentage of Incidental and Intentional Words

Correctly Recalled and Recognized by Each

Age X Education x Sex Group

Recall

Incidental Intentional Total

HS X S.D. X S.D. X S.D.

20 to 25

Males 31.25 17.5 28.65 17.7 29.95 11.8

Females 35.94 24.0 35.94 29.4 35.94 25.4

Combined
Over Sex

33.59 20.4 32.29 23.7 32.94 19.4

60 to 65

Males 8.85 12.5 10.94 12.8 9.90 11.4

Females 35.94 20.4 •45.83 17. 7 40.89 12.2

Combined
Over Sex

22.40 21.5 28.39 23.4 25.39 19. 7

Combined over Age

Males 20.05 18. 7 19. 79 17.5 19.92 15.3

Females 35.94 21.5 40.89 24.0 38.41 19.4

Combined 27.99 21.4 30.34 23.3 29.17 19.6
Over Sex
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Table 5 Continued

Recognition

Incidental Intentional Total

HS Y YA c rvo . U . X S.D.

20 to 25

Males 59.18 27.0 52.26 23. 7 55. 72 25.1

Females 59.80 22.1 59.29 25.3 59.54 26.6

Combined
Over Sex

59.49 26.6 55. 78 23.9 57.63 25.0

60 to 65

Males 45.04 20.3 12.97 11.1 29.01 14.2

Females 64.26 23.8 47.66 20.1 55.96 20.9

Combined
Over Sex

54.65 23.6 30.32 23.8 42.48 22.2

Combined over Age

Males 52.11 24.2 32.6 27.0 42.36 24.1

Females 62.03 25.3 53.47 22.9 57. 75 23.1

Combined 57.07 24.9 43.05 26.8 50.06 24.5
Over Sex
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Table 5 Continued

Ph.D.

Incidental

X S.D.

Recall

Intentional

X S.D.

Total

X S.D.

20 to 25

i iCL X ^ O • Uo lo. 5 48.96 22.50 50.52 15.4

Females 42.19 15.2 42.19 21.30 42.19 15.6

Combined
Over Sex

47.14 17.1 45.57 21.4 46.35 15.6

60 to 65

Males 22.92 18.0 29.17 20.9 26.04 14.0

Females 25.52 14. 7 26.56 33.3 26.04 21.4

Combined
Over Sex

24.22 15.9 27.86 26.9 26.04 17.4

Combined over Age

Males 37.50 23.2

Females 33.86 16.8

Combined 35.68 20.0
Over Sex

39.06 23.3 38.28 19.0

34.37 28.2 34.11 19.9

36.72 25.6 36.20 19.3
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Table 5 Continued

Recognition

Incidental Intentional Total

fn • u • A S .D . X S .D. X S.D.

20 to 25

Males 76.51 5.9 66.65 18.5 71.58 10. 7

Females 74.80 14.9 55.68 21.3 65.24 17.3

Combined
Over Sex

75.66 11.0 61.16 20.1 68.41 14.3

60 to 65

Males 65.29 12.1 48.41 24.6 55.85 16.3

Females 69.89 14.3 50.91 24.1 60.40 12.6

Combined 67.59 13.0 49.66 23,6 58.63 16.5
Over Sex

Combined over Age

Males 70.90 10.9

Females 72.34 14.3

Combined 57.07 24.9
Over Sex

57.53 23.0 64.22 15.4

53.29 22.1 62.82 17.0

55.41 22.3 63.52 16.0
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Table 5 Continued

Recall

Incidental Intentional Total
Combined

YA c no • U • A S.D. X S.D.

20 to 25

Males 41.67 20.5 38.80 22.2 40.23 17.0

Females 39.06 19. 7 39.06 25.0 39.06 20.6

Combined
Over Sex

40.36 19.8 38.93 23.3 39.65 18.6

60 to 65

Males 15.89 16.6 20.05 19.2 17.97 14.9

Females 39. 73 18.0 36.20 27.6 33.46 18.5

Combined
Over Sex

23.31 18c6 28.12 24.8 25.72 18.3

Combined over Age

Males 28.78 22.5

Females 34.90 19.0

Combined 31.84 20.9
Over Sex

29.43 22.5 29.10 19.4

37.63 26.0 36.26 19.5

33.53 24.5 32.68 19.6
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Table 5 Continued

Recognition

Incidental Intentional TotalCombined
Over Ed X S.D. X S.D. X S.D.

20 to 25

Males 67.84 20.9 59.46 21.8 63.65 20.4

Females 67.30 23.1 57.48 22. 7 62.39 21.8

Combined
Over Sex

21.7 58.47 21 9 K noO J . u<^

60 to 65

Males 55#16 19.2 30.69 26.0 42.93 20.6

Females 67.08 19.2 49.29 21.5 58.18 18.8

Combined
Over Sex

61.12 19.8 39.99 25.3 50.55 20.9

Combined over Age

Males 61.50 20.8 45.08 27. 7 53.29 22. 7

Females 67.19 20.9 53.38 22.1 60.29 20.1

Combined 64. 35 20.9 49.23 25.2 56.79 21.6
Over Sex
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(41% vs. 48%), and the Sex main effect was marginally

significant (F(l,48) = 3.26, £ < .08). The Order main

effect was not significant.

The Education x Sex interaction was statistically

significant (F(l,48) = 6.33, £ < .05, and may be seen

in Figure 7, which shows the mean percentage of items

correctly remembered by males and females in each ed-

ucation group. HS males remembered significantly less

than any of the other Sex x Education groups (all £s <

.01), and performance of the other three groups was

not statistically different. While less education was

associated with significantly poorer memory performance

in males (t(30) = 3.64, p < .001), it was not a signi-

ficant factor in females' performance. Also, while

in the HS sample, males remembered significantly less

than females (t(30) = 2.75, £ < .01), in the Ph.D.

sample sex was not a significant factor in performance.

The Age x Sex interaction was also statistically

significant (F(l,48) = 4.48, £ < .05, and may be seen

in Figure 8, which shows the mean percentage of items

correctly remembered by males and females in each age'

group. Older males remembered significantly less than

any of the other Age x Sex groups (all £s < .01), and

performance of the other three groups was not statis-

tically different. While performance decrement assoc-

iated with aging was statistically significant for malejs
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Figure 7. Mean Percentage of Items Correctly Remembered

by Males and Females in Each Education Group
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Figure 8. Mean Percentage of Items Correctly Remembered

by Males and Females in Each Age Group
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(t(30) = 4.02, £ < .001), it failed to reach statisti-

cal significance for females. Furthermore, while in

the older group males remembered significantly less

than females (t(30) = 2.74, £ < .01), in the younger

group sex was not a significant factor in performance.

Not surprisingly, recognition performance was

considerably better than recall- performance (57% vs.

33%), and the Memory (Recall vs. Recognition) main

effect was highly significant (F(l,48) = 102.86, £
< .001).

The Task (Incidental vs. Intentional) main effect

(F(l,48) = 8.89, £ < .01), Memory x Task interaction

(F(l,48) = 39.52, £ < .001), and Memory x Task x Age

interaction were also statistically significant (F(l,

48) = 11.68, £ < .001), and may be seen in Figure 9,

which shows the mean percentage of incidental and

intentional items correctly recalled and recognized

by each age group. Recall of incidental and inten-

tional items did not differ statistically . for either

age group, and while the difference in recognition of

incidental and intentional items was greater for older

subjects, it was statistically significant for both

younger (t(31) = 3.94, £ < .001), and older (t(31) =

6.67, £ < .001) subjects. Furthermore, aging was

associated with decreases in recall of incidental
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Figure 9. Mean Percentage of Incidental and Intentional

Items Correctly Recalled and Recognized by Each Age Group



-86-

(t(62) = 3.55, £ < .001) and intentional (t(62) =

1,80, £ < •08)items, and recognition of intentional

(t(62) = 3.12, £ <.01), but not incidental items,

b. Number of Responses in Recall

The total number of recall responses provides

an index of response production. The mean number of

correct, incorrect, and total responses on incidental

and intentional recall tests for each Age x Education

X Sex group is shown in Table 6. These data v/ere sub-

mitted to a 2 (Age) x 2 (Education) x 2 (Sex) x 2

(Order) x 2 (Task (Incidental vs. Intentional)) x 2

(Response (Correct vs. Incorrect)) analysis of vari-

ance.

Older subjects produced fewer responses than

younger subjects (7.0 vs. 10.4) and the Age main ef-

fect was statistically significant (F(l,48) = 11.98,

£ < .001). High school educated subjects produced

fewer responses than Ph.D. educated subjects (8.2 vs.

9.2), but the Education main effect was not statist-

ically significant. Males produced fewer responses

than females (8.0 vs. 9.4), but the Sex main effect

was also not significant. Likewise, the Order main

effect was not significant.

The Education x Sex interaction was statistically

significant (F(l,48) = 7.31, £ < .01), and may be seen

in Figure 10, which shows the mean number of recall

responses by males and females in each education group



-87-

Table 6

Mean Number of Correct and Incorrect Responses

On Incidental and Intentional Recall Tests

For Each Age x Education x Sex Group

Correct Responses

Incidental Intentional Total

X S.D. X S. D. X S.D.

to 25

Males 7.50 4.21 6.88 4. 26 7.19 2.84

Females 8.63 5. 76 8.63 7. 05 8.63 6.09

Combined 8.06 4.91 7. 75 5. 70 7.91 4.65
Over Sex

60 to 65

Males 2.13 3.00 2. 63 3. 07 2. 38 2. 73

Females 8.63 4.90 11. 00 4. 24 9. 81 2. 94

Combined 5. 38 5.16 6. 81 5. 61 6. 09 4. 72

Over Sex

Combined over Age

Males 4.81 4.49

Females 8.63 5.16

Combined 6.72 5.14
Over Sex

4. 75 4.20 4. 78 3.67

9.81 5.75 9.22 4.66

7.28 . 5.58 7.00 4.70
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Table 6 Continued

Incorrect Responses

Incidental Intentional Total

X S.D. X S.D. X S.

20 to 25

Males 1. 38 1. 60 1.13 1. 73 1. 25 1. 51

Females 1. 75 2. 61 .88 • 84 1. 31 1. 56

Combined
Over Sex

1. 56 2. 10 1.00 1. 32 1. 28 1. 48

60 to 65

Males .63 1. 19 2 .13 3. 04 1. 38 1.66

Females .88 1. 46 .63 1. 06 . 75 .70

Combined
Over Sex

.75 1. 29 1 .38 2. 34 1. 06 1.28

)mbined over Age

Males 1.00 1. 41 1 .63 2. 45 1. 31 1.54

Females 1.31 2. 09 .75 • 93 1. 03 1.20

Combined 1.16 1. 76 1 .19 1. 87 1. 17 .47
Over Sex
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Table 6 Continued

Total Responses

Incidental Intentional Total

VA S • D . X S. D. X S. D.

20 to 25

Males 8.88 4.55 8.00 4. 18 8.44 2. 74

Females 10.38 4.57 9.60 6. 85 9.94 5. 51

Combined
Over Sex

9.63 4.47 8. 75 5. 53 9.19 4. 27

60 to 65

Males 2. 75 4.03 4. 75 5„ 39 3. 75 4. 08

Females 9.50 4.21 11.63 3. 93 10.56 2. 46

Combined
Over Sex

6.13 5.29 8.19 5. 78 7.16 4. 79

Combined over Age

Males 5.81 5.22 6.38 4. 95 6.09 4. 14

Females 9.94 4.27 10.56 5. 50 10.25 4. 13

Combined 7.88 5.14 8.47 5. 57 8.17 4. 58
Over Sex
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Table 6 Continued

Ph.D.

Correct Responses

Incidental Intentional Total

X s.D,
S.D.

20 to 25

Males 12.50 4.44 11. 75'
5,.59 12 .13 3 .70

Females 10. i3 3.64 10.13 5, 11 10 .13 3,.75
Combined
Over Sex

11.31 4.11 10.94 5. 14 11..13 3,.74

60 to 65

Males 5.50 4.31 7.00 5. 01 6. 25 3. 35
Females 6.13 3.52 6.38 8. 00 6. 25 5. 13
Combined
Over Sex

5.81 3.82 6.69 6. 46 6. 25 4. 18

Combined over Age

Males

Females

Combined
Over Sex

9.00 5.62 9.38 5.60 9.19 4.56
8.13 4.03 8.25 6. 77 8.19 4. 78

8.56 4.80 8.81 6.14 8.69 4.62
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Table 6 Continued

Incorrect Responses

Incidental Intentional

Males .63 .74 .50 .76 .56 .63

Females .38 . 74 .25 .46 .31 .46

Combined
Over Sex

.50 . 73 .38 .19 .44 .54

60 to 65

Males .88 1.46 .25 .46 .56 . 73

Females . 75 . 70 .13 .35 .44 .42

Combined
Over Sex

.81 1.11 .19 .40 .50 .58

Combined over Age

Males .75 1.13 .38 .62 .56 .66

Females • 56 . 73 .19 .40 .38 .43

Combined
Over Sex

.66 .94 .28 • 52 .47 .55
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Table 6 Continued

Total Responses

Incidental Intentional Total
Ph.D. X S.D. X S.D. X S. D.

20 to 25

Males 13, 13 4.45 12.25 5.34 12. 69 3. 71

Females 10« SO 4.00 10.38 5.04 10. 49 3. 73

Combined
Over Sex

11. 81 4.31 11.31 5.11 -L J. • DD J . / O

60 to 65

Males 6. 38 3.93 7.25 5.06 6. 81 3. 20

Females 6. 88 3.56 6.50 7.96 6. 69 5. 15

Combined
Over Sex

6. 63 3.63 6.88 6.46 6. 75 4. 14

Combined over Ag e

Males 9. 75 5.35 9. 75 5.65 9. 75 4. 52

Females 8. 69 4.11 8.44 6. 74 8. 56 4. 76

Combined 9. 22 4. 72 9.09 6.16 9. 16 4. 60
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Table 6 Continued

Combined
Over Ed

Correct Responses

Incidental Intentional

^ S.D. X s.D.

Total

S.D.

20 to 25

Males

Females

Combined
Over Sex

10.00

9.^8

9.69

4.91

4. 72

4.75

9.3l"

9.38

9.34

5.33

6.00

5.58

9.66

9.38

9.52

4.08

4.95

4.46

60 to 65

Males

Females

Combined
Over Sex

3.81

7.38

5.59

3.99

4.32

4.47

4.81

8.69

6.75

4.61

6.63

5.95

4.31

8.03

6.17

3.57

4.44

4.39

Combined over Age

Males 6.91 5.41 7.06 5.41 6.98 4.65

Females 8.38 4.56 9.03 6.23 8. 70 4.67

Combined 7.64 5.02 8.05 5.87 7.84 4. 70
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Table 6 Continued

Combined

Incorrect Responses

Incidental Intentional Total
Over Ed X X S.D. X S.D.

20 to 25

Males 1.00 1.27 .81 1 .33 .91 1 1 7

Females 1.06 1.98 .56 . 73 .81 1..22

Combined
Over Sex

1.03 1.64 .69 1..06 .86 1,.18

60 to 65

Males . 75 1.29 1.19 2. 32 .97 1. 31

Females .81 1.11 .38 • 81 .59 9 58

Combined
Over Sex

. 78 1.18 - .78 1. 76 . 78 1. 02

Combined over Age

Males .88 1.26 1.00 1. 87 .94 1. 22

Females .94 1.59 .47 • 76 . 70 95

Combined .91 1.42 .73 1. 44 ,82 1. 09
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Table 6 Continued

Combined

Total Responses

Incidental Intentional Total
Over Ed X S.D. X S -D . VA S.D.

20 to 25

Males 1 1 nnX X » u u 4,87 10.13 5.12 10.56 3.84
Females 10.44 4.15 9.94 5.83 10.19 4.55
Combined
Over Sex

10. 72 4.46 10.03 5.40 10.38 4.15

60 to 65

Males A*t • O D 4.2 7 6.00 5.22 5.28 3.88

Females 8.19 4.00 D . d2 8.63 4.38

Combined
Over Sex

6.38 4.47 7.53 6.06 6.95 4.41

Combined over Age

Males 7.78 5.57 8.06 5.50 7.92 4,65

Females 9.31 4.17 9.50 6.15 9.41 4.47

Combined
Over Sex

8.55 4.94 8. 78 5.83 8.67
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Figure 10. Mean Number of Recall Responses by Males
and Females in each Education Group

»

sssuodsay #
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While less education was associated wi t-h
•^u(_^ated with significantly

fewer recall responses for .ales (t(30, = 2.39 ^ <

.05), education was not a significant factor In the
number of recall responses produced by fe.ales. Also
While in the „s sample .ales produced significantly
fewer responses than fe.ales (t(30_ . 2.o4, £ < .01)
in the Ph.D. sample there were no differences in the'
number of responses produced by .ales and females.

The number of correct responses was considerably
greater then the number of incorrect responses (7.S
vs. 0.8), and the Response (Correct vs. Incorrect)
main effect was highly significant (F(l,48) . 174.84,
£ < .001).

The Age x Response (F(l,48) = 9.40, £ < .01) and
Age X sex x Response interaction were statistically
significant as well (£(1,48) = 6.04, £ <.05), and
may be seen in Figure 11, which shows the mean number
of correct and incorrect recall responses by males
and females in each Age group. older males produced

significantly fewer correct responses than any of the

other Age x Sex groups (all £s < .05), and the num-
ber of correct responses produced by the other three

groups was not statistically different. Aging was

associated with significantly fewer correct responses

for males (t(30) = 3.94, d < .001), but this tendency

failed to reach statistical significance for females.
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Figure U. Mean Number of Correct and Incorrect Recall
Responses by Males and Females in Each Age Group

12
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8
Females - Correct

Males - Correct
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20-25 60-65
Age
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Furthermore, while for older suhi^r-houxuer subjects, males produced
significantly fewer correct responses than females
(t(30) - 2.61, £ < .05), for younger subjects. Sex
was not a significant factor in number of correct re-
sponses. None Of the Age x Sex groups differed sig-
nificantly in number of incorrect responses.

The Education x Response (F(l,48) = 5.04, £ <

.05) and Education x Sex x Response interactions were
also statistically significant (F(l,48) = 6.74, £<
.05), and may be seen in Figure 12, which shows the
mean number of correct and incorrect recall responses
by males and females in each Education group. Hs

males produced significantly fewer correct responses

than any of the other Education x Sex groups (all £s

< .05), and the number of correct responses produced

by the other three groups was not statistically dif-

ferent. While more education was related to signifi-

cantly more correct responses for males (t(30 = 3.01,

£< .01), it was not for females. Furthermore, while

for HS subjects, males produced significantly fewer

correct responses than females (t(30) = 2.99, £< .01),

for Ph.D. subjects, Sex was not a significant factor

in number of correct responses. More education was

related to fewer incorrect responses for both males

(t(30) = 1.80, £ < .09) and females (t(30) = 2.05, £ <
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Figure 12. „ean nu.ber of Correct and Incorrect Recall
Responses by Males and resales in Each Education Group
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.06). sex was not a significant factor in the num-
ber Of incorrect responses produced by either Educa-

tion group.

c. Intrusions in Recall

Incorrect responses on incidental and inten-

tional recall tests were categorized according to

whether they were from the other list (list intrusions)

from the set of associations the subject generated for

the association task (associate intrusions), or other

(miscellaneous intrusions). The mean number of list,

associate, and miscellaneous intrusions produced by

each Age x Education x Sex group is shown in Table 7.

These data were submitted to a 2 (Age) x 2 (Education)

x 2 (Sex) X 2 (Order) x 2 (Task (Incidental vs. Inten-

tional)) X 3 (Intrusion (List vs. Associate vs. Mis-

cellaneous)) analysis of variance. The only statist-

ically significant main effect was Education (F{1,48;

= 7.00, £ < .05); HS subjects produced more intrusions

than Ph.D. subjects (.39 vs. 16).

The Task x Intrusion interaction was statistically

significant (F(2.96) = 7.26, £ < .01), and may be seen

in Figure 13, which shows the mean number of list,

associate, and miscellaneous intrusions on incidental

and intentional recall. More list and associate in-

trusions were produced on incidental than intentional
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Figure 13. Mean Number of List, Associate, and
Miscellaneous Intrusions on Incidental and Intentional
Recall
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lists, although this difference only reached statis-
tical significance for associate intrusions (t(63) =

3.00, £ < .01), and more miscellaneous intrusions were
produced on intentional than incidental lists (t(63) =

1.83, £ < .08). On incidental lists there were no
statistical differences in the number of intrusions
of any type, and on intentional lists no statistical

differences in the number of list and associate intru-
sions, but significantly more miscellaneous intrusions

than list (t(63) = 3.58, £ < .001), and associate

(t(63) = 3.83, £ < .001) intrusions.

^' Percent Correct in Recognition

The percentage of incidental, intentional,

and new items, correctly recognized by each Age x

Education x Sex group is shown in Table 8. These

data were submitted to a 2 (Age) x 2 (Education) x

2 (Sex) x 2 (Order)x 3 (Item (Incidental vs. Inten-

tional vs. New)) analysis of variance.

Older subjects produced fewer correct recogni-

tion responses than younger subjects (76% vs. 82%),

and the Age main effect was statistically significant.

(F(l,48) = 6.79, £ < .05). High school educated

subjects produced fewer correct recognition responses

than Ph.D. educated subjects (76% vs. 82%), and the

Education main effect was statistically significant
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(F(l,48) = 7.09, 2 < .05). Males produced fewer cor-
rect recognition responses than females (77% vs. 81%),
but the sex main effect was not statistically signifi!
cant. The Order main effect was also not significant.

The Education x Sex interaction was statistically
significant (F(l,48) = 4.68, ^ < .05), and .ay be seen
in Figure 13, which shows the mean percent correct

recognition by males and females in each education

group. HS males correctly recognized significantly

fewer items than any of the other Sex x Education

groups (all £s < .05), and performance of the other

three groups was not statistically different. While

less education was associated with poorer recognition

performance for males (t(3) = 3.06, £< .01), it was

not a significant factor in females' recognition per-

formance. Also, while in the HS sample, males cor-

rectly recognized significantly fewer items than

females ( t ( 30 ) = 2 . 18 , £ < . 05 ) , in the Ph.D. sample

Sex was not a significant factor in recognition per-

formance.

The percentage of correct responses for inciden-

tal, intentional, and new items was 88%, 74%, and 75%,

respectively. The Item main effect was statistically

significant (F(2.96) = 14.55, £< .001), and simple

effects tests indicated that there were statistically
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Figure 14. Mean Percent Correct Recognition by Males
and Females in Each Education Group
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more correct responses to incidental items than to

intentional (t(63) = 5.21, £ < .001), or new (t(63)

= 5.37, £ < .001) items, but statistically comparable

percentages of correct responses to intentional and

new items.

The Age x Item interaction was statistically

significant (F(2.96) = 4.29, £ < .05), and may be

seen in Figure 15, which shows the mean percent cor-

rect responses for incidental, intentional, and new

items by each Age group. Both age groups produced

more correct responses to incidental items than to

intentional items (ts(3) = 1.70 and 6.42, £s < . 1 and

. .001, for younger and older subjects, respectively.

Although this difference was greater for older than

younger subjects. Additionally, both age groups pro-

duce significantly more correct responses to incidental

items than to new items (ts(3) = 4.16 and 3.54, both £S

^ .001), but statistically comparable percentages of

correct responses to intentional and new items. Fur-

thermore, while older subjects produced significantly

fewer correct responses to intentional items than

younger subjects (t(62) = 3.62, £< .001), age was

not a significant factor in recognition performance

on incidental or new items.

e. Signal Detection Analysis of Recognition

Signal detection analysis can be used to
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Figure 15. Mean Percent Correct Responses for

Incidental, Intentional, and New Items by Each
Age Group
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separate retention and decision components of recog-
nition (Banks, 1970; Lockhart & Murdock, 1970). The
d' statistic represents retention, and C, decision
components of recognition. Each of these statistics
was computed for subject's incidental and intentional
recognition performance. Separate 2 (Age) x 2 (Edu-
cation) X 2 (sex) X 2 (Order) x 2 (Task (Incidental

vs. Intentional)) analyses of variance were performed
on the d' and C measures.

The mean ds for younger and older subjects were

2.24 and 1.68, respectively, and the analysis indica-

ted significantly better retention for younger than

older subjects (F(l,48) = 5.60, £ < .05). The mean

d»s for HS and Ph.D. subjects were 1.67 and 2.24,

respectively, and the analysis indicated significantly

better retention for Ph.D. than HS subjects (F(l,48) =

5.90, £ < .05). The mean d's for males and females

were 1.70 and 2.21, respectively, and the analysis

indicated significantly better retention for females

than males (F(l,48) = 4.55, £< .05). Additionally,

d's were higher for incidental than intentional lists

(2.30 vs. 1.62), and the Task main effect was statis-

.

tically significant (F(l,48) = 20.98, £< .001). No

other main effects or interactions were statistically

significant.
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The mean C value was .80, and the analysis of
these measures yielded no statistically significant
main effects or interactions.

2. Semantic Memory

Subjects were asked to answer 24 questions of
general information knowledge, in a recall task, and
then asked to make true and false responses to 24 true

and 24 false general information statements. There

were six recall questions and six true and six false

recognition statements referring to each of the fol-

lowing four time periods: 1890-1909, 1910-1929, 1930-

1949, and 1950-1969.

^* Percent Known on Recall and Recognition Tests

The mean percentage of items from each time

period correctly recalled and recognized (after cor-

rection) by each Age x Education x Sex group is shown

in Table 9. These recall and recognition scores were

submitted to a 2 (Age) x 2 (Education) x 2 (Sex) x 2

(Order) x 2 (Memory (Recall vs. Recognition)) x 4

(Time Period) analysis of variance.

Older subjects made more correct responses than

younger subjects (50% vs. 40%), and the Age main ef-

fect was statistically significant (F(l,48) = 5.81,

£< .05). Ph.D. educated subjects made more correct

responses than high school educated subjects (52% vs.



-122-

iH

m
Eh

o
•H
u
Q)

u

e

u
fd

<v

E
O
u

e
(U
4-t

H
4h
O

0)

cri

4J

C
(U

u
u
<D

c

s

>1

T3
<U

N
•H
C

O
U CO
Q)

CC X

o
u
o
N

c o

4J

0) U

U

a:

-p

u

o
u

en

O
fH

Q
CO

Q
to

1

in

Ix
rH

•

cr> Q
•

o\ CO
«H
OJ 1

u o
<u

a IxH

•

cr> Q
C\J •

C7> CO
rH
1

o
IX

rH

•

cr> Qo •

cr» CO
fH
1

o
00 Ix
cH

CO

en

o
-p

o
rvj

in U5
• •

O UO

o

00

00

CO

o
CM

00 IT)

IT) CO

00

CO LO

CO 0^
(NJ rH rH

00

o

o
00

00 <y\

CO
• • •

rH 00
ro rH C\J

U> OA
C\J to

00

• •

rH CM

ro IX)

ro cNj

ro
CO

ro

ro

O
ro

ro

CO

rH

O (NJ

fvj ro

CO (U 0)

QJ C CO
H -H

e E 0
0) o >

(JO

in

o
-p

o

^ to CT>

• • •
tH iH O
fNJ r\J CNJ

to
CO

in cn
0\ 00

• •

ro in
ro ro ro

U3 00

ro r>»

C\J CM
in
(NJ

in
ro

ro
ro

00

CO O
• •

o
CNj OO

CM CO
• t •

"Jl* CO rH
<H (M (M

in

rvj

CM "id*

ro (M
• •

ro rH
ro ro

O O CM
* * •

CM in ro
ro ro ro

in a\

ro

• e

• • •

li) iH ro
fM (M CM

ro in
• •

ro cTv

ro ro

a\ in

w

rH
rd

2

I/)

0)

rH
a
E
0)

Cm

ID
ro

-O X
CJ (U

C CO
•H

E <U

O >
U O

CP

-a

c
•H

E
0
u

ro CO

O rH
CNi rvj

rg

O in
ro oj

O

CO
*

<M

o un
• • •

-H rH M
(M (M OJ

ro rH
cr\ in

CM

rvj

rg
(M

(MCM in
• • •

CTt ro rH
H (M rvj

cr> o
• •

CM rvj

CM
in
•

in
rg

o o in
• • •

rH ro rH
ro ro ro

ro CTv

'vf (M
• •

in r\i

ro ro

00
•

ro
ro

iX> ro ^
• • •

CT> in
c\j CM rg

00
in rg ro
* « .*

M 00 O ^
O ro ro ro
>
O

W

iH

2

to CJ Q)

<U C CO
H -H

E <U

O >
ti^ U O



-123-

Table 9 Continued

Q
CO

IX

Q
•

cr> CO
rH
i

o
tn

Ix
rH

c •

0 OA Q
•H •

OA CO
•H l-^

1

o
0 m
r 1U OA IX
/I t rH

•

OA Q
(\J •

OA CO
iH
1

O
rH
OA Ix
rH

•

OA QO •

OA CO
rH
1

o
00
OA Ix
rH

CO

r\i

O

o

o
00

OA

CO

o

m

W
(U

rH
fd

2

OA en

rvj CO

LD

rH

>i3

CX) LO OA
• • •

O CM O
(M rH CM

00

ro OA -sf

• • •

rH n
ro ro ro

^ OJ
ro LD

IT)

00 OA ro
• • •

OA
CM CM CM

O ^ CM
U3 O

• • •

1^ ro
^ ro

O

ro (JA rH
• • •

CO (M LD
CM CM rvj

00 V£l

OA IT) CM
• • •

(3A CJA ro
LO LO

Q) (U

C CO
rH -H

e e q;

o >
&^ u o

LO

0
-P

o

rH CJA Oi OJ
• •

fYA

• •

in
•

00
•

r~i rH rH rH rH rH

u ;
t r*\u ) rH CO

00 CM o CM ro
A • • •Q rH O CM LD

LO U I LO UO

OA ro 00 -si* OA
• • •

CO uo o ro
CM CM CM CM

ro C3A CM 00
ro CM
• • •

LO ro
ro OJ ro cn rH CM

ro LD LO ro LD
• § • • •

CM 00 rH OA
CM (V)

CM ro CM

rH OJ rH CO 0^
LO rH sD CO

• • •

OA fAJ LO
LO LO LO LO

00 CM OJ rH CO
• # * •

ro II CO LD
CM CM CM CM

ro COQ LO LO
• • r—

1

*
LO CO o 00 CA
LO w > LO

LO

rH CM o
• • • • • •

LO
CM CM OJ CM CM CM

<D

•JD O 00 CM
ro OA < U5 LO rH
• • • • • •

00 LO OJ LO
LO LO LO <D LO lO in

a»

rH

w
OJ

rH
fO

6
(U

a (U

C CO
•H

e 0)

o >
u o

>
o
-o

c
•H

e
o
u

w

rH

2

CO

(U

rH
(0

a

TJ X
<D 0)

C CO
•H

E (U

O >
Dm U O



Table 9 Continued

-124-

-p

o

Ch

Q
If)

Ix

Q
CO

LO IX» IX)

rH
i

o
LO
o\ Ix

•

Q
•

CO
iH rH
/rl10 1

1

U O
(U 00

CTv Ix
iH

•

o^ Q
rg •

a\ V)
H
1

o
rH
cr> Ix

•

Qo •

CO
rH
1

o
ON

IxCO
rH

x:

LO
rvj

0
-P

O
eg

00 in

O
0>

CM
en

o
00
•

00

00 ON in
• • •

00 ro n
H f\J

in o>
o

• • •
U-) 00
<^ rH CyJ

CO U3 O
• • •

O c\j oj
'sf r\j m

rH o^
ON

• •

rH '^3'

^ <;j'

>X) ON

ON ON
C\J rH

COin o
rO O rH

in ON
CM fNJCO

rH tX) LO
• e «

00 CM in
CM CM CM

rH C^l

ON

o

w
(U

rH

'^f LO

w

rH
C CO
•H

fO ^ Jh

0) o >
Cui u o

LO

o
4-»

o

O O
• •

ON U5
rH CM

IX)

LO

00

ON

LO

00

ON

00 (%j

^ eg

00
CM

CM

o
in

CM

00
00
•

00
00

^ CM 00
• • •

^ rr,

00 00 00

o
*X)

LO ON
rH CM
• •

in LO

CM 'vT LO
• • •

00 LO
CM CM (M

O CM IX)

in 00 rH
• • •

CM in
IX) '^r in

ino o
• • •

rH Ln 00
(M 00 CM

00
^3'

LO
O CM

• * •

O CM
IX) in in

w

rH

w (DO;
<u c: CO
H -H
ft) XI iH

E e 0)

0 >
Cm U O

LO CM CM

CM
rH 00
CM (M

CM
ro

• •

ON ON
00

00
in

CM00 LO
• • •

^f LO (M
OVJ rH CM

CJN 00
in 00

CM
rH

<
u

>
o

n
<u

c
•H
X)

E
0
U

ON o Q
00 CM 00

CM 00
• • •

00 CM
00 CM 00

o O o
• « •

rH rH rH
LO LO in

o 00
• • •

ON in
CM CM CM

00 rH
ON <XI

• • •

LO rH
00

CM X) *XI

• • •

00 «X)

CM CM CM

CM o rH
o CM

• • •

O o in
ID in LO

-a
w 0)

<U C I

W rH •H
fO X)

(T3

E E 01

O >
U O



-125-

Table 9 Continued

•

Q • •
• m

rH V) rH
fO

-M
0 00
f^

\X
o

• •

rH

c^^

• iH
Q • •
•

rvj rH
rH
1

o CO <^
in

Ix
00 rH

cr> • •
^< om rH

c o
0 Q •
•H •

-P iH iH
•H rH
C 1

o
0

IXu 0^ • •
iH uo

oi 00

• rH
(T> Q • •

• 00
(T\ CO <M iH
rH
1

o IT) O
rH

ix
o

0^ • •

iH iH IX)

ro

• CM LO
C7^ Q • •

O •

CO iH H
iH
1

o o
00

IX
fH 00
• •

- t

00

w
in
(M w tH

0) fd

• 0 rM E
Q (U

•

o

in

IX)

LO

00

00

O
in

>X)

CNJ

00

CNJ

f\J

00

00

ON

•H
-Q U
E (U

O >

CNJ

in
(X)

0
-p

o

• •

00 00
CNJ

<x>

o

00

00
•

o
in

IX)

00

in

w
<u

iH

2

rH

•

CNJ

^X)

w
(U

rH

E
o
111

00

00

a^ in

<T> in f\j

IX) in

00 in 00

CNJ CNJ

'vJ' rH

fO "nJ*

ro
CNJ f>J

ON
o
•

<x>

00 in in
• • •

t> cr> 00

CNJ rH
CNJ iH rH
• • •

00 in cy\

00

00 o
• • ' •

CNJ li)

rH 00 CNJ

in o
iX) 00 '^r

• • •

(X) o
in U3

<D 0)

C CO
•H

u
E OJ

o >
U O

u

O
Q)

C
•H
J3

E
O
u

^ 00 o
• • •

rH lO in

CNJ 'vf

CNJ O IX»

in ^
in

U3 rH
• •

O
CNJ CM

00
00
•

in

o
CO

Cn 00

CNJ

rH

2

in

•

o
CNJ

o

rH
00 CNl

00

CO

<U

rH

E
<D

Dm

in

00

in
CNJ

00
00

in CO
• • •

in -si* o
rH CNJ CN)

CO 00
00 ON

in

00 00 00

(NJ

o
o

X)
'g* in
• • •

CNJ in
<X) in in

rH rH o^
• • •

00 ON 00
rH CNJ CNl

0^ 00
CO uo

o

(U (U

C CO
•H

E <U

O >
U O



-126-

Table 9 Continued

iH

p
0
Eh

Q
to

Ix

a\ Q
<o •

o\
rH
1

o
in
(T\ Ix
iH

•

Q
•

G\
iH - J'l
0) 1

u O
<u CO
q: CTv IxH

•

o> Q
•

Ch to

1

o
a^ IxH

•

Ch Qo •

cr>

iH
1

o
00 IXH

<^ 00

c
•H

O >
u o

IT)

o
4J

O
CNJ

in

CNJ

cn
CM

in
CNJ

in

to

iH

2

CO

o

00 CNJ

cn

CO 00
• •

00 "d*

00 (N

00

00
oo

cr> 00
o

10

<y

rH

E

O
CNJ

00

00 CNJ

CNJ

CNJ

CNJ

rH

CNJ

in

in
CNJ

-=3" in

00

i-i (y\ kd
00 00
• • •

rg (J^ 00
00 iH 00

o in
• • •

iH r-
rO CNI CNJ

00
00 00
• •

in 00 00

V X

C c/l

•H
X) u

O >

in
<D

O
-P

o
U3

o CNJ

• • •
00 00 00
OvJ CNJ CNJ

iH 00
00 00 in
• • •

in
00

in CNJ

• • •

CNJ CM
CNI CNJ CNJ

in 00 CNI

in 00 rH
• • •

00 o
00 CNJ 00

00 rH 00
• • •

o CvJ CNJ

00 00 00

00
o

• • •

00 rH
in

in 00
• • •

o
CNJ 00 CNJ

iH
o
• • •

rH
in

ON
• • •

CNJ CNJ CNJ

00 rH
00 00 CNJ

e • •

in in
in

w
(U

rH

w
(D

iH

E

CU 0)

C to
•H

E (U

O >

<
u

>
o

c
•H
JQ

E
O
U

rH
•

}

CNJ

rH cr> O
r—

1

CNI

•

* M '4-'

00 * #

CTv

00 CO CNJ

CNJ rH CNJ

>sD ^)
CNI ON

rH 00
00 rH C\J

00 UO CNJ

CNJ 00 Q
00 CNJ 00

CNJ CO
o in CNJ

•

00 00 CO
00 00 00

in
«

o 00
00 CNJ CvJ

00 in iX)

00
• #

rH 00
00 00

CO
• • •

CO CO CO
CNJ CNJ

00 rH
rH

• • •

o

-a
CO

Q) c
rH •H

X>
rH E E

QJ 0
2 U



Table 9 Continued

•

Q
iH in
(0

+J

0
9h

\x9

•

CTv Q
•

I/)

(H
1

o
uo

iH

c •

0 Q
•H •

-P CO
•H rH
c 1

o
0
u \x
0) rH

•

CT\ Q
f\J •

cr> to

1

o
rH
0> IX
iH

•

<Tv Q
O •

cr^ CO
rH

o
CO
rH

c u
•H
£1 u
B
0 >
u o

LD (X) <M
• • •

<X) ro
r-t r-t M

CM
LO CO n
• • •

IT) C\J k£)

in ^

f\J "sT a^
• • •

rH ro ro
CM r-i CM

^ 00
Ln -sf

•CM •

LD • ^
00 CO CvJ

U5 CTi

• • •

o a>
CM m CM

cr> a^ On
fNJ GO

• • •

^ Ovj Ln
IX) LD

<H 00 00
• • •

00 rH U3
CM (M f\J

m CM 00o 00 in
• • •

CJ^

^ ro ^

c<^ CM ^
• • •

^
CM CM CM

rH CM
O CM rH
• • •

CO (X) LO
KO <0 U-)

-a X
W Q) <D

in OJ c CO
CM W rH tH

O rH E {= (U

-P nJ 0) O >
S Cii rj OO

CM

in o
• • •

o in
r-i CM rH

in rH
cn X)
• • •

ro
in in in

00 CO ro
• • •

in
CM CM CM

in
rH rH
• • •

ro CO 00
CM ro

00
• • •

rH CO o
CM <M CM

CT) 00
ro iX)

• • •

^ rH in
X)

CO ON en
• • •

rH cr>

CM CM CM

'vi' o
rH rH O
• • •

cr\ cr»

<X) IX) in

(T> CTi

• • •

O CO ro
CM CM CM

rH in ro
in
• • •

CM "nJ- O
IX) in

-a X
w a (LI

in (1) c W
IX) W rH -H

O fO XI iH

O rH E E GJ
4J fO (U o >

2 U OO
i£)

X) ^
• • •

in
r-i r-i ^

in c^
CM cr^

• • •

00 CM
in in

O f\J 00
• • •

ro CM ^
CM CM CM

in
ro U-) a\
• • •

0> CO CO
ro rH CM

O ro ro
• • •

UO
CM CM CM

ro CTi

CO
• • •

CT> H in
>X) IX) X)

O t*^ CM
• • •

a^ 00
CM CM CM

00 O CTi

in o CM
• • •

i£> CM ^
in in in

O in ro
• • «

ro u")

CM CM CM

fji CO ro
< CM in

• • •

Sh in o CM
<LI U5 lO IX)

>
O TD X

W 0) 0)

X3 OJ C CO
QJ W rH -H
C O 13 X3 M
•H rH E E 0)

X) n3 OJ O >
e 2 li. U O
o
u



-128-

37%), and the Education main effect was statistically
Significant (F(l,48) = 12.62, .001). Males .ade
more correct responses than females (49% vs. 40%),
and the Sex „,aln effect was also statistically signi-
ficant (P(l,48) = 4.21, £ < .05). The Order main
effect, and all interactions of between subject var-
iables were nonsignificant.

Recognition of the facts was considerably better
than recall (53% vs. 36%), and the Memory main effect
was highly significant (F(l,48) = 58.82, £< .001).

The mean percentages of correct responses to questions
pertaining to the respective time periods (1890-1909,

1910-1929, 1930-1949, 1950-1969) were 54%, 46%, 52%,

^

and 26%. The Time Period main effect was statistically

significant (F(3,144) = 45.85, £< .001), and simple

effects tests indicated that performances on questions

from the first and third time periods did not differ,

but all other performances did (all £s < .05K stat-

istically significant interactions were obtained between

Time Period and Age (F(3,144) = 11.89, £ <.01), Educa-

tion (F(3,144) = 3.17, £< .05), Sex (F(3,144) = 2.78,

£< .05), Memory (F(3,144) = 8.91, £ < .001), Memory x

Age (F(3,144) = 3.16, £< .05), and Memory x Age x

Education (F(3,144) = 3.01, £< .05), but since no

interesting patterns emerged, they will not be dis-

cussed further.
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^' Number o f Responses in Recall

The mean number of correct, incorrect, and
total recall responses produced for questions from each
time period by each Age x Education x Sex groups is

shown in Table 10. These data were submitted to a 2

(Age) X 2 (Education) x 2 (Sex) x 2 (Order) x 2 (Re-

sponse (Correct vs. Incorrect)) x 4 (Time Period)

analysis of variance.

Older subjects produced more responses than

younger subjects (3.7 vs. 2.5), and the Age main ef-

fect was statistically significant (F(l,48) = 9.50,

£ < .01). Ph.D. educated subjects produced more re-

sponses than high school educated subjects (3.5 vs.

2.7), and the Education main effect was statistically

significant (F(l,48) = 4.06, £ <..05). Males produced

more responses than females (3.3 vs. 2.8), but the Sex

main effect was not statistically significant. The

Order main effect was also not significant, and except

for the Sex x Order interaction (F(l,48) = 6.20, £<
.05), no interactions of between subject variables

were statistically significant.

Considerably more correct than incorrect responses

were produced (2.2 vs. 0.9), and the Response main ef-

fect was highly significant (F(l,48) = 59.96, £ <

.001). The Response x Education interaction was also

statistically significant (F(l,48) = 12.33, £ C .001),
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Table 10
Mean Nu.ber of Correct and Incorrect Recall ResponsesFor Each Time Period by Each Age x Education x Sex Group

HS

20 to 25

Males

Females

Combined
Over Sex

Correct

1890-1909

Incorrect Total

X S.D. X S.D. X S.D.

»

2.63 2.00 .75 .89 3.38 2.62
1.25 1.58 . 75 .71 2.00 1.93
1.94 1.88 .75 .78 2.69 2.33

60 to 65

Males

Females

Combined
Over Sex

2.00 1. 60 1.00 .76 3.00 1. 77
2.38 1. 30 1.13 .64 3.50 1.51
2.19 1. 42 1.06 .68 3.25 1.61

Combined over Age

Males 2.31 1.78

Females 1.81 1.52

Combined 2.06 1.65
Over Sex

.88 -.81

.94 .68

.91 .73

3.19 2.17

2.75 1.84

2.97 1.99

Ph.D.

20 to 25

Males

Females

Combined
Over Sex

3.63 1.69 .75

2.88 1.36 .25

3.25 1.53 .50

.46 4.38 1.92

.46 3.13 1.55

.52 3.75 1.81
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Table 10 Continued

1890-1909

Ph.D.

Correct

X S.D.

Incorrect

X S.D.

Total

X S.D,

60 to 65

Males

Females

Combined
Over Sex

3.63

3 . X O

1.30

i. . /I

1.00

. 75

. 88

1.07

. 71

.89

4.63

3.88

4.25

.92

1.96

1.53

Combined over Age

Males

Females

Combined
Over Sex

3.63

3.00

3-31

1.46

1. 71

1 AHX • OU

.88

.50

• 69

.81

.63

. 74

4.50

3. 50

4.00

1.46

1. 7b

1.67

Combined over Ed

20 to 25

Males

Females

Combined
Over Sex

3.13

2.06

2.59

1.86

1.65

1.81

. 75

.63

.68

c o
. b J

. 66

3.88

2.56

2.28

1. 79

60 to 65

Males

r eiTiclies

Combined
Over Sex

2.81

2. 75

2. 78

1.64

1. 73

1.66

1.00

.94

.97

.89

.68

.78

3.81

3.69

3. 75

1.60

1. 70

1.63

Combined over Age

Males 2.97 1. 73 .88 . 79 3.84 1.94
Females 2.41 1. 70 . 72 .68 3.13 1.81
Combined
Over Sex

2.27 1. 78 .80 .74 3.48 1.89
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Table; 10 Continued

1910-1929

Incorrect

HS X S.D. X S.D. YA.

20 to 25

Males

Females

Combined
Over Sex

1.88

.88

1.38

1.89

1.13

1.59

.63

.50

.56

1.41

. 76

1.09

2.50

1.38

1.94

2.51

1- SI

2.08

60 to 65

Males

Females

Combined
Over Sex

2.38

3.00

2.69

1.92

2.14

1.99

1.13

. 75

.94

1.64

.46

1.18

3.50

3.75

3.13

1.93

2. 19

2.00

Combined over Age

Males

Females

Combined
Over Sex

2.13

1.94

2.03

1.86

1.98

1.89

.88

.63

. 75

1.50

.62

1.14

3.00

2.56

2. 78

2.22

2.19

2.18

Ph.D.

20 to 25

Males 2.00 1. 77 .50 .93 2.50 1.51
Ppma T T on o o

. oo . 84 2. 38 1.60
Combined
Over Sex

1. 75 1.48 .69 .87 2.44 1.50

60 to 65

Males 3. 75 1.39 1.00 .54 4. 75 1.04
Females 2. 75 1.58 1.00 .93 3. 75 1.98
Combined
Over Sex

3.25 1.53 1.00 . 73 4.25 1.61
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Table 10 Continued

1910 -1929

Ph.D.

Correct

X s.D.

Incorrect

X S.D,

Total

X S.D.

Combined over Age

Males

Females

Combined
Over Sex

2.88

2.13

1. 78

1.50

1 '7

.75

.94

.84

.78

.85

.81

3.63

3.06

2.34

1.71

1.88

1. 79

Combined over Ed

20 to 25

Males

Females

Combined
Over Sex

1.94

1. 19

1.56

1. 77

1-17

1.52

.56

.by

.63

1.15

. 79

.98

2.50

1.88

2.19

2.00

1.59

1.80

60 to 65

Males

Females

Combined
Over Sex

J . UD

2.88

2.97

1. /7

1.82

1. 77

1. 06

.88

.97

1.18

.72

.97

4.13

3. 75

3.94

1.63

2.02

1.81

Combined over Age

Males

Females

Combined
Over Sex

2.50

2.03

1.89

1.83

1. 73

2.69

.81

. 78

.80

1.18

.75

.98

3.31

2.81

3.06

1 .98

2.02

2.00
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Table 10 Continued

1930-1949

Correct Incorrect

HS X S.D. X S.D. YA • D.

20 to 25

Males 1.25 1.39 .50 1.41 1 .75 2..19
Females 1.25 .99 .13 .35 1 .25 1 ,. 04
Combined
Over Sex

1.19 1.17 .31 1.01 1 .50 1.,67

60 to 65

Males 1.75 .89 .75 . 71 2 . 50 1 , 41
Females 2.00 1.69 .63 . 74 2 .63 2. 13
Combined
Over Sex

1.88 1.31 .69 . 70 2 .56 1, 75

Combined over Age

Males 1.50 1.16 .63 1.09 p 1 •
D 0OeL

Females 1.56 1-41a. • '-1 X • JO . bi: 1 .94 1. '11

Combined 1.53 1.27 . OO i. . 03 1

.

11Over Sex

Ph.D.

20 to 25

Males 2.50 2.45 .13 .35 2 .63 2. 39

^ . oo 1 . ob • 13 .35 "3

-> <.00 1. 41
Combined 2.69 1.92 .13 .34 2,,81 1. 91
Over Sex

60 to 65

Males 3.63 2.07 1.13 .84 4, 75 1. 49

Females 3.25 2.05 .38 . 74 3. 63 2. 00

Combined 3.44 2.00 . 75 .86 4. 19 1. 80
Over Sex
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Table 10 Continued

Ph.D.

Correct

X S.D.

1930-1949

Incorrect

X S.D.

Combined over Age

Males 3.06

Females 3.06

3.06Combined
Over Sex

2.27

1.69

1.97

.63 .81

.25 .58

.44 .72

Combined over Ed

20 to 25

Total

X S.D.

3.69 2.21

3.31 1.70

3.50 1.95

Males 1.88 2 .03 .31 1.01 2 .19 2 .26
Females 2.00 1 .46 .13 .34 2 .13 1 .50
Combined
Over Sex

1.94 1 . 74 .22 .75 2..16 1..89

60 to 65

Males 2.69 1,,82 .94 . 77 3..63 1,,82
Females 2.63 1.,93 .50 .73 3,.13 2..06
Combined
Over Sex

2.66 1. 84 . 72 . 77 3. 38 1,.93

Combined over Age

Males 2.28 1. 94 .63 .94 2. 91 2. 15
Females 2.31 1. 71 .31 .59 2. 63 1. 85
Combined 2,30 1. 81 .47 .80 2. 77 2. 00Over Sex
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Table 10 Continued

HS

20 to 25

Males

Females

Combined
Over Sex

60 to 65

Males

Females

Combined
Over Sex

Correct

2.00

1.25

1.63

1.41

1.67

1.54

1950-1969

Incorrect

1.63

3.00

2.31

1.06

1.69

1.54

Total

X S.D. X S.D. X S.D.

. 75 . 71 1.63 2.00 2.38 2.56

.25 .46 1.00 1.41 1.25 1.83

.50 .63 1.31 1. 70 1.81 2.23

3.63

4.25

3.94

1.60

1.98

1. 77

Combined over Age

Males 1,38

Females , 75

1.06Combined
Over Sex

Ph.D.

20 to 25

1.26

1.29

1.29

1.63

2.00

1.81

1.54

1.83

1.67

3.00

2. 75

2.88

2.16

2.41

2.25

Males

Females

Combined
Over Sex

2.13

1.13

1.63

1. 73

.84

1.41

.88

1.25

1.06

.84

1.17

1.00

3.00

2.38

2.69

2.07

1.41

1. 74

60 to 65

Males 2.63 1.19 1.13 .35 3. 75 1.28
Females 1.38 1.06 1.50 1.31 2.88 2.17
Combined 2.00 1.27 1.31 .95 3.13 1. 78Over Sex
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Table 10 Continued

Ph.D.

Correct

X S.D.

Combined over Age

Males 2.38 1.46
Females 1.25 .93

1.81 1.33Combined
Over Sex

1950-1969

Incorrect

X s.D.

1.00 .63

1.38 1.20

1.19 .97

Combined over Ed

20 to 25

Total

X s.D.

3.38 1.71

2.63 1.78

3.00 1.76

Males

Females

Combined
Over Sex

1.44

.69

1.06

1.46

.79

1.22

1.25

1.13

1.19

1.53

1.26

1.38

2. .9

1.81

2.50

2.27

1.68

2.02

60 to 65

Males

Females

Combined
Over Sex

2.31

1.31

1.81

1.30

1.35

1.40

1.38

2.25

1.81

.81

1.65

1.36

2.69

3.56

3.63

1.40

2.13

1. 77

Combined over Age

Males

Females

Combined
Over Sex

1.88

1.00

1.44

1.43

1.14

1.36 •

1.31

1.69

1.50

1.20

1.55

1.39

3.19

2.69

2.94

1.93

2.09

2.00
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Table 10 Continued

HS

20 to 25

Males

Females

Combined
Over Sex

60 to 65

Males

Females

Combined
Over Sex

Correct

X S.D.

6.50 4.93

3.50 3. 74

5.00 4.50

Total

Incorrect

X S.D.

3.50 5.26

2.38 2.50

2.94 4.02

8.13 5.19

8.63 5.18

8.38 5.02

4.50 3.38

5.50 2.45

5.00 2.90

Total

X S.D.

10.00 8.96

5.88 5.79

7.94 7.59

12.63 6.05

14.13 6.66

13.38 6.20

Combined over Age

Males 7.31 4.96

Females 6.06 5.12

Combined 6.69 4.99
Over Sex

4.00 4.31 11.31 7.51

3.94 2.59 10.00 7.39

3.97 3.61 10.66 7.36

Ph.D.

20 to 25

Males 10.25 6.84 2.25 1.67 12.50 7.21
Females 8.38 3.74 2.50 2.27 10.88 5.14
Combined 9.31 5.41 2.38 1.93 11.69 6.11
Over Sex

60 to 65

Males 13.63 4.57 4.25 1.91 17.88 3.44
Females 10.50 6.23 3.63 2.62 14.13 7.59

Combined 12.06 5.52 3.94 2.24 16.00 6.01
Over Sex
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Total

Correct Incorrect Total

^ S'D ' X S.D. X S.D.

Combined over Age

Males 11.94 5.88 3.25 2.02 15.19 6.12
Females 9.44 5.09 3.06 2.44 12.50 6.48

Over^Sex ^^'^^ ^'^^ ^'^^ ^'^^ ^^•^'^ ^'^^

Combined over Ed

20 to 25

Males 8.38

Females 5.94

Combined 7.16
Over Sex

6.08 2.88 3.83

4.40 2.44 2.31

5.37 2.66 3.12

60 to 65

Males

Females

Combined
Over Sex

10.88 5.51

9.56 5.62

10.22 5.52

4.38 2.66

4.56 2.63

4.47 2.60

11.25 7.96

8.38 5.89

9.81 7.04

15.25 5.47

14.13 6.90

14.09 6.15

Combined over Age

Males 9.63 5.85

Females 7.50 5.30

Combined 8.69 5.61
Over Sex

3.63 3.33 13.25 7.02

3.50 2.66 11.25 6.95

3.56 2.99 12.25 7.00



-140-

and may be seen in Figure 16, which shows the mean
number of correct and incorrect recall responses to
general information questions by each Education group.
While Ph.D. subjects produced significantly more cor-
rect responses than HS subjects (t(62) = 3.03, £<
.01), the number of incorrect responses did not vary
significantly as a function of Education.

The mean number of responses to questions per-

taining to the four time periods were 3.5, 3.1, 2.8,

and 2.9, respectively. The Time Period main effect

was statistically significant (F(3,144) = 6.01, £ <

.001), and simple effects tests indicated that the

number of responses produced to questions referring

to 1890-1909 was significantly greater than to ques-

tions about any other time period (all £ < .01), but

the number of responses to questions about all other

time periods was not significantly different. Time

Period interacted significantly with Age (F(3,144) =

5.40, £< .001), Education (F(3,144) = 4.16, £< .001),

Age X Education (F(3,144) = 2.73, £ < .05), Response

(F(3,144) = 22.96, £< .001), and Response x Sex

(F(3,144) = 2.91, £< .05), however, since these were

largely uninterpretable
, they will not be discussed

further.

c. Percent Correct in Recognition

The mean percentage of true and false items
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Figure 16. Mean Number of Correct and Incorrect
Responses to General Information Questions by Each
Education Group

sasuodsay
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from each time period correctly recognized by each
Age X Education x Sex group is shown in Table 11.

These data were submitted to a 2 (Age) x 2 (Education)
X 2 (sex) X 2 (Order) x 2 (Item (True vs. False)) x

4 (Time Period) analysis of variance.

Older subjects recognized more items correctly

than younger subjects (78% vs. .73%), and the Age main
effect was statistically significant (F(l,48) = 9.34,

£ <L.05). Ph.D. educated subjects recognized more

items correctly than HS educated subjects (79% vs.

72%), and the Education main effect was statistically

significant (F(l,48) = 9.34, £ <:.01). Males recog-

nized more items correctly than females (78% vs. 73%),

and the Sex main effect was statistically significant

(F(l,48) = 5.30, £ < .05). The Order main effect, and

all interactions of between subject variables were

nonsignificant.

More correct responses were produced to false

items than true items (78% vs. 73%), and the Item main

effect was statistically significant (F(l,48) = 4.39,

£ < .05). The mean percentages of correct responses

to items from each time period was 81%, 76%, 83%, and

61%, respectively. The Time Period main effect was

statistically significant (F(3,144) = 40.23, £<..001),

and simple effects tests indicated that recognition

was different for items from each time period except
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Table 11

Mean Percentage of True and False items From
Each Time Period Correctly Recognized by

Each Age x Education x Sex Group

HS

True

X S.D.

1890-1909

False

X S.D.

Mean

X S.D.

20 to 25

Males 80.81 22.5 72 00 -L y • 76, 41 19. 2
Females 79 - 1 S i- 1 % ^ /{J , 3 7 20. 8 74. 76 11. 4
Combined
Over Sex

79.98 19.4 71. 19 19. 4 1 -J 9 Z)Z) Id. i

60 to 65

Males 85. .0 16.5 72. 67 15. 7 79.19 12. 1
Females 73.06 17.8 82. 55 13. 4 77.81 13. 1

Combined
Over Sex

79.38 17.8 77. 61 15. 0 78.50 12. 2

Combined over Age

Males 83,26 19.2 72. 34 17. 0 77.80 15. 6

Females 76.11 17.2 76. 46 18. 1 76.08 12. 0

Combined 79.08 18.3 74. 40
, 17. 4 77.04 13. 7

Over Sex

Ph.D.

20 to 25

Males

Females

Combined
Over Sex

88.32 12.6

88.31 9.7

85.82 11.2

95.82 7.7

94.64 10.6

95.23 9.0

89.58 8.6

91.48 8.8

90.53 8.5
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Table 11 Continued

Ph.D.

True

X S.D,

1890-1909

False

X S.D,

Mean

X S.D.

60 to 65

Males

Females

Combined
Over Sex

85.39 13.9

79.80 20.8

82.59 17.3

81.24 10.7

72.37 21.9

76.81 17.3

83.31 8.9

76.09 18.2

79.70 14.4

Combined over Age

Males 84.36 12.8 88.53 11.7 86.44 9.1
Females 84.06 16.3 83.51 20.2 83.78 16.0
Combined 84.21 14.4 86.02 16.5 85.11 12.8
Over Sex

Combined over Ed

20 to 25

Males 82.07 17.7 83.92 18.8 82.99 15.9

Females 83.73 14.3 82.51 20.3 83.12 13.1

Combined 82.90 15.8 83.21 19.2 83.06 14.3
Over Sex

60 to 65

Males 85.54 14.7

Females 76.43 19.0

Combined 80.99 17.3
Over Sex

76.96 13.7 81.25 10.5

77.46 18.3 76.95 15.4

77.21 15.9 79.10 13.1

Combined over Age

Males 83.81 16.1 80.44 16.5 82.12 13.3

Females 80.08 17.0 79.98 19.2 80.03 14.4

Combined 81.94 16. b 80.21 17.8 81.09 13.8
Over Sex
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Table 11 Continued

1910-1929

False Mean
HS X S.D. X S.D. X S.D.

20 to 25

Males 65.18 22.8 77.09 17. 7 71.13 19. 2
Females 50.02 17.8 83.62 12.6 66.83 -L • D
Combined
Over Sex

57.60 21.2 80.36 15.2 68.98 15, 8

t~ r\ J- r r-60 to 65

Males 71. 74 20.5 83.32 12.6 77.53 11. 7
Females 79.32 19.5 83.91 21.9 81.62 1 1L J. .

Q

Combined
Over Sex

75.53 19. 7 83.62 17.2 79.5 7 11X J. • U

Combined over Age

Males 68.46 21.2 80.21 15.2 74.33 15. 7

Females 64.68 23.5 83. 77 17.2 74.22 14. 0
Combined 66.51 22.1 81.99 16.1 74.38 14. 6

Ph.D.

20 to 25

Males 68. 74 20.8 70.84 24.8 69.79 -L D .
nu

Females 58.31 19.9 77.66 14.9 67.99 9. 9

Combined 63.52 20.4 74.25 20.1 68.99 12. 9
Over Sex

60 to 65

Males 87.49 11.7 95.84 11.8 91.66 8. 9

Females 89.84 12.2 85.29 16.6 87.56 9. 8

Combined 88.16 11.6 90.56 14.9 89.61 9. 3
Over Sex
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Table 11 Continued

Ph,.D.

True

X S.D,

Combined over Age

Males

Females

Combined
Over Sex

78.11 18.9

74.08 22.8

76.09 20.7

1910-1929

False

X S.D,

83.34 22.8

81.48 15.7

82.41 19.3

Combined over Ed

20 to 25

Males 66.96

Females 54.17

Combined 60.56
Over Sex

21.1 73.96 21.0

18.7 80.64 13.7

20.7 77.30 17.8

Mean

X S.D.

80.73 16.9

77.78 13.9

79.25 15.3

70.46 17.1

67.41 10.9

68.93 14.2

60 to 65

Males 79.61 18.1

Females 84.58 16.6

Combined 82.10 17,3
Over Sex

89.58 13.4 84,60 12.4

84.60 18.8 84.59 11.0

87.09 16.3 84.59 11.5

Combined over Age

Males 73.28 20.4

Females 69,38 23.3

Combined 71.33 21.8
Over Sex

81.77 19.1 77.53 16.3

82.62 16.3 76.00 13.9

82.20 17.6 76.76 15.0
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Table 11 Continued

HS

20 to 25

Males

Females

Combined
Over Sex

60 to 65

Males

Females

Combined
Over Sex

True

83.30

64.57

73.94

S.D.

21.8

27.3

25.7

71.62

75.83

73. 72

14.3

21.9

18.0

Combined over Age

Males 77.46 18.8

Females 70.20 24.6

Combined 73.83 21.9
Over Sex

1930-1949

False

X S.D.

80.41

74.60

77.51

82.91

84.31

83.56

15.0

28.0

21.9

17.9

17.3

17.0

81.66 16.0

79.41 23.0

80.53 19.5

Mean

X S.D.

81.86 17.1

69.69 22.3

75.72 20.2

77.27 11.1

80.02 15.8

78.64 13.3

79.56 14.2

74.80 19.4

77.48 16.9

Ph.D.

95.82 7.7 92.67 6.9

87.09 14.9 89.65 9.5

91.46 12.3 91.16 8.2

60 to 65

Males 83.67 13.3 91.84 8.9 87.76 8.3
Females 80.27 22.4 82.50 25.9 81.39 13.9
Combined 81.98 17.9 87.17 19.3 84.51 11.5
Over Sex

20 to 25

Males 89.51 15.2

Females 92.21 11.2

Combined 90.86 13.0
Over Sex



-148-

Table 11 Continued

1930-1949

True False Mean

Ph.D. X S.D. X S.D.

Combined over Age

Males 86.59 14.2 93.84 8. 3 90.21 7 R

Females 86.24 18.2 84. 79 20.6 85.52 12.3
Combined
Over Sex

8G.42 16.0 89. 31 1 ft 1 P "7 Q TO / . c3 / lU . 4

Combined over Ed

20 to 25

Males 86.41 18.4 88.12 14.0 87.26 13.8
Females 78.39 24. 7 80. 84 22.6 1 Q c:

J. y . D

Combined
v-' V d. o CrX

82.40 21.8 84.48 18.9 83.49 17.1

60 to 65

Males 77.65 14.7 87.38 14.4 82.51 10.9
Females 78.05 21.5 83.36 21.3 80. 70 14.4
Combined
Over Sex

77.85 18.1 85.37 18.0 81.61 12.6

Combined over Age

Males 82.03 17.0 87. 75 14.0 84.89 12.5

Females 78.22 22.8 82.10 21.7 20.16 16.9

Combined
Over Sex

80.13 20.0 84.92 18.3 82.52 14.9
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Table 11 Continued

True

1950-1969

False Mean
HS,

20 to 25

Males

Females

Combined
Over Sex

60 to 65

Males

Females

Combined
Over Sex

64.56

55.06

59.81

S.D.

20.7

21.3

20.9

X

62.50

41.71

52.11

S.D.

17.3

14.9

18.9

X

63.53

48.39

55.96

58.32

53.26

55. 79

28.2

21.7

24.4

66.68

69.58

68.13

21.8

30.4

25.6

62.50

61.42

61.96

Combined over Age

S.D,

14. 7

9.5

14.3

23.6

14.4

18.9

Males 61 .44 24.1 64..59 19.1 63.02 19.0
Females 54 .16 20.8 55,,64 27.2 54.90 13.6
Combined
Over Sex

57 .80 22.5 60,.12 23.6 58.96 16.8

Ph.D.

20 to 25

Males 60,.42 17. 7 75. 29 20.1 67.86 15.9
Females 48. 81 27.0 43. 75 16.2 46.28 16.9
Combined
Over Sex

54. 62 22.9 59. 52 24.0 57.07 19.4

60 to 65

Males 71. 27 13, 7 79. 64 16.9 75.46 9.4
Females 59. 25 17.5 66. 25 30.6 62.75 19.5
Combined 65

.

26 16.4 72. 94 24.9 69.10 16.2
Over Sex
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Table 11 Continued

Ph.D.

True

X S.D.

Combined over Age

Males 65.85

Females 54.03

59.94Combined
Over Sex

16.3

22.7

20.3

1950-1969

False

X S.D.

77,46 18.1

55.00 26.4

66.23 25.0

Combined over Ed

20 to 25

Males 62.49

Females 51,94

Combined 5 7.22
Over Sex

Mean

X S.D.

71.66 13.2

54.52 19.6

63.09 18.6

18.7 68.89 19.3

23,7 42.73 15.0

21.7 55.81 21.6

65.69 15.0

47.33 13.3

56.51 16.7

60 to 65

Males 54.80 22.5

Females 56.26 19.3

Combined 60.53 21.0
Over Sex

73.16 20.0 68.98 18.6

67.91 29.5 62.08 16.6

70.53 24.9 65.53 17.7

Combined over Age

Males 63.65 20.4

Females 54.10 21.4

Combined 58.87 21.3
Over Sex

71.03 19.4 67.34 16.7

55.32 26.4 54.71 16.6

63.17 24.3 61.02 17.7
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Table 11 Continued

Total

HS

True

X S.D.

False

X S.D.

Mean

X S.D.

20 -ho PR

Males

Females

Combined
Over Sex

73.46

62.20

67.85

14.5

11.3

13.9

73.00

67.-56

70.29

9« 9

12.8

11.4

64.69

69.05

11.6

7.4

10.3

fif) -f-o

Males

Females

Combined
Over Sex

71.85

70.37

71.11

13.3

13.2

12.8

76.40

80.06

78. 73

11.4

17.2

14.2

74 1 ?' 'i . J. ^

75.22

74.57

9.5

9.3

^oiiiDinea over Age

Males

Females

Combined
Over Sex

72.65

66.29

69.47

13.5

12.6

13.2

74.70

73.52

74.26

10.5

16.0

13.3

73.68

70. 05

71.87

10.3

Q ft

10.0

Ph.D.

fcv/ to

Males

Females

Combined
Over Sex

75.50

71.91

73. 71

10.8

9.8

10.0

84.44

75. 78

80.11

9.9

7.3

9.5

79.9 7

73.85

76.91

8.0

3.0

5.7

60 to 65

Males 81.96 7.3 87.14 6.6 84.55 4.2
Females 77.29 13.2 76.80 21. 7 76.95 13.5
Combined
Over Sex

79.62 10.5 81.87 16.4 80. 75 10.4
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Table 11 Continued

True

Ph.D. X

Combined over Age

Males

Females

Combined
Over Sex

S.D.

Total

False

X S.D.

Mean

X S.D.

78. 73 9.5 85. 79 8.3 82.26 6. 6
74.60 11.6 76.19 15.6 75.40 9. 6
76.66 10.6 80.99 13.2 78.83 8. 8

Combined over Ed

20 to 25

Males 74.48 12.4 78.72 11.3 76.60 10.3
Females 67.06 11.4 71.68 10.9 69.37 7.2
Combined 70.77 12.3 75.20 11.5 72.99 9 4Over Sex

60 to 65

Males 76.90 11.6 81.77 10.6 79.33 9.0
Females 73.83 13.2 78.33 19.0 76.08 11.3
Combined 75.37 12.3 80.05 15.2 77.10 10.2
Over Sex

Combined over Age

Males 75.69 11.9

Females 70.44 12.6

Combined 73.07 12.4
Over Sex

80.25' 10.8 77.97 9.6

25.01 15.6 72.73 9.9

77.63 ]3.6 75.35 10.0
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the first and third (all £s < .08). Time Period in-
teracted significantly with Age (F(3,144) = 8.85, p<
.001), sex (P(3,144) = 2.71, £ < .05,, Age x Educa-
tion (P(3,144) = 3.50, £ < .05), item (F(3,144) = 4.01,

£ < .01), Item X Age (P(3,144) = 3.96, £ < .01), and
Item X Age x Sex (F(3,144) = 4.44, £ < ,01), however,
since these were largely uninterpretable, tney will not
be discussed further,

Signal Detection Analv.c^ is of Reconn.-^.o.

Separate 2 (Age) x 2 (Education) x 2 (Sex) x

2 (Order) x 4 (Time Period) analyses of variance were

performed on d' and C statistics. The mean d's for

younger and older subjects were 1.74 and 1.97, re-

spectively, but the analysis indicated no significant

age difference in retention of general information

knowledge. The mean d's for HS and Ph.D. subjects

were 1.65 and 2.07, respectively, and the analysis

indicated a marginally significant superiority in re-

tention of Ph.D. subjects (F(l,48) = 3.85, d< .01).

The mean d's for males and females were 1.60 and 2.12,

respectively, and the analysis indicated significantly

better retention for females than males (F(l,48) =

5.95, £^ .05).

The mean C values for younger and older subjects

were .86 and 1.03, respectively, but the Age main ef-

fect was nonsignificant. The mean C values for HS and



-154-

Ph.D. subjects were .76 and 1.13, respectively, and
the analysis indicated that HS subjects were signifi-
cantly less conservative than Ph.D. subjects (F(l,48)

= 6.50, £ < .05). The mean C values for males and

females were .75 and 1.14, respectively, and the

analysis indicated that males were significantly less

conservative than females (F(l,48) = 7.90, £< .01).

3 • Summary •

To summarize the results for memory performance,

2 (Age) x 2 (Education) x 2 (Sex) analyses of variance
on the mean number of episodic and semantic items cor-

rectly recalled and recognized, as well as average

episodic and semantic memory performance are summarized

in Table 12.

a. Episodic Memory Performance

Younger subjects remembered more than older

subjects and Age accounted for 13% of the variance in

recall performance and 11% in recognition performance.

Ph.D. subjects remembered more than HS subjects, and

Education accounted for 3% of the variance in recall

performance and 5% in recognition performance. Females

remembered more than males and Sex accounted for 3% of

the variance recall performance and 2% in recognition

performance. These variables accounted for 20% of the

variance in episodic recall performance, and 18% in
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Table 12

Summary ANOVAs for Episodic and Semantic
Memory Performance

Episodic

X = Recall
df = 1,55 7 RA F P

2
Eta

Age 1 ft 7

-1.67 11.31 <.01 .13

Education -.84
.84 2.88 < .1 .03

Sex -.86
.86 2.99 <.09 .03

Age X Ed 2.37 NS

Age X Sex 4.05 ^.05

Ed X Sex 7.48 '^.Ol

Age X Ed X Sex 1.01 NS

Multiple R .20

df =

Semantic

X = Recall

8.70 Eta

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

2Multiple R

-1.52
1.52

•2.02
2.02

.95
-.95

5.58 <.05

9.86 K,01

2.21

4_ 1

< 1

< 1

<.l

NS

NS

NS

NS

NS

.07

.13

.03

.24
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Table 12 Continued

Episodic

df = 1,56 19.39

X = Recognition

F p Eta^

Age 1.05
-1.05 9.19 <.01 .11

Education -.68
.68 3.89 < .06 .05

Sex -.43
.43 1.56 NS ,02

Age X Ed
< 1 NS

Age X Sex 2.57 NS

Ed x Sex 5. 71 < .05

Age X Ed X Sex 3.46 <.07

Multiple
.18

df =

Semantic

X = Recognition

17.49 F p Eta

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

Multiple R^

-.57
.57

•.86
.86

.68
'.68

2.60 NS

5.82 <.05

3.66 <.06

<1

< 1

< 1

< 1

NS

NS

NS

NS

.04

.08

.05

.17
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Table 12 Continued

Episodic

df = 1,56 13.61

X =

P

Total

P Eta^

Age 1.36
-1.36 14.04 ^.001 .15

Education -.76
4.42 <.05 .05

iLj^^
•

-.65
.65 3.16 <.08 .03

Age X Ed <1 NS

Age X Sex 4.58 <.05

Ed X Sex 9.06 <.01

Age X Ed X Sex 2.48 NS
2Multiple R .23

df =

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed x Sex

Multiple

Semantic

X = Total

13.10

-1.04
1.04

-1.44
1.44

.82
-.82

11.52 <.01

< 1

< 1

\: 1

1.15

NS

NS

NS

NS

Eta

6.09 <.05 .08

.14

3.72 <.06 .05

.27
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episodic recognition performance. Furthermore, summed
over recall and recognition, 23% of the variance could
be accounted for: 15% by Age, 5% by Education, and 3%
by Sex.

b. Semantic Memory Performanrp

Older subjects knew more general information
facts than younger subjects, and Age accounted for 7%

of the variance in recall performance and 3% in recog-
nition performance. Ph.D. subjects knew more general

information facts than HS subjects, and Education ac-

counted for 13% Of the variance in recall performance

and 8% in recognition performance. Males responded

correctly to more items than females, and Sex accounted

for 3% of the variance in recall performance and 5% in

recognition performance. These variables accounted

for 24% of the variance in semantic recall performance

and 17% in semantic recognition performance. Further-

more, summed over recall and recognition 2 7% of the

variance could be accounted for: 8% by Age, 14% by

Education, and 5% by Sex.

C. Memory Information

Metamemory Questionnaire

The mean percentage of subjects in each Age,

Education, and Sex group giving each response on the

questionnaire is shown in Appendix B. Chi square

values are also reported for the 17 questions on which
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subjects in the two Age groups responded differently,
the 13 questions on which subjects in the two Educa-
tion groups responded differently, and the 9 questions
on Which subjects in the two Sex groups responded
differently. There were virtually no differences in
questionnaire responses of subjects in the two Order
groups.

2. Memory Demands

Subjects were asked to assess the memory demand
generally on them, on an 11 point scale (0 = minimal
thru 10 = excessive). These responses were submitted

to a 2 (Age) x 2 (Education) x 2 (Sex) analysis of var-

iance, the results of which are summarized in Table 13.

Overall the mean response was 7.09. Younger subjects

reported greater memory demand than older subjects

(7.43 vs. 6.75), but the Age main effect was nonsignif-

icant. HS subjects reported less memory demand than

Ph.D. subjects (6.34 vs. 7.84), and the Education main

effect was statistically significant (F(l,56) = 9.86,

£ < .01). Males reported less memory demand than

females (6.62 vs. 7.56), and the Sex main effect was

marginally significant (F(l,56) = 3.85, £ < .06).

These variables accounted for 21% of the variance in

emory demand: Age 3%, Education 14%, and Sex 5%.

3. Memory Problems

A composite score of memory problems was computed

m
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Table 13

summary ANOVAS for Memory Information Measures

X = Memory Demands

df = 1,56

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

Multiple R

7.09

.34
-.34

-.75
.75

-.47
.47

P

2.07

9.86

3.85

< 1

1.39

< 1

^ 1

P

NS

< .01

<.06

NS

NS

NS

NS

Eta'

.03

.14

.05

.21

df = 1,56

X

17. 73

= Memory

P

Problems

P Eta^

Age -1.80
1.80 7.77 ^ .01 .11

Education .80
-.80 1.53 NS .02

Sex .95
-.95 2.19 NS .03

Age X Ed < 1 NS

Age X Sex
< 1 NS

Ed X Sex 3.67 .06

Age X Ed X Sex < 1 NS

Multiple .16



-161-

Table 13 Continued

Ed X Sex

X - Expectation of Memory Decay
= 3.94 F p Eta^

Age --59
.59 ^-26 <.01 ,10

Education "•^^ c oi .

.53 ^'^1 <«05 .08

Sex -19 "

,

-.19 ^1 NS .01

Age X Ed 1.29

Age X Sex ^2

NS

NS

<1 NS

NS
Age X Ed X Sex < i

Multiple
• 1 y

df = 1,56

X :

25.75

= Memory

F

Knowledge

P Eta^

Age -.97
.97 3.14 < .08 .05

Education .75
-.75 1.88 NS .03

Sex -.03
.03 < 1 NS .< .01

Age X Ed < 1 NS

Age X Sex 2.94 NS

Ed X Sex
< 1 NS

Age X Ed X Sex < 1 NS

Multiple R .08
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Table 13 Continued

X = Memory Strategies

df = 1,56

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

p
Multiple R

29.14

-.64
.64

1.33
-1.33

-.36
.36

< 1

2.08

< 1

1.89

1.37

2.82

< 1

NS

NS

NS

NS

NS

< .1

NS

Eta'

.01

.03

<.01

.04
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by summing responses on questions 5 thru 14 on the
metamemory questionnaire (see Appendix B). These com-
posite scores could range from 0 to 40, with higher
score indicative of more memory problems. These

scores were submitted to a 2 (Age) x 2 (Education) x

2 (sex) analysis of variance, the results of which are

summarized in Table 13. Overall the mean score was

17.73. Younger subjects reported fewer memory prob-

lems than older subjects (15.93 vs. 19.53), and the

Age main effect was statistically significant (F(l,56)

= 7.77, £ < .01). HS subjects reported more memory

problems than Ph.D. subjects (18.53 vs. 16.93), but the

Education main effect was nonsignificant. Males re-

ported more memory problems than females (18.68 vs.

16.78), but the Sex main effect was also nonsignifi-

cant. These variables accounted for 15% of the vari-

ance in memory problems: Age 11%, Education 2%, and

Sex 3%.

4. Expectation of Memory Decay

A composite score of expectation of memory decay

was computed by summing responses on questions 41, 43,

and 45 on the metamemory questionnaire (see Appendix B).

These composite scores could range from 0 to 12, with

higher scores indicative of greater expectation of

memory decay. These scores were submitted to a 2 (Age)

X 2 (Education) x 2 (Sex) analysis of variance, the
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results Of which are summarized in Table 13. Overall
the mean score was 3.94. Younger subjects expected
memory decay less than older subjects (3.35 vs. 4.53),
and the Age main effect was statistically significant^
(F(l,56) = 7.28, £< .01). HS subjects expected memory
decay more than Ph.D. subjects (5.03 vs. 4.47), and the
Education main effect was statistically significant
(F(l,56) = 5.81, £ < .05). Males expected memory decay
more than females (4.13 vs. 3.75), but the Sex main
effect was also nonsignificant. These variables ac-

counted for 19% of the variance in expectation of mem-
ory decay: Age 10%, Education 8%, and Sex 1%.

5. Memory Knowledge

A composite score of memory knowledge was computed

by summing the number of unsure responses on questions

29 thru 60 on the metamemory questionnaire (see Appen-

dix B). These composite scores could range from 0 to 31,

with higher scores indicative of less memory knowledge.

These scores were submitted to a 2 (Age) x 2 (Education)

X 2 (Sex) analysis of variance, the results of which are

summarized in Table 13. Overall the mean score was

25. 75. Younger subjects demonstrated more memory know-

ledge than older subjects (24.78 vs. 26.72), and the

Age main effect was marginally significant (F(l,56) =

3.14, £< .08). HS subjects demonstrated less memory

knowledge than Ph.D. subjects (26.50 vs. 25.00), but
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the Education main effect was nonsignificant. Males
and females demonstrate about the same amount of memory
knowledge, (25.72 vs. 25,78) and the Sex main effect was

nonsignificant. These variables accounted for only 8%
of the variance in memory knowledge: Age 5%, Education

3%, and Sex less than 1%.

^» Memory Strategies and Aids

A composite score of use of memory strategies

and aids was computed by summing responses on questions

15 thru 28 on the metamemory questionnaire (see Appen-

dix B). Composite scores could range from 0 to 52,

with higher scores indicating more use of memory strat-

egies and aids. These scores were submitted to a 2

(Age) x 2 (Education) x 2 (Sex) analysis of variance,

the results of which are summarized in Table 13. Over-

all the mean score was 29.14. Younger subjects said

they used memory strategies and aids less than older

subjects (28.50 vs. 29.14), but the Age main effect was

nonsignificant. HS subjects said they used memory strat

egies and aids more than Ph.D. subjects (30.47 vs. 27.81

but the Education main effect was also nonsignificant.

Males said they used memory strategies and aids more

than females (28.78 vs. 28.06), but the Sex main ef-

fect was nonsignificant as well. These variables ac-

counted for only 4% of the variance in memory strategy

and aids use: Age 1%, Education 3%, and Sex 1%.
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D. Memory Predictions

Subjects were asked to make predictions concerning

how many items they thought they would correctly recall

and recognize. These predictions, as well as difference

scores computed by subtracting performance scores from

predictions, and absolute values of the difference

scores are reported below.

1 • Episodic Memory

a. Recall and Recognition Predictions

Mean predictions of the number of incidental

and intentional items to be correctly recalled and

recognized are shown in Table 14. These data were

submitted to a 2 (Age) x 2 (Education) x 2 (Sex) x 2

(Order) x 2 (Memory (Recall vs. Recognition)) x 2

(Task (Incidental vs. Intentional)) analysis of vari-

ance.

Predictions of younger subjects were larger than

those of older subjects (15.64 vs. 13.29, and the Age

main effect was statistically significant (F(l,48) =

5,69, £ < .05). Predictions of Ph.D. educated subjects

were larger than those of HS educated subjects (14.63

vs. 14.30), but the Education main effect was nonsig-

nificant. Predictions of females were larger than those

of males (15,25 vs. 13.69), but the Sex main effect was

also nonsignificant. Likewise, the Order main effect

was nonsignificant.
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Table 14

lean Predictions of the Number of Incidental and
Intentional Items Correctly Recalled and

Recognized by Each Age x Education x Sex Group

Recall

Incidental Intentional Mean

HS X S.D. X S.D. X S.D.

20 to 25

Males 12.25 5.37 11.63 5.90 11.94 5.22
Females 11.63 6. 76 13.13 5.06 12.38 4.14
Combined.
Over Sex

11.94 5.90 12.38 5.37 12.16 4.68

60 to 65

Males 10. 75 5.92 8.13 3.94 9.44 4.76
Females 12.25 6.14 12.13 5.33 12.19 5.59
Combined
uver sex

11.50 5.88 10.13 4.98 10.81 5.22

Combined over Age

Males 11.50 5.51 9.88 5.18 10.69 5.00
Females 11.94 6.25 12.63 5.05 12.28 4.87
Combined
Over Sex

11.72 5.80 11.25 5.22 11.48 4.92

Ph.D.

20 to 25

Males 10.88 5.64 10.88 2.64 10.88 3.64

Females 12.00 6.63 13.63 4.66 12.81 5.12

Combined 11.44 5.98 12.50 3.92 11.84 4.41
Over Sex
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Table 14 Continued

Ph.D.

60 to 65

Males

Females

Combined
Over Sex

Incidental

X S.D.

8.63 4.90

7.25 6.23

7.94 5.46

Combined
Over Sex

Recall

Intentional

X

Combined over Age

Males 9.75 5,24
Females 9.63 6.68

9.69 5.91

S.D.

11.25 6.43

11.00 6.50

11.13 6.25

11.06 4.75

12.31 5.63

11.69 5.17

Mean

X S.D.

9.94 4.91

9.13 5.64

9.53 5.12

10.41 4.20

10.97 5.54

10.69 4.85

Combined over Ed

20 to 25

Males 11.56 5. 37 11.25 4. 44 11.41 4. 38
Females 11.81 6. 47 13.38 4. 70 12.59 4. 62
Combined
Over Sex

11.69 5. 85 12.31 4. 62 12.00 4. 47

60 to 65

Males 9.69 5. 36 9.69 5. 40 9.69 4. 68
Females 9.75 6. 51 11.56 5. 77 10.66 5. 65
Combined
Over Sex

9. 72 5. 87 10.63 5. 58 10.17 5. 13

Combined over Age

Males 10.63 5. 36 10.47 4. 93 10.55 4. 54

Females 10.78 6. 47 12.47 5. 26 11.63 5. 17

Combined
Over Sex

10. 70 5. 30 11.47 5. 16 11.09 4. 86
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Table 14 Continued

HS,

20 to 25

Males

Females

Combined
Over Sex

Incidental

X S.D.

19.88 5.49

19.38 5.48

19.63 5.30

Recognition

Intentional

X S.D.

19.00 6.02

18.75 4.17

18.88 5.01

Mean

X S.D.

19.44 5.47

19.06 4.47

19.25 4.83

60 to 65

Males 9.63 8.33 9.63 7. 52 9. 63 6. 24
Females 21.63 3.85 19.13 5. 06 20. 38 4. 27
Combined
Over Sex

15.63 8.82 14.38 7. 90 15. 00 7. 58

Combined over Age

Males 14. 75 8.63 14.31 8, 17 14. 53 7. 60
Females 20.50 4.72 18.94 4. 48 19. 72 4. 27
Combined 17.63 7.44 16.63 6. 89 17. 13 6. 61
Over Sex

Ph.D.

20 to 25

Males 19.75 2.05 19o88 3. 48 19.81 2. 10

Females 19.13 4.02 18.50 3. 42 18.81 2. 96

Combined
Over Sex

19.44 3.10 19.19 3. 41 19.31 2. 54

60' to 65

Males 17.75 5.15 19.13 2. 53 18.44 3. 44

Females 16.88 4.97 17.50 4. 47 17.19 3. 89

Combined
Over Sex

17.31 4.91 18.31 3. 61 17.81 3. 61



-170-

Table 14 Continued

Ph.D.

Incidental

X S.D.

Combined
Over Sex

Combined over Ed

20 to 25

Males 19.81 4,00

Females 19.25 4.64
Combined 19.53 4.27
Over Sex

Recognition

Intentional

S.D.

Combined over Age

Males 18,75 3.92

Females 18.00 4.52

18.38 4.18

19.50 2.97

18.00 3.88

18.75 3.48

19.44 4.77

18.63 3.69

19.03 4.22

Mean

S.D,

19.13 2.84

18.00 3.45

18.56 3.16

19.63 4.01

18.94 3.67

19.28 3.79

60 to 65

Males 13.69 7.90 14.38 7.31 14.03 6.66
Females 19.25 4.95 18.31 4.69 18.78 4.27
Combined 16.47 7.07 16.34 6.36 16.41 6.01Over Sex

Combined over Age

Males 16.75 6.90 16.91 6.60 16.83 6.11
Females 19.25 4.72 18.47 4.15 18.86 3.92
Combined 18.00 6.00 17.69 5.52 17.84 5.19
Over Sex
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The Age x Education x Sex interaction was statis-
tically Significant (F(l,48) = 4.34, ^ < .05), and .ay
be seen in Figure 17, which shows the mean predictions
Of memory performance by males and females in each Age
X Education group. Memory predictions of older HS males
were lower than any of the other groups, and were stat-
istically different from all groups but older female
Ph.D.s (all ^s < .05). Predictions of the other groups
were not statistically different.

Predictions were very similar for memory of inci-
dental and intentional items (14,35 vs. 14.58), and the
Task main effect was nonsignificant. The Task x Educa-
tion interaction was statistically significant (F(l,48)

= 4.72, £ < ,05), however, and may be seen in Figure 18,

which shows the mean predictions for incidental and

intentional memory performance by each Education group.

High school educated subjects predicted they would

remember more incidental items than intentional items,

while Ph.D. educated subjects predicted they would re-

member more intentional items than incidental items.

None of these differences reached statistical signifi-

cance, however.

Subjects predicted they would correctly recognize

considerably more items zhan they predicted they would

correctly recall (17.34 vs. 11.09), and the Memory

(Recall vs. Recognition) main effect was highly signif-
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Figure 17. Mean Predictions of Memory Performance by

Males and Females in Each Age x Education Group

0)

w r-i

w Q) rO

d) E
•-i 0)

E
Q) • •

Q Q
• •

X CX4

w

H

LO

I

o

0)

<
CM

I

O

J I I I I I

o
CNi

CO o
r-i

00



-173-

Figure 18. Mean Predictions for Incidental and

Intentional Memory Performance by Each Education

Group
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leant (F(l,48) = 105.50, ^ < .001). The Me.ory x Age
X sex interaction was also statistically significant
(F(l,48) = 4.03, £ < .05), and may be seen in Figure

19, which shows the mean predictions of recall and

recognition memory performance by males and females

in each Age group. For recall, there were no signifi-
cant differences in predictions, and for recognition,

only older males predicted significantly lower per-

formance than the other groups (all £ < .05).

The Memory x Education x Sex interaction was also

statistically significant (F(l,48) = 4.62, £ < .05),

and may be seen in Figure 20, which shows the mean

predictions of recall and recognition memory perform-

ance by males and females in each Education group. For

recall, there were no significant differences in pre-

diction, and for recognition, only HS males predicted

significantly lower performance than the other groups

(all £s < .05)

.

t>« Differences Between Prediction and Performance

Difference scores of prediction and performance

were calculated to evaluate over- and under-prediction.

The mean difference scores on recall and recognition of

incidental and intentional items by each Age x Educa-

tion X Sex group are shown in Table 15. These data

were submitted to a 2 (Age) x 2 (Education) x 2 (Sex)

X 2 (Order) x 2 (Memory (Recall vs. Recognition)) x
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Figure 19. Mean Predictions of Recall and Recognition
Memory Performance by Males and Females in Each Age
Group
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Figure 20. Mean Predictions of Recall and Recognition
Memory Performance by Males and Females in Each Educa-
tion Group
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Table 15
Mean Difference Scores of Prediction and Performance

on Recall and Recognition of Incidental and Intentional
Items by Each Age x Education x Sex Group

Recall
Incidental Intentional Mean

HS X S.D. X S.D, X S.D.

20 to 25

Males

Females

Combined
Over

4. 75

3.00

3.88

6.25

7.43

6.69

4. 75

4.50

4.63

4.89

4.96

4. 76

4. 75

3. 75

4.25

3.51

4.82

4.10

60 to 65

Males

Females

Combined
Over Spv

8.63

3.63

6.13

6.00

5.07

5.95

5.50

1.13

3.31

5.26

7.24

6.52

7.06

2.38

4. 72

5.36

5.24

5.66

Combined over Age

Males 6.69 6 ? S •J » X J b . 91 4.53
Females 3.31 6.15 2.81 6.24 3.06 4,91
Combined
Over Sex

5.00 6.34 3.97 5.65 4.48 4.87

Ph.D.

20 to 25

Males -1.63 9.24 -.88 5.30 -1.25 5.73

Females 1.88 5.22 3.50 1.51 2.69 2.40
Combined
Over Sex

.13 7.47 1.31 4.39 .72 4. 70
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Table 15 Continued

Recall

Incidental Intentional Mean

Ph.D. X S.D. X S.D. X

f\f)

1 1a J. tr S 3.13 3.94 4.25 4.40 3.69 2.99
Females 1.13 7.42 4.63 6.84 2.88 5.61
Combined 2.13 5.83 4.44 5.56 3.28 4.36Over Sex

Combined over Age

r1 cl X e s • 75 7.29 1.69 5.40 1.22 5.10
r emaies 1.50 6.21 4.06 4.82 2.78 4.17
Combined 1.13 6.67 2.88 5.18 2.00 4.65Over Sex

Combined over Ed
?n ^-^N OKc. U uO <: D

riaj.es 1.55 8.30 1.93 5. 72 1. 75 5.54
Females 2.44 6.23 4.00 3.58 3.22 3. 72

Combined 2.00 7.23 2.97 4.81 2.48 4. 70
Over Sex

du lo do

ria±es 5.88 5.67 4. 88 4. 73 5.38 4.54
Females 2.38 6.27 2.88 7.04 2.63 5.25

combined 4.13 6.14 3. 88 5.99 4.00 5.02
Over Sex

Combined over Age

Males 3. 72 7.33 3,41 5.38 3.56 5.31

Females 2.41 6.15 3.44 5.52 2.92 4.49

Combined 3.06 6. 74 3.42 5.41 3.24 4.89
Over Sex
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Incidental

Recognition

Intentional Mean
HS X S.D. X S.D. X S.D.

20 to 25

Males

Females

Combined
Over Sex

.52

-.61

9. 75

4.06

-1.26

-1.12

-1 .19

6.28

3.27

4.83

-.37

-.87

-.62

6.86

2.98

5.12

60 to 65

Males

Females

Combined
Over Sex

-9.43

-.36

-4.90

8-6 7

4.89

8.26

J. .

1.12

-.18

5.57

6.60

-5. 4b

.38

-2.54

6. 56

4. 76

6.30

Combined over Age

Males -4.46 10.29 -1.37 6. 76 -2.92 7.00
Females -.49 4.35 .00 4.56 .24 3.89
Combined
Over Sex

-2.47 8.03' -.69 5. 71 -1.58 5. 73

Ph.D.

20 to 25

Males -2. 74 2.12 -.25 1. 27 -1.49 1.13
Females -3.86 3.99 .10 3. 64 -1.88 3.25
Combined
Over Sex

-3.30 3.14 -.07 2. 64 -1.69 2.36

60 to 65

Males -3.99 5.50 1.63 5. 78 -1.18 3.97
Females -4.05 3.89 1.13 1. 73 1.46 2.40

Combined
Over Sex

-4.02 4.60 1.38 4. 13 -1.32 3.18
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Table 15 Continued

Recognition

Ph.D.

Incidental

X S.D.

Intentional

X S.D.

Mean

X S.D.

Combined over Age

Males

Females

Combined
Over Sex

-3.36

-3.96

-3.66

4.08

3.81

3.89

.69

.61

.65

4.16

2.80

3.49

-1.34

-1.67

-1.50

2.83

2. 77

2. 76

Ed

20 to 25

Males

Females

Combined
Over Sex

-1.11

2.24

-1.67

7.02

4.24

5.73

-. 75

-.51

4.41

3.40

O . O /

-.93

-1.38

—i . i b

4.79

3.06

3.96

60 to 65

Males

Females

Combined
Over Sex

-6.71

-2.21

-4.46

7.56

4.68

6.59

.07

1.12

.60

6. 74

3.99

5.47

-3-32

-.54

-1.93

3. 76

4.95

Combined over Age

Males

Females

Combined
Over Sex

-3.91

-2.22

-3.0 7

7. 72

4.39

6.29

-.34

.31

-.02

5.62

3. 74

4.74

-2.13

-.96

-1.54

5.31

3.40

4.46



-181-

2 (Task (incidental vs. Intentional)) analysis of
variance.

Summed over subjects, memory (recall vs. recog-
nition), and task (incidental vs. intentional), there
was a small tendency towards over-prediction (.85).
Older subjects over-predicted more than younger sub-
jects (1.03 vs. .67), but the Age main effect was

nonsignificant. High school educated subjects over-
predicted more than Ph.D. educated subjects (1.45 vs.

.25), but the Education main effect was also nonsigni-
ficant. Females over-predicted more than males (.98

vs. .72), but the Sex main effect was nonsignificant,

as well. Likewise, the Order main effect, and all

interactions of between subject variables, were non-

significant.

There was a slight mean tendency to under-predict

memory for incidental items (-.002), but a mean tend-

ency to over-predict memory for intentional items

(+1.70), and the Task (Incidental vs. Intentional)

main effect was statistically significant (F(l,48) =

7.74, £ < .01). Additionally, the Task x Education

interaction was statistically significant (F(l,48) =

4.69, £ < .05), and may be seen in Figure 21, which

shows the mean difference in prediction and performance

on incidental and intentional memory tests, by each

Education group. High school educated subjects made
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orm-
Figure 21. Mean Differences in Prediction and Perfc

ance on Incidental and Intentional Memory Tests by Each
Education Group

^ O CNJ ^
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comparable over-predictions of performance on incidental
and intentional memory tests, while Ph.D. educated sub-
jects over-predicted memory of intentional items, but
under-predicted memory of incidental items.

There was a mean tendency to over-predict recall
performance (.3.24, but a mean tendency to under-pre-
dict recognition performance (-1.54), and the Memory
(Recall vs. Recognition) main effect was statistically
significant (F(l,48) = 42.24, p < .001).

The Memory x Task interaction was also statisti-

cally significant (F(l,48) = 4.62, £ <^ .05), and may be

seen in Figure 22, which shows the mean difference in

prediction and performance on incidental and intentional

recall and recognition memory test. For recall, comp-

arable over-predictions were observed for incidental

and intentional items. For recognition, however, sig-

nificantly greater under-predictions were observed for

incidental than intentional items (t(63) = 3.66, £ <

.001).

c. Absolut e Differences Between Prediction and

Performance

Mean absolute values of differences in prediction

and performance were calculated to provide an estimate

of prediction accuracy. The means of these prediction

accuracy scores on recall and recognition of incidental

and intentional items are shown in Table 16. These data
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Figure 22. Mean Differences in Prediction and Performance
on incidental and Intentional Recall and Recognition Tests
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Table 16

Mean Prediction Accuracy Scores on Recall and
Recognition of Incidental and Intentional
Items by Each Age x Education x Sex Group

HS
Incidental

X S.D,

20 to 25

Males

Females

Combined
Over Sex

6.25 4.50

6.25 4.56

6.25 4.37

Recall

Intentional

X S.D.

4.75 4.89

5.00 4.38

4.88 4.49

Mean

X S.D.

5.50 3.94

5.63 3.62

4.25 4.10

60 to 65

Males 8.63 6.00 6. 00 4. 60 7.31 4.96
Females 3.88 4.85 5. 63 4. 21 4. 75 3.13
Combined
Over Sex

6.25 5.81 5. 81 4. 26 4.72 5.66

Combined over Age

Males 7.34 5.27 5. 38 4. 63 6.41 4.42
Females 5.06 4.71 5. 31 4. 16 5.19 3.30
Combined
Over Sex

6.25 5.06 5. 34 4. 33 5.80 3.89

Ph.D.

20 to 25

Males 7.38 5.13 4. 38 2. 67 5.88 2.50
Females 4.63 2.62 3. 50 1. 51 4.06 1.32
Combined
Over Sex

6.00 4.18 3. 94 2. 14 4.97 2.15
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Table 16 Continued

Ph.D.

60 to 65

Males

Females

Combined
Over Sex

Incidental

X S.D.

3.63 3.42

5.38 4.84

4.50 4.15

Recall

Intentional

X S.D.

4.25 4.40

6.38 4.98

5.31 4.67

Mean

X S.D.

3.94 2.60

5.88 4.32

4.91 3.58

Combined over Age

Males 5.50 4.63

Females 5.00 3.78

Combined 5.25 4.17
Over Sex

4.31 3.52

4.94 3.86

4.63 3.64

4.91 2.66

4.97 3.22

4.94 2.91

Combined over Ed

20 to 25

Males 6.81 4.69 4.56 3.81 5.69 3. 19
Females 5.44 3.69 4.25 3.26 4.84 2. 76
Combined
Over Sex

6.13 4.21 4.41 3.49 5.27 2. 97

60 to 65

Males 6.13 5.38 5.13 4.44 5.63 4. 20
Females 4.63 4. 75 6.00 4.47 5.31 3. 69
Combined
Over Sex

5.38 5.05 5.56 4.41 5.47 3. 89

Combined over Age

Males 6. 47 4.98 4.84 4.08 5.66 3. 67

Females 5.03 4.20 5.13 3.95 5.08 3. 21

Combined
Over Sex

5. 75 4.63 4.98 3.99 5.37 3. 43
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Table 16 Continued

HS .

Incidental

X S.D.

Recognition

Intentional

X S.D.

Mean

X S.D.

20 to 25

Males

Females

Combined
Over Sex

60 to 65

6.01 7.36 5.26 3.09 5.64 3.87
3.12 2.41 2.13 2.63 2.63 1.38
4.56 5.50 3.70 3.21 -.62 5.12

Males 11. 44 5 - ? 4•J m C He 3.80 8.91 3.58
Females 3.37 3.33 4. 38 3.25 3.88 3.10
Combined 7.41 5.94 5.38 3.57 -2.54 6.30

Combined over Age

Males 8. 72 6. 78 5.82 3. 39 7.27
Females 3.25 2.81 3.25 3.08 3.25 2.41
Combined
Over Sex

5.98 5.81 5.54 3.45 5.26 3. 78

Ph.D.

20 to 25

Males 2. 74 2.11 .74 1.03 1.74 1.22
Females 4.37 3.34 2.39 2.59 3.38 2.44
Combined
Over Sex

3.56 2.82 1.57 2.08 2.56 2.05

60 to 65

Males 4. 75 4. 76 4.63 3.46 4.69 3.58
Females 4.06 3.88 1.63 1.19 2.85 2.07

Combined
Over Sex

4.41 4.21 3.13 2.94 3. 77 2.98
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Table 16 Continued

Ph.D.

Combined over Age

Recognition

Intentional

S.D. S.D.

Males

Females

Combined
Over Sex

3. 75

4.22

3.98

3. 71

3.50

3.55

2.69

2.01

2.35

3- 1ft

1.98

2.63

3.11

3.16

3. 00

2.20

2.59

Combined over Ed

20 to 25

Males

Females

Combined
Over Sex

4.38

3. 75

4.06

5.50

2.88

4.33

3.00

2.26

2.63

3.22

2.52

2.87

3.69

3.00

3.35

3.33

1.95

2. 71

DvJ lO Dj

Males

Females

Combined
Over Sex

8.09

3.72

5.91

5.94

3.51

5.29

5.50

3.01

4.25

3.63

2. 76

3. 41

6.80

3.36

5.08

4.09

2.60

3.80

Combined over Age

Males

Females

Combined
Over Sex

6.23

3. 73

4.98

5.94

3.16

4.88

4.25

2.63

3.44

3.61

2.63

3.23

5.24

3.18

4.21

3.99

2.2 7

3.39
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were submitted to a 2 (Age) x 2 (Education) x 2 (Sex)
X 2 (Order) x 2 (Memory (Recall vs. Recognition)) x

2 (Task (incidental vs. Intentional)) analysis of var-
iance.

Younger subjects were more accurate in predicting
memory performance than older subjects (4.31 vs. 5.27),
and the Age main effect was marginally significant
(F(l,48) = 3.24, £ < .08). Ph.D. educated subjects
were more accurate than HS educated subjects (4.05 vs.

5.53), and the Education main effect was statistically

significant (F(l,48) = 7.55, £ <.01). Females were
more accurate than males (4.13 vs. 5.45), and the Sex

main effect was also statistically significant (F(l,48)

= 6.03, £ < .05). The Order main effect was nonsignifi

cant.

The Education x Sex interaction was statistically

significant (F(l,48) = 5.84, £ < .05), and may be seen

in Figure 23, which shows the mean prediction accuracy

scores on episodic memory tasks by males and females in

each Education group. High school educated males were

significantly less accurate in predicting memory per-

formance than any other Education x Sex group (all £s

<.01). While for HS subjects, males predicted signifi-

cantly more poorly than females (t(30) = 2.82, £ <

.001), for Ph.D. subjects there was no sex difference

in accuracy of predicting memory performance- Further-
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Pigure 23. Mean Prediction Accuracy Scores on Episodic
Memory Tasks for Males and Females in Each Education
Group
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n-ore, while for .ales less education was associated
with poorer prediction (t(30) = 3.IO, g < .01), for
females education did not have an effect on prediction
accuracy.

Prediction of intentional items was more accurate
than prediction of incidental items (4.21 vs. 5.37),
and the Task {Incidental vs. Intentional) main effect
was statistically significant (P(l,48) = 5.63, £ < .05).
Prediction of recognition was more accurate than pre-
diction of recall (4.21 vq >'7\ ^ ^,v^.^i vs. 5.37), and the Memory main
effect was marginally significant (F(l,48) = 3.98, £<
.06).

2 • Semantic Memory

a. Recognition Predictions

Mean predictions of the number of general

information knowledge facts to be correctly recognized

by each Age x Education x Sex group are shown in Table

17. These data were submitted to a 2 (Age) x 2 (Edu-

cation) X 2 (sex) X 2 (Order) analysis of variance.

Predictions of older subjects were higher than

those of younger subjects (19.38 vs. 17.03), and the

Age main effect was statistically significant (F(l,48)

= 5.09, £ < .05). Predictions of HS and Ph.D. educated

subjects were almost identical (18.25 vs. 18.16), and

the Education main effect was nonsignificant. Predic-

tions of males were higher than females (19.69 vs.
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Table 17

Mean Predictions of the Number of General
Information Knowledge Facts to be Correctly

Recognized by Each Age x Education x Sex Group

HS Ph.D. Combined Over

X S.D. X S.D.

Education

X S.D.

20 to 25

Males

Females

Combined
Over Sex

21 . 88

11.75

16.81

? in

6. 75

7. 12

1 /. o3

X w © OO

17 ? R

3.16

7. DO
19. 75

14.31

17.03

-J . '-iyj

5.92

5.49

60 to 65

Males

Females

Combined
Over Sex

19.13

20.25

19.69

3.94

2. 77

3.34

20.13

18.00

19.06

3.04

6.61

5.09

19.63

19.13

19.38

3.44

5.03

4.25

Combined over Age

Males 20. .0 3.37 18.88 3.26 19.69 3.36
Females 16.00 6.43 17.44 5.24 16.72 5.93
Combined
Over Sex

18.25 5.66 18.16 4.36 18.20 5.01
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16.72), and the Sex main effect was statistically

significant (F(l,48) = 8.17, £ < .01). The Order
main effect was nonsignificant.

The Age x Sex interaction was statistically

significant (F(l,48) = 5.65, ^ < .05), and may be

seen in Figure 24, which shows the mean predictions

for general information recognition by males and

females in each Age group. Young females predicted

they would correctly recognize fewer general informa-

tion facts than any of the other Age x Sex groups (all

£s < .05). While for younger subjects, females made

significantly lower predictions than males (t(30) =

3.19, £ < .01), for older subjects there were no sex

differences in predictions. Furthermore, while for

females, greater age was associated with significantly

higher predictions (t(30) = 2.48, £ < .05), age was

not a significant factor in males' predictions.

The Education x Age x Sex interaction was also

statistically significant (F(l,48) = 9.23, £< .01),

and may be seen in Figure 25, which shows the mean

predictions of general information recognition by

males and females in each Age x Education group. The

predictions of younger HS males were significantly

higher than those of any of the other young groups

(all £s < .01), while the predictions of females were

lower than those of any other group (all £s < .09).
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Figure 24. Mean Predictions for General Information
Recognition by Males and Percales in Each Age Group
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Figure 25. Mean Predictions of General Information
Recognition by Males and Females in Each Age x

Education Group
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Differences between Pred iction and P^rfn.^...^

Mean difference scores of prediction and per-
formance were calculated to evaluate over- and under-
prediction. The mean difference scores on general

information knowledge recognition by each Age x Educa-
tion X Sex group are shown in Table 18. These data

were submitted to a 2 (Age) x 2 (Education) x 2 (Sex)

X 2 (Order) analysis of variance.

Summed over subjects, there was a small tendency

towards over-prediction of recognition performance

(.71). Older subjects over-predicted more than younger

subjects (1.31 vs. .11), but the Age main effect was

nonsignificant. While HS educated subjects over-

predicted recognition performance (+1.62), Ph.D. edu-

cated subjects under-predicted it (-.19), and the

Education main effect was marginally significant

(F(l,48) = 3.10, £ < .09). VJhile males over-predicted

recognition performance (+1.15), females under-pre-

dicted it (-.09), but the Sex main effect was not

significant. Subjects tested after being given the

memory questionnaire under-predicted performance (-.55)

while subjects tested before being given the memory

questionnaire over-predicted performance (1.97); the

Order main effect was statistically significant (F(l,48)

= 5.99, £ < .05). All interactions were nonsignificant.
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Table 18

Mean Difference Scores of Prediction and
Performance on General Information Knowledge

Recognized by Each Age x Education x Sex Group

HS

X

20 to 25

Males

Females

Combined
Over Sex

S.D.

Ph.D.

X S.D,

Combined Over
Education

X S.D.

4.24 2.91 -.50 3. 33 1.87 3. 89
-3.12 6.20 -.17 5. 51 -1.64 5. 87

.56 6.03 -.33 4. 40 .11 5. 22

60 to 65

Males

Females

Combined
Over Sex

1.95 4.23 .37 2. 68 1. 16 3,52
3.93 2.87 -.48 5. 39 1. 46 4.63
2.67 3.5 7 -.06 4. 13 1. 31 4.04

Combined over Age

Males 3.10

Females ,13

Combined 1.62
Over Sex

3.70 -.07 2.96

5.76 -.32 5.27

4.99 -.19 4.20

1-51 3.67

-.09 5.43

.71 4.67
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= • ^b^°l"te Difference R.f,.,.,. oredich^nn ..h

Performance

Mean absolute values of differences in predic-
tion and performance were calculated to provide an
estimate of prediction accuracy. The rneans of these
prediction accuracy scores on general Information
recognition by each Age x Education x Sex group are
Shown in Table 19. These data were submitted to a 2

(Age) X 2 (Education) x 2 (Sex) x 2 (Order) analysis
of variance.

Older subjects predicted more accurately than

younger subjects (3.27 vs. 4.00), but the Age main

effect was nonsignificant. Ph.D. educated subjects

predicted more accurately than HS educated subjects

(3.05 vs. 4.22), but the Education main effect was

nonsignificant. Males predicted more accurately than

females (3.17 vs. 4.10) but the Sex main effect was

also nonsignificant. Likewise, the Order main effect,

and all interactions were nonsignificant.

^* Probabil ity Correct Responding Given Positive

and Negative Feeling of Knowing Judgments

The mean probability of a correct response on

true and false items, given positive and negative

feeling of knowing judgments, for each Age x Educa-

tion X Sex group is shown in Table 20. These data

were submitted to a 2 (Age) x 2 (Education) x 2 (Sex)
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Table 19

:an Prediction Accuracy scores on General
Information Knowledge Recognition by
Each Age x Education x Sex Group

HS Ph.D. Combined Over
Education

20 to 25

Males 4. 30 2. 81 2. 74 1. 67 3. 52 2 38
Femal ^ <?*t All trfX^ l3

ĉ
• J / 4

.

08 3. 56 3. 99 4. 47 4. 01
Combined
Over Sex

4. 84 3. 43 3. 15 2. 98 4. 00 3. 28

60 to 65

Males 3. 52 2. 84 2. 10 1. 52 2. 81 2. 32
Females 3. 68 2. 43 3. 78 3. 60 3. 73 2. 97
Combined
Over Sex

3. 60 2. 55 2. 94 2. 81 3. 27 2. 66

Combined over Age

Males 3. 91 2. 76 2. 42 1. 58 3. 17 2. 34
Females 4. 53 3. 36 3. 67 3. 67 4. 10 3. 49
Combined 4. 22 3. 04 3. 05 2. 85 3. 63 2. 98
Over Sex



-200-

Table 20
Mean Probability of a Correct R^ = r>^J' a >>,orrect Response on True

and False Items Given Positive and Negative
Feeling of Knowing Judgments for Each

Age X Education x Sex Group

Positive

HS X

True

S.D. X

False

S.D. X

Total

S.D.

20 to 25

Males

Females

Combined
Over Sex

. 75

. 74

. 74

.13

.19

.16

. 74

. 72

. 73

.07

.12

.10

. 74

. 73

.74

.09

.11

.10

60 to 65

Males

Females

Combined
Over Sex

. 76

.75

.75

.14

.13

.13

.81

.83

.82

.14

.18

.16

. 78

. 79

.79

.11

.11

.11

Combined over Age

Males

Females

Combined
Over Sex

. 75

.74

. 75

.13

.16

.14

. 78

. 78

. 78

.11

.16

.14

. 76

. 76

. 76

.10

.11

.10

Ph.D.

20 to 25

Males

Females

Combined
Over Sex

.80

.81

.81

.11

.10

.11

.91

.80

.86

.06

.10

.10

.86

.81

.83

.07

.70

.07
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Table 20 Continued

True

60 to 65

Males .85 ,06

Females .81 .13

Combined .83 .10
Over Sex

Combined over Age

Males .83 .09

Females .81 ,11

Combined .82 ,10
Over Sex

Combined over Ed

20 to 25

Males ,77 .12

Females .77 ,15

Combined .77 .14
Over Sex

60 to 65

Males .80 .11

Females .78 ,13

Combined .79 .12
Over Sex

Combined over Age

Males .79

Females .78

Combined . 78
Over Sex

Positive

False Total
X S.D. X S.D

.90 .06 .87 .02

.82 .12 .82 .11

.86 .10 .85 .08

.90 .06 .86 .05

.81 .11 .81 .09

.86 .10 .84 .08

,83 .11 .80 .10

. 76 .12 .77 .10

.80 .11 . 78 .10

.85 .11 .83 .09

.83 .15 .80 .11

.84 .13 .82 .10

.12 .84 .11 .81 .09

.14 .79 .14 .79 .10

.13 .82 .13 .80 .10
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Table 20 Continued

20 to 25

Males

Females

Combined
Over Sex

.46 .36 .46 .42 .46 .39

.45 .21 .65 .21 .55 .09

.45 .28 .55 .34 .50 .28

60 to 65

Males

Females

Combined
Over Sex

.43 .33 .55 .29 .49 .25

.36 .33 .56 .34 .46 .24

.39 .32 .55 .31 .47 .24

Combined over Age

Males

Females

Combined
Over Sex

.45 .34 .50 .36 .47 .31

.40 .27 .60 .28 .50 .18

.42 .30 .55 .32 .49 .25

Ph.D.

20 to 25

Males .63 .17

Females .45 .32

Combined .54 .27
Over Sex

60 to 65

Males .68 .34

Females .30 .40

Combined .49 .41
Over Sex

.66 .20 .65 .13

.66 .22 .56 .10

. 66 .20 .60 .12

.71
. .35 .69 .17

.54 .38 .42 .25

.62 .36 .56 .25
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Table 20 Continued

Negative

True
Ph.D. X

Combined over Age

Males .66

Females .38

Combined .52
Over Sex

Combined over Ed

20 to 25

Males .55

Females ,45

.50Combined
Over Sex

60 to 65

Males

Females

Combined
Over Sex

Males

Females

Combined
Over Sex

False Total
S.D. X S.D. X S.D.

.26 Q• OO • 21 .67 .15
- 36 . ou • 30 .49 .20

.29 .58 .20

.29 .56 .34 .55 .30

.26 .66 .21 .55 .09

.27 .61 .28 .55 .22

.56 .35 .63 .32 .59 .25

.33 .36 .55 .35 .44 .24

.44 .37 .59 .33 .52 .24

Age

.55 .32 .59 .33 .57 .26

.39 .31 .60 .29 .50 .19

.47 .32 .60 .30 .53 .23
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X 2 (Order) x 2 (Iten. (True vs. False)) x 2 (Prediction
(Positive vs. Negative)) analysis of variance, while
the mean probability of making a correct response given
a positive feeling of knowing judgment was .80, it was
only .53 given a negative feeling of knowing judgment,
and the Prediction main effect was highly significant
(F(l,48) = 77.90, £ < .001). Prediction did not inter-
act significantly with any other variables, however,

P^^fe^ences in Probabili ty Correct p^.p^K.^.

Given Positive and Negative Feeling of Knowing .Tndnr...^.

The mean differences in probability correct

responding given positive or negative feeling of know-

ing judgments were calculated to evaluate feeling of

knowing accuracy. These difference scores for true and

false items are shown in Table 21. These data were sub-

mitted to a 2 (Age) x 2 (Education) x 2 (Sex) x 2 (Order)

X 2 (Item (True vs. False)) analysis of variance.

The difference in probability correct responding

given positive and negative feeling of knowing judgments

was greater for older than younger subjects (.30 vs. .23)

but the Age main effect was nonsignificant. The dif-

ference in probability correct responding given positive

and negative feeling of knowing judgments was very

similar for HS and Ph.D. subjects (.28 vs. .26), and

the Education main effect was nonsignificant. The dif-

ference in probability correct responding given positive
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Table 21
Mean Difference of Probability Correct Responding

On True and False Items Given Positive Or
Negative Feeling of Knowing Judgments

HS

20 to 25

Males

Females

Combined
Over Sex

60 to 65

Males

Females

Combined
Over Sex

True

X S.D.

False

X S.D,

Total

X S.D.

.28 .38 .29 .42 .29 .39

.29 .22 .08 .25 .18 .15

.29 .30 .18 .35 .23 .29

.33 .30 .26 .40 .30 .26

.39 .39 .28 .34 .33 .30

.36 .34 .27 .36 .31 .27

Combined over Age

Males .30 .33

Females ,34 .31

Combined .32 .32
Over Sex

.28 .40 .29 .32

.18 .31 .26 .24

.23 .35 .27 .28

Ph.D.

20 to 25

Males .17 .19

Females .35 .31

Combined .26 ,27
Over Sex

.25 .18 .21 .12

.14 .24 .25 .15

.19 .21 .23 .13
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Table 21 Continued

True False Total
Ph.D. X S.D, X X S.D,

60 to fiR

Males .16
• 19 .33 .18 .16

Females .51 "5 O
• do • 40 .40 .28

Combined
Over Sex

.34 .38 .24 .36 .29 .25

s^uiiiijj.nea oveir Age

1 idX c S • 1 7 .25 .22 .26 .19 .14
Females . 43 . ^ 1 .33 .32 .23
Combined
Over Sex

. 30
» 29 .26 .20

Combined over Ed

20 to ?S

Males .23 9 7• £. 1 .31 .25 .28
Females .32 • ^ O .11 .24 .21 .15
v_omjjmeQ
Over Sex

» 1 .28 .19 .29 .23 .22

60 to 65

Males . 24 . Jb .24 .22
Females . 45 7 . <i O . .36 .28
ComHi n*^H . J D 5 C

. J D .25 .35 . 30 .26
Over Sex

Combined over Age

Males .24 .30 .25 .33 .24 .25
Females .39 .32 .19 .31 .29 .23

Combined .31 .32 .22 .32 .27 .24
Over Sex
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the

ere

and negative feeling of knowing judgments was somewhat
greater for females than males (.29 vs. .24) but the
sex main effect was also nonsignificant. Likewise,
Order and Item main effects, and all interactions „
nonsignificant.

3. Summary

To summarize the results for memory prediction
accuracy, 2 (Age) x 2 (Education) x 2 (Sex) analyses of
variance on mean prediction accuracy on episodic recall,
recognition, average episodic prediction, and semantic
recognition are summarized in Table 22.

a. Episodic Memory Prediction.^

Younger subjects were more accurate than older
subjects, but Age accounted for less than 1% of the

variance in recall prediction accuracy and 7% in recog-

nition prediction accuracy. Ph.D. subjects were more

accurate than HS subjects, but Education accounted for

2% of the variance in recall prediction accuracy and 10%

in recognition prediction accuracy. Females were more

accurate than males, but Sex accounted for only 1% of

the variance in recall prediction accuracy and 10% in

recognition prediction accuracy. These variables ac-

counted for 2% of the variance in episodic recall pre-

diction accuracy, but 26% in episodic recognition

prediction accuracy. Furthermore, summed over recall

and recognition 21% of the variance could be accounted
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Table 22

Summary ANOVAs for Episodic and
Semantic Prediction Accuracy

Episodic X = Recall

df = .1,56 5.37 F P Eta^

Age -.10
.10 JNib < .01

Education
-.43 <.l NS .02

C ^ -v .29
-.29 <.l NS .01 .

Age X Ed
< .1 NS

Age X Sex <.l NS

Ed X Sex
< -1 NS

Age X Ed X Sex 3.44 < .07
p

Multiple R .02

df = 1,56 4.21

X = Recognition

F p Eta^

Age -.87
.87 6.16 <.05

Education 1.05
— JL . U J

9.01 <.01 - .10

Sex 1.03
-1.03 8. 72 <.01 .10

Age X Ed < .1 NS

Age X Sex 3.88 < .06

Ed X Sex 7.87 <: .01

Age X Ed x Sex < 1 NS

_2Multiple R .26
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Table 22 Continued

Episodic

df = 1,56

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

Multiple R

X =

Semantic

df = 1,56

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

2Multiple R

4. 79

-.48
.48

. 74
-. 74

.66
-.66

3.63

.36
-.36

.59
'-.59

-.47
.47

3.21

7.48

5.97

< 1

1.05

5. 79

1.33

Total

P

< .08

<.01

<.05

NS

NS

< .05

NS

X = Recognition

< 1

2.43

1.54

< 1

< 1

< 1

<1

NS

NS

NS

NS

NS

NS

NS

Eta'

.04

.09

.07

.21

Eta

.01

.04

.03

.08
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for: 4% by Age, 9% by Education, and 1% by Sex.

^* Semantic Memory Prediction.«.

Only recognition predictions were assessed
for semantic memory. older subjects were more accu-
rate than younger subjects, but Age accounted for only
1% Of the variance. Ph.D. subjects were more accurate
than HS subjects, but Education accounted for only 4%
Of the variance. Males were more accurate than females,
but sex accounted for only 3% of the variance. These
variables accounted for 8% of th*:^ Tr^r--i=r,^^ •o/o ur tne variance m semantic
recognition prediction.

E. Memory Confidence

Subjects were asked to make confidence judgments
for each recall and recognition response, on a four

point scale, with higher ratings indicating more con-

fidence. For each subject mean confidence ratings were

computed for correct and incorrect responses on episodic

and semantic recall and recognition tests. Additionally,

When both correct and incorrect responses were produced,

difference scores of mean confidence ratings on correct

and incorrect responses, were computed.

1 • Episodic Memory •

^* Confidence Ratings on Hits and False Alarms on

Recall and Recognition Tests

Mean confidence ratings for hits (correct re-

sponses) on old items) and false alarms (incorrect
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mem-
responses on old ite.s) on recall and recognition
ory tests for each Age x Education x Sex groups are
Shown in Table 23. These data were submitted to a 2

(Age, x 2 (Education) x 2 (Sex, x 2 (Order, x 2 (Memory
(Recall vs. Recognition,, x 2 (Response (Correct vs.
Incorrect,, analysis of variance.

The ^ean confidence rating of younger subjects was
higher than those of older subjects (3.31 vs. 2.91,,
but the Age main effect was nonsignificant. The mel
confidence rating of HS and Ph.D. subjects was almost
identical (3.13 vs. 3.11), and the Education main ef-
fect was also nonsignificant. The mean confidence
rating of males and females was also almost identical

(3.11 and 3.13), and the Sex main effect was nonsignif-
icant as well. The Order main effect was also nonsig-
nificant.

The Age x Education interaction was statistically

significant, (F(l,26) = 8.15, £ < .01), and may be seen

in Figure 26, which shows the mean confidence ratings

on memory tests for each Age x Education group.

Younger HS subjects produced the highest confidence

ratings, and older HS subjects the lowest. There was

a significant decrease with age in confidence ratings

for HS subjects (t(22) = 3.85, £< .001), but not for

Ph.D. subjects.

The mean confidence rating for recall was higher
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Table 23 Continued
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Figure 26. Mean Confidence Ratings on Episodic Me.ory
Tests for Each Age x Education Group

s6ut:^pH SDuapxjuoD upsw
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than for recognition (3.26 vs. 3.01), but the Memory
main effect was nonsignificant. The mean confidence
rating for correct responses was higher than for in-
correct responses (3.57 vs. 2 711 =„h „vs. i.ii)^ and the Response
main effect was highly significant (F(l,26) = 72.89,

£ < .001), and interacted significantly with Age x

Education (F(l,26) = 8.08, £ <,01), and Age x Sex
(F(l,26) = 4.22, £ <^ .05).

PAfference Scores for rnnfidence Ral-innc

Hits and False Alarms on Recall ^n d Recognition t^.^.

The mean difference scores for confidence rat-
ings of hits and false alarms were calculated to

evaluate confidence accuracy. These difference scores

on recall and recognition tests for each Age x Educa-

tion x Sex group are shown in Table 24. These scores

were submitted to a 2 (Age) x 2 (Education) x 2 (Sex)

X 2 (Order) x 2 (Memory (Recall vs. Recognition))

analysis of variance. The mean difference score was

greater for younger than older subjects (.89 vs. .78)

but the Age main effect was nonsignificant. The mean

difference score was lower for HS than Ph.D. subjects

(.76 vs. .94), but the Education main effect was also

nonsignificant. The mean difference score was .lov/er

for males than females (.74 and .92), and the Sex main

effect was marginally significant (F(l,26) = 3.46, £

.08). The Order main effect was nonsignificant.
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Table 24
Mean Difference Scores for Confidence Ratings

On Hits and False Alarms on Recall and Recognition
Memory Tests for Each Age x Education x Sex Group

HS

20 to 25

Males

Females

Combined
Over Sex

Recall

X S.D.

Recognition

X S.D.

Total

X S.D.

.52 .74 .91 .33 .55 .25

.56 .36 .90 .43 .62 .37

.55 .48 .90 .38 .60 .32

60 to 65

Males .14 .47 .58 .44 .44 .45
Females 1.54 .99 1.20 .64 1.34 .56
Combined
Over Sex

.98 1.07 .89 .62 .98 .68

Combined over Age

Males .31 .58 . 73 .42 .50 .34
Females 1.09 .89 1.05 .55 .93 .57
Combined
Over Sex

. 79 .86 .89 .51 .76 .53

Ph.D.

20 to 25

Males 1.67 1.10 1.45 .58 1.55 .80

Pemales 1.00 .87 1.17 .38 1.08 .45

Combined
Over Sex

1.42 1.01 1.32 .50 1.37 .70
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Table 24 Continued

Ph.D.

60 to 65

Males

Females

Combined
Over Sex

Recall Recognition Total

S.D.

.72 1.37 . 70 .46 . 36 .51
1.52 .59 .89 . 76 .81 .81
1.20 .92 . 79 .61 .59 .68

Combined over Age
Males 1.40

Females 1.26

Combined 1,33
Over Sex

Combined over Ed

20 to 25

Males

Females

Combined
Over Sex

1.16

. 72

.94

1.07

1.02

1.05

.64

.61

.61

.96

.91

.94

.89

.67

. 78

1.24 1.10 1.20 .54 1.05 . 77
. 73 .58 1.02 .42 . 75 .42
.98 .89 1.11 .49 .89 .62

60 to 65

Males .34 ,77

Females 1,53 .84

Combined 1.05 ,99
Over Sex

Combined over Age

Males ,85 1.04

Females 1,15 ,82

Combined 1.02 ,92
Over Sex

.64 .44 .40 .46

1.04 . 70 1.10 . 70

.84 .61 . 78 .69

.91 .56 .74 . 71

1.03 .57 .92 .60

.97 .56 .84 .65
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The Age x Education interaction was statistically
Significant <£< 1 , 26, = 8. 08 , ^ < . oi

, . ^^^^
" Figure 27, which shows the .ean difference scores
for confidence ratings on hits and false alar.s on
-mory tests for each Age x Education group. Por PH.D.
subjects, there was a statistically significant de-
crease with age in the difference between confidence
ratings on correct and incorrect responses (t(16) =

2.41, £ < .05), While for HS subjects there was a non-
significant increase with age in this difference.

Additionally, education was associated with signifi-
cantly greater difference scores for younger subjects
(t(20) . 3.46, £ < .01), but nonsignificantly smaller
difference scores for older subjects.

The Age x Sex interaction was statistically sig-
nificant (F(l,26) = 4.2? n < -. J,^d; li.^d., £ <.05), and may be seen In

Figure 28, which shows the mean difference scores for

confidence ratings on hits and false alarms on episodic
memory tests for each Age x Sex group. Increasing age

was associated with a significant decrease in difference
scores for males (t(17) = 2.21, £ < .05), and a nonsig-

nificant increase for females. Additionally, for older

subjects, females' difference scores were significantly

higher than males (t(18) = 2.58, £ <.05), but for

younger subjects they were nonsignificantly lower.

The mean difference score was higher for recall than
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Figure 2.7. Mean Difference Scores Between Confidenc
Ratings on Hits and False Alarms on Memory Tests for
Each Age x Education Group

Q
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Figure 28. Mean Difference Scores for Confidence
Ratings on Hits and False Alarms on Episodic Memory
Tests for Each Age x Sex Group
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recognition tests (1.02 vs. 97^ v^,,+-vs. .y/j, but the Memory main
effect was nonsignificant.

"̂f^dence Ratings on Old and New Rpr-n^ n^

Items

The mean confidence ratings on correct and in-
correct old and new recognition items for each Age x

Education x Sex group is shown in Table 25. These data
were submitted to a 2 (Age) x 2 (Education) x 2 (Sex) x

2 (Order) x 2 (Item (Old vs. New)) x 2 (Response
. (Correct

vs. Incorrect)) analysis of variance. The additional

information gained from this analysis concerns confidence

ratings on old vs. new items. The mean confidence rat-

ings on old items was higher than on new items (3.04 vs.

2.67), and the Item main effect was statistically signi-

ficant (F(l,46) = 63.26, £ <.001).

The Item x Response interaction was also statisti-

cally significant (F(l,46) = 19.49, £ < .001), and may

be seen in Figure 29, which shows the mean confidence

ratings on correct and incorrect old and new recognition

items. While for correct items significantly higher

confidence ratings were obtained for old than new items

(t(63) = 8.13, £ < .001), for incorrect items statisti-

cally comparable confidence ratings were obtained for

old and new items.

Difference Scores for Confidence Ratings on Old

and Nevj Recognition Items

The mean difference scores for confidence ratings
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Table 25
Mean Confidence Ratings on Correct and Incorrect

Old and New Items on Recognition Memory Test
For Each Age x Education x Sex Group

Correct

Old (Hits) New (CR) Total
HS X S.D. X S.D. X . D,

20 to 25

Males 3. 75 .23 3 .45 .43 3. 60 28
Females 3. 44 .59 2 .95 .71 3. 19 • 56
Combined 3. 59 .46 3 .20 .62 3. 40 47Over Sex

60 to 65

Males 2. 96 .69 2 .26 .54 2. 61 • 54
Females 3. 46 .50 2 .56 .99 3

.

01 71
Combined 3. 21 .64 2 .41 .79 2. 81 64Over Sex

Combined over Age

Males 3.35 .65 2.85 .77 3.10 .66
Females 3.45 .52 2.76 .86 3.10 .62
Combined 3.40 .58 2.81 .80 3.10 .63
Over Sex

Ph.D.

20 to 25

Males 3. 73 .15 2.84 .32 3.29 .19

Females 3. 66 .31 2.43 .91 3.05 .51

Combined 3. 70 .24 2.64 .69 3.17 .39
Over Sex
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Table 25 Continued

Correct

Old (Hits) New (CR) Total
pv> nfn • u • X S.D, X S.D. X S.D.

60 to 65

Males 3. 30 .99 2. 82 .69 3. 06 .73
Females 3. 59 .29 2. 95 . 71 3. 27 .44
Combined
Over Sex

3. 44 . 72 2. 88 .68 3. 16 .59

Combined over Age

Males 3. 51 . 72 2. 83 .52 3. 17 .53
Females 3. 63 .29 2. 69 .83 3. 16 .47
Combined
Over Sex

3. 57 .54 2. 76 .69 3. 16 .49

Combined over Ed

20 to 25

Males

Females

Combined
Over Sex

3. 74 .19 3.14 .48 3.44 .28
3.55 .47 2.69 .83 3.12 .52
3.65 .36 2.92 . 71 3.28 .44

60 to 65

Males 3.13 .84 2.54 .66 2.83 .66
Females 3.52 .40 2. 75 .86 3.14 .58
Combined
Over Sex

3.32 .68 2.65 .76 2.99 .63

Combined over Age

Males 3.43 .68 2.84 .65 3.14 .59

Females 3.54 .43 2. 72 .83 3.13 .54

Combined 3.48 .56 2. 78 . 74 3.13 .56
Over Sex
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Table 25 Continued

Old (Misses)

X S.D.

Incorrect

New (FA)

X S.D.

Total

X S.D,

20 to 25

Males

Females

Combined
Over Sex

3.31

2.68

3.02

. 41

.68

.62

^ . ^ u

2.54

2. 75

. D U

.57

.56

3.14

2.61

2.89

.43

.56

.55

Males

Females

Combined
Over Sex

2.41

2.20

2.30

.43

.95

. 72

2.38

2.26

2.32

. / u

.65

^ . 39

2.31

. 50

. 73

ft 1

Combined over Age

rja 1 es

Females

Combined
Over Sex

2. 86

2.42

2.65

.62

.84

• 76

2.6 7

2.40

2.53

.66

.61

.64

2.76

C a '-t\J

2.59

.60

ft ft

• 65

Ph.D.

20 to 25

Males 2. 79 .43 2.28 . .56 .253 .35
Females 2.12 .56 .244 .55 2.29 .43
Combined
Over Sex

2.45 .60 2.36 .54 2.42 .40

60 to 65

Males 2.61 .93 2.60 .87 2.61 .69

Females 2. 70 .63 2. 70 . 77 2. 70 .66

Combined
Over Sex

2.66 . 77 2.65 .80 2.65 .65
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Table 25 Continued

Ph.D.

Old (Misses)

X S.D.

Combined over Age

Males

Females

Combined
Over Sex

Combined over Ed

20 to 25

Males 3.05

Females 2.38

Combined 2.72
Over Sex

Incorrect

New (FA)

X S.D.

Total

X S.D.

2. 70 . 71 2.44 .73 2.57 .53
2.41 .66 2.58 .67 2.51 .59
2.56 .69 2.51 .69 2.54 .55

.49 2.62 .62

.67 2.50 .54

.67 2.56 .58

2.83 .49

2.45 .51

2.65 .53

60 to 65

Males 2.51 . 71 2.49 .77 2.50 .59
Females 2.45 .82 2.48 . 73 2.46 . 72
Combined
Over Sex

2.48 . 75 2.48 .74 2.49 .65

Combined over Age

Males 2.78 .66 2.55 .69 2.67 .56
Females 2.42 . 74 2.49 .63 2.46 .62
Combined
Over Sex

2.60 .72 2.52 .66 3.60 .54
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Figure 29. Mean Confidence Ratings on Correct and
Incorrect Old and New Recognition Items
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on correct and incorrect old and new recognition items
for each Age x Education x Sex group are shown in

Table 26. The mean difference scores for old items
was higher than for new items (.89 vs. .31), and the
Item main effect was statistically significant (F

(1,46) = 19.49, £ < .001).

2. Semantic Memory

^' Confidence Ratings on Hits and False Alarms

on Recall and Recognition Tests

The mean confidence ratings for hits and false

alarms on general information recall and recognition

tests for each Age x Education x Sex group are shown

in Table 2 7. These data were submitted to a 2 (Age)

X 2 (Education) x 2 (Sex) x 2 (Order) x 2 (Memory

(Recall vs. Recognition)) x 2 (Response (Correct vs.

Incorrect)) analysis of variance.

The mean confidence rating for younger subjects

was lower than for older subjects (2.77 vs. 2.97), but

the Age main effect was nonsignificant. The mean con-

fidence rating for HS subjects was lower than for Ph.D.

subjects (2.82 vs. 2.94), but the Education main ef-

fect was also nonsignificant. The mean confidence

rating for males was greater than for females (2.94

vs. 2.83), but the Sex main effect was nonsignificant

as well. The Order main effect, as well as all inter-

actions of between subjects variables, were also non-

significant.
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Table 26
Mean Difference Scores for Confidence Ratings
on Correct and Incorrect Old and New items

Recognition Memory Tests for Each

I

Age X Education X Sex Group

HS X

Old

S.D.

New

X S.D. X

lotal

S.D.

20 to 25

Males

Females

Combinf^H
Over Sex

.50

. 71

fin

.26

.55

.55

.56

.51

. 48

.27

.57

.44

.53

.41

.57

.27

.57

,20

60 to 65

Males

Females

Combined
Over Sex

.55

1.26

.90

.62

. 75

. 76

-.12

.31

.10

.38

. 75

.62

.22

. 78

.50

.19

.44

.44

Combined over Age

Males

Females

Combined
Over Sex

.52

1.00

.76

.47

.70

.63

.20

.36

.28

.47

.65

.57

.36

. 70

.53

.23

.36

.34

Ph.D.

20 to 25

Males

Females

Combined
Over Sex

.95 .44

1.54 .51

1.24 .55

.56 .41

.19 .90

.39 .68

.75 .23

.83 .28

.79 .25
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Table 26 Continued

Ph.D. X

Old

S.D.

New

X S.D. X

Total

60 to 65

Males

Females

Combined
Over Sex

. 78

.89

.84

1.45

.55

1.03

.22

.25

.24

. 71

.48

.59

.45

.57

.51

.48

.36

.42

Combined over Age

Males

Females

Combined
Over Sex

.87

1.21

1.05

1-03

.61

.83

.22

.31

. oy

- 68

.63

• 50

• DO

.40

• J 4

• J /

Combined over Ed

20 to 25

Males .74 .42 .56 . 34 • yj ^

Females 1.15 .67 . 31 . 72 • do
Combined
Over Sex

.94 .59 .43 .57 .68 .25

60 to 65

Males .66 1.05 .05 .58 .33 .38
Females 1.07 .66 .28 .61 .68 .40

Combined
Over Sex

.87 .89 .17 .60 .50 .42

Combined over Age

Males .70 .79 .30 .54 .49 .34

Females 1.11 .66 .29 .66 .70 .35

Combined .89 . 74 .31 .59 .59 .36
Over Sex
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The mean confidence rating on recognition tests
was higher than on recall tests (3.00 vs. 2.77), and
the Memory main effect was statistically significant
(F(l,36) = 6.22, ^ < .05). The mean confidence rating
for correct responses was higher than for incorrect
responses (3.39 vs. 2.38), and the Response main ef-
fect was highly significant (F(.l,36) = 49.05, £ < .001)

The Respon.se x Education interaction was also
statistically significant (F(l,36) = 7.68, £ <.01),
and may be seen in Figure 30, which shows the mean con-
fidence ratings for hits and false alarms on general
information knowledge tests for each Education group.

Confidence ratings on correct responses were higher for
Ph.D. than HS subjects (t(54) = 2.33, £ < .05), but on

incorrect responses they were no different for the two

education groups.

The Response x Memory (Recall vs. Recognition)

interaction was also statistically significant (F(l,36)

= 9.40, £ < .01), and may be seen in Figure 31, which

shows the mean confidence ratings for hits and false

alarms on general information recall and recognition '

tests. Confidence ratings for incorrect responses were

higher on recognition than recall tests (t(53) = 3.84,

£ < .001), but for correct responses they were the same

on recall and recognition tests.
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Figure 30. Mean Confidence Ratings for Hits and

Alarms on General Information Knowledge Tests for

Education Group
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Figure 31. Mean Confidence Ratings for Hits and False
Alarms on General Information Recall and Recognition
Tests
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Pi^^^^^nce scores for Confid.n..

Hits and False Alarms on Recall .nd P^^^pnition T....

Tne mean difference scores for confidence rat-
ings on hits and false alarms were calculated to eva-
luate confidence accuracy. These difference scores on
general information recall and recognition tests for
each Age x Education x Sex group are shown in Table

28. These scores were submitted to a 2 (Age) x 2

(Education) x 2 (Sex) x 2 (Order) x 2 (Memory (Recall

vs. Recognition)) analysis of variance.

The mean difference score for younger subjects

was greater than for older subjects (1.14 vs. .91), but

the Age main effect was nonsignificant. The mean dif-

ference score for HS subjects was lower than for Ph.D.

subjects (.90 vs. 1.18), and the Education main effect

was statistically significant (F(l,36) = 7.68, £ < .01).

The mean difference scores for males and females were

almost identical (1.01 vs. 1.00), and the Sex main ef-

fect was nonsignificant. The Order main effect was

also nonsignificant.

The mean difference score for recall tests was

higher than for recognition tests (1.28 vs. .81), and

the Memory main effect was statistically significant

(F(l,36) = 9.40, £ .01).

c. Confidence Ratings on True and False Recognition

Items

The mean confidence ratings on correct and
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Table 28

Mean Difference Scores for Confidence Ratings On
Hits and False Alarms on General Information

Recall and Recognition Tests for Each
Age X Education x Sex Group

Recall Recognition Total

HS X S.D. X S - D VA S.D.

20 to 25

Males

Females

Combined
Over Sex

1.56

.95

1.22

7

.51

. D /

.65

.24

.25

.24

1.12

.83

.96

.20

.36

.32

60 to 65

Males •
r; /-

. DD . 65 .84 .62
Females .96 .94 . O D a A

. d4 .60 .59
Combined
Over Sex

1.14 .DO .bo . 71 . 59

Combined over Age

Males 1.43 .34 .59 .49 .94 .51
Females .95 .75 .51 .50 .69 .51
Combined
Over Sex

1.17 .63 .55 .49 .80 .52

Ph.D.

20 to 25

Males 1.12 .93 1.39 .65 1.24 .58

Females 1.49 .69 .97 .46 1.29 .29

Combined
Over Sex

1.29 .82 1.18 .58 1.26 ,45
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Table 28 Continued

Recognition

Fn« D. X S.D. X S.D. X S.D.

60 to 65

Males

Females

Combined
Over Sex

.96

1.84

1.37

.55

. 72

.76

.85

.83

.84

.62

.48

.54

.91

1.35

1.11

.46

.34

. 45

Combined over Age

Males 1.04 .73 1.12 .67 1.06 .54
Females 1.68 . 70 .90 .46 1.32 .30
Combined
Over Sex

1.33 . 77 1.01 .58 1.18 .45

Combined over Ed

20 to 25

Males 1.28 .78 1.03 .63 1.20 .47
Females 1.24 .63 .82 .39 1.08 .39
Combined
Over Sex

1.26 .69 .92 .52 1.14 .42

60 to 65

Males 1.13 .49 . 71 .63 .87 .52
Females 1.40 .93 .59 .60 .95 .61
Combined
Over Sex

1.26 . 74 .65 .61 .91 .56

Combined over Age

Males 1.19 .62 .86, .64 1.01 .51

Females 1.33 .80 .71 .51 1.00 .52

Combined 1.28 .72 .81 .61 1.04 .50
Over Sex
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incorrect true and false items on general information

recognition tests for each Age x Education x Sex group
is shown in Table 29. These data were submitted to a

2 (Age) x 2 (Education) x 2 (Sex) x 2 (Order) x 2

(Item (True vs. False)) x 2 (Response (Correct vs.

Incorrect)) analysis of variance. The additional in-

formation gained in this analysis concerns confidence

ratings on true vs. false items. The mean confidence

rating on true items was lower than on false items

(2.86 vs. 2.93), but the Item main effect was nonsig-

nificant.

The Item x Response interaction was statistically

significant (F(l,48) = 9.22, £ < .01), however, and

may be seen in Figure 32, which shows the mean confi-

dence ratings for correct and incorrect true and false

items on general information knowledge recognition

tests. For correct responses, significantly higher

confidence ratings were observed for true than false

items (t(63) = 2.21, £ C .05), while for incorrect

responses significantly higher confidence ratings

were observed for false than true items (t(63) = 11.53

£ '< .001).

d. Difference Scores for Confidence Ratings on

True and False Recognition Items

The mean difference scores for confidence

ratings on correct and incorrect true and false items
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Table 29
Nean Confidence Ratings on Correct and Incorrect

True and False Iter.s on General Information
Recognition Tests for Each Age

X Education x Sex Group

HS

20 to 25

Males

Females

Combined
Over Sex

True

X S.D.

Correct

False

X S.D,

Mean

X S.D.

3.53 .41 3.58 .35 3.56 .38
2.91 .32 2. 72 .50 2.82 .37
3.22 .48 3.15 .61 3.19 .53

60 to 65

Males

Females

Combined
Over Sex

3.32

3.32

3.22

.79

.54

.65

3.24

2.86

3.05

.60

.55

.59

3.28

3.09

3.19

.68

.49

.58

Combined over Age

Males

Females

Combined
Over Sex

3.43

3.12

3.27

.61

.48

.56

3.41

2. 79

3.10

.50

.51

.59

3.42

2.95

3.19

.55

.44

.54

Ph.D.

20 to 25

Males 3.30 .21 3.24 .37 3.27 .27
Females 3.44 .20 3.34 .28 3.39 .19
Combined
Over Sex

3.37 .21 3.29 .32 3.33 .23
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Table 29 Continued

Correct

Ph n
True

X S.D.

False

X S.D.

Me

X

an

S.D.

60 to 65

Males

Females

Combined
w'vcxr oex

3.70

3.43

3.57

.27

.55

.44

3.59

3.60

3.60

.23

.29

.25

3.65

3.51

3.58

.22

.35

.29

Combined over Age

Males 3.50 .31 3.41 .35 3.46 .31
Females 3.44 .40 3.47 .30 3.45 .28
Combined
Over Sex

3.47 .31 3.44 .32 3.46 .29

Combined over Ed

20 to 25

Males 3.42 .33 3.41 .39 3.41 .35
Females 3.18 .38 3.03 .50 3.10 .41
Combined
uver 5ex

"> "3 no . oU .37 3.22 .48 3.26 .41

60 to 65

Males 3.51 .60 3.42 .47 3.47 .52
Females 3.37 .53 3.23 .57 3.30 .47
Combined
Over Sex

3.44 .56 3.32 .52 3.38 .50

Combined over Age

Males 3.47 .48 3.41 .43 3.44 .44

Females 3.28 .46 3.13 .54 3.20 .44

Combined 3.37 .48 3.27 .50 3.32 .45
Over Sex



-243-

Table 29 Continued

True

Incorrect

False Mean
HS X S.D. X VA S.D.

20 to 25

Males

Females

Combined
Over Sex

2.93

1.99

2.46

.66

.44

.73

2.99

2.34

2.61

.66

.36

.65

2.96

2.11

2.54

.62

.28

.64

60 fn fiR

1 1 Ct X C: ia

Females

Combined
Over Sex

O AC^•45

1. 77

2.11

.89

.61

.81

2. 77

2.96

2.87

.59

.66

.61

2.61

2.36

2.49

.72

.44

.59

Combined over Aqe

1 1 cl J. c iS • 69 . 80 2.88 .62 2. 79 .67
TP^m —1

"1 nr emai e

s

1.88 .52 2.60 .64 2.24 .38
Combined
Over Sex

2.28 .78 2. 74 .63 2.51 .60

Ph.D.

^ U L.O £1 J

fiaX e s 2,10 .51 1.91 .54 2.01 .40
Females 2.21 .85 2.48 .60 2.34 .67
Combined
Over Sex

2.16 .68 2.19 .62 2.18 .56

60- to 65

Males 2.78 .59 2.85 .65 2.81 .59
Females 2.56 .39 2.60 . 71 2.58 .21

Combined 2.67 .50 2. 72 .67 2. 70 .45
Over Sex
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Table 29 Continued

Ph.D.
True

X S.D.

Combined over Age

Males 2.44

Females 2.39

Combined 2.42
Over Sex

Combined over Ed

20 to 25

Males

Females

Combined
Over Sex

.64

.66

.64

Incorrect

False

X S.D.

2.38 .76

2.54 .64

2.46 .69

Mean

X S.D.

2.41 .64

2.46 .49

2.44 .56

2.52 . 72 2.45 .81 2.49 . 70
2.10 .66 2.36 .49 2.23 .51
2.31 . 71 2.40 .66 2.36 .62

60 to 65

Males

Females

Combined
Over Sex

2.61 . 75 2.81 .60 2. 71 .64
2.16 .64 2. 78 .69 2.47 .32
2.39 . 72 2. 79 .64 2.59 .52

Combined over Age

Males 2.5 7 .72

Females 2.13 .64

Combined 2.35 .71
Over Sex

2.63 . 72 2.60 .67
2.57 .63 2.35 .45

2.60 .67 2.47 .58
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Figure 32. Mean Confidence Ratings for Correct and

Incorrect True and False Items on General Information

Recognition Tests
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on general information recognition tests for each Age
X Education x Sex group is shown in Table 30. The

^

mean difference score was higher for true than false
items (1.05 vs. .70), and the Item main effect was
statistically significant (F(l,48) =. 9.22, £ < .oi).

3. Summary

TO summarize the results for memory confidence
accuracy, 2 (Age) x 2 (Education) x 2 (Sex) analyses
Of variance on the mean differences between confiden
ratings on correct and incorrect episodic and semantic
recall and recognition responses, as well as on aver-
age episodic and semantic confidence are summarized in

Table 31.

a. Episodic Memory Confidence

Younger subjects' recall confidence ratings

were more accurate than those of older subjects, while

older subjects' recognition confidence ratings were

more accurate than those of younger subjects, however,

Age accounted for only 1% of the variance in recall

confidence accuracy and 2% in recognition confidence

accuracy, Ph.D. subjects were more accurate than HS •

subjects, and Education accounted for 9% of the vari-

ance in recall confidence accuracy and 4% in recogni-

tion confidence accuracy. Females were more accurate

than males and Sex accounted for 3% of the variance in

recall confidence accuracy and 3% in recognition confi-



-247-

Table 30
Mean Difference Scores for Confidence Ratings

On Correct and Incorrect True and False
Items On General Information Recognition For

Each Age x Education x Sex Group

True

HS

20 to 25

Males

Females

Combined
Over Sex

60 to 65

Males

Females

Combined
Over Sex

X

False

X S.D.

Total

X S.D.

.69 .50 .67 .25 .68 .28

.92 .44 .49 .56 .70 .32

.81 .47 .57 .44 .69 .29

.88 .94 .54 .61 .67 .73

.56 .78 -.11 .82 .72 .52

.22 .91 .19 . 78 . 70 .61

Combined o

Males

Females

Combined
Over Sex

Age

.79 .75

1.24 .70

1.02 .74

.61 .45

.19 .74

.38 .65

.68 .55

.71 .41

.70 .48

Ph.D.

20 to 25

Males 1.20 .48 1.32 .81 1.26 .53

t'emales 1.41 .69 .86 .52 1.05 .51

Combined 1.29 .57 1.09 .70 1.15 .51
Over Sex
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Table 30 Continued

True False Total
irn • u , X S.D. X S.D. X S.D,

60 to 65

Males .92 .58 .85 .51 .83 .53
Females .87 .82 1.00 . 71 .93 .21
uomDined
Over Sex

.90 .68 .93 .61 .88 .40

Combined over Age

Males 1 .06 .53 1.10 . 71 1 .05 .56
Females 1 .12 . 78 .93 .60 .99 .38
Combined
Over Sex

1 .09 .65 1.01 .65 1. 02 .47

Combined over

20 to 25

Males

Females

Combined
Over Sex

Ed

.96 .54

1.15 .60

1.05 .57

1.02 .69

.67 .56

.84 .64

.99 .51

.87 .45

.93 .48

60 to 65

Males

Females

Combined
Over Sex

.90 .76 .69 .56 .75 .62

1.21 .85 .45 .93 .83 .40

1.06 .81 .56 .78 .79 .52

Combined over

Males

Females

Combined
Over Sex

Age

.93 .65

1.18 .73

1.05 .70

.86 .64

.56 .77

.70 .72

.87 .58

.85 .42

.86 .50
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Table 31
summary ANOVAs for Episodic and Semantic

Confidence Accuracy

Episodic

df = 1.56 1.02

X =

p

Recall

P Eta^

Age -.03
. 04 < 1 NS <.0l

Education -.23
.32

A r\ A4 • U4 .06 .09

Sex -.17
. 14 1.54 IMo .03

Age X Ed
< 1 NS

Age X Sex 4.99 .05

Ed X Sex 1.07 NS

Age X Ed X Sex <1
pMultiple R

.14

Semantic

df = 1,56 1.26

X =

p

Recall

P Eta^

Age .00
.00 <1 NS <.01

Education -.09
.07

/ 1\ -L
XT CNS .01

Sex -.07
07 < 1 NS .01

Age X Ed < 1 NS

Age X Sex < 1 NS

Ed X Sex 8.40 <.01

Age X Ed X Sex < 1 NS

2Multiple R .03
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Table 31 Continued

Episodic

df = 1,56

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

Multiple

1.05

.08
-.08

-.09
.13

-.11
.09

X = Recognition

F p

< 1

1.25

1.43

1.24

1. 73

< 1

1.45

NS

NS

NS

NS

NS

NS

NS

Eta'

.02

.04

.03

.10

Semantic

df = 1,56

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

2Multiple R

.85

X = Recognition

F P

-.23

.18

.09
.09

5.90

1.01

< 1

< 1

< 1

1.02

<.05

NS

NS

NS

NS

NS

.12

.03

.20
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Table 31 Continued

Episodic

df = 1,56

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

Multiple

1.03

.02
-.02

-.16
.22

-.14
• 11

X = Total
p 1

<1

4.43

2.42

1.39

5.65

< 1

K 1

NS

< .05

NS

NS

< .05

NS

NS

Eta

< .01

.10

.04

.16

Semantic

df = 1,56 1.06

X = Total

F P Eta

Age

Education

Sex

Age X Ed

Age X Sex

Ed' X Sex

Age X Ed X Sex

2Multiple R

.08
-.06

-.16
.13

.01
-.01

1.17

5.22

< 1

-s 1

5.99

< 1

NS

.05

NS

NS

NS

< .05

NS

.03

.10

< .01

.12



-252-

dence accuracy. These variables accounted for 14%
Of the variance in episodic recall confidence accuracy
and 10% in episodic recognition confidence accuracy.

Furthermore, summed over recall and recognition, 16%
of the variance could be accounted for: 1% by Age,

10% by Education, and 4% by Sex.

t>« Semantic Memory Confidence

There were no differences in the accuracy of

recall confidence ratings of younger and older subjects

but younger subjects' recognition confidence ratings

were more accurate than those of older subjects, and

Age accounted for 7% of the variance in recognition

confidence accuracy. Ph.D. subjects were more accurate

than HS subjects, and Education accounted for 10% of

the variance in recall confidence accuracy and 12% in

recognition confidence accuracy. Females' recall con-

fidence ratings were more accurate than males', while

males' recognition confidence ratings were more accu-

rate than females, however. Sex accounted for only 1%

of the variance in recall confidence accuracy and 3%

in recognition confidence accuracy. These variables

accounted for 3% of the variance in semantic recall

confidence accuracy, and 20% in semantic recognition

confidence accuracy. Furthermore, summed over recall

and recognition 12% of the variance could be accounted

for: 3% by Age, 10% by Education, and less than 1% by

Sex.
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F. Times

Subjects worked on tasks at their own pace, but
they were asked to record the time at the beginning

and end of each task. The mean time spent on each

task by each Age x Education x Sex group is shown in

Table 32. These times were submitted to a 2 (Age) x

2 (Education) x 2 (Sex) x 2 (Order) x 9 (Task (Back-

ground Questionnaire vs. Metamemory Questionnaire vs.

Association vs. Memory Study vs. Recall Prediction vs.

Incidental Recall vs. Intentional Recall vs. General

Information Recall vs. Recognition)) analysis of vari-

ance. The average time spent on all tasks was 79

minutes. Younger subjects spent less time than older

subjects (68 vs. 89), and the Age main effect was

statistically significant (F(l,48) = 14.45, £ < .001).

HS subjects spent more time than Ph.D. subjects (86 vs.

71), and the Education main effect was also statisti-

cally significant (F(l,48) = 7.31, £ < .01). Males

spent less time than females (77 vs. 80), but the Sex

main effect was nonsignificant. The Order main effect

was also nonsignificant.

The mean time spent on the background questionnaire

was 5 minutes, on the metamemory questionnaire 16 min-

utes, generating associations 4 minutes, studying in-

tentional memory items 3 minutes, predicting intentional

and incidental recall 2 minutes, recalling incidental
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sterns
5 .inutes, recalling intentional ite.s 5 .inutes,

recalling general information facts 9 minutes, and
responding to the recognition task 20 minutes. The
Task main effect was highly significant (F(8,384) =

266.43, H < .001). Moreover, Task interacted signifi-
cantly with Age (F(8,384) - 14.54, ^ < .001), and Ed-
ucation (F(8,384) = 5.12, £ < .05).

Mean tirnes^ spent on each task by the two Age
groups may be seen in Figure 33. Older subjects spent
significantly more time than younger subjects on the
background questionnaire (t(48) = 2.63, £ < .05)

general information recall (f(48) = 3.69, £< .001),
and the recognition task (t(48) = 5.64, £ ^ .001).

Age did not have a significant effect on the amount of

time spent on any of the other tasks.

Nean times spent on each task by the two Educa-

tion groups may be seen in Figure 34. hs subjects

spent significantly more time than Ph.D. subjects on

the background questionnaire (t(48) = 3.61, £ < .001),

predicting recall (t(48) = 2.13, £ < .05), and the

recognition task (t(48) = 3.49, £ < .001). Education,

did not have a significant effect on the amount of

time spent on any of the other tasks.

Time spent preparing for memory tasks, that is

generating associations to incidental items, and study-

ing intentional items, was of particular interest. The
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Figure 33. Mean Ti.es Spent on Each Task by the Two
Age Groups
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Figure 34. Mean Ti.es Spent on Each Tas. by the Two
Education Groups
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mean time spent generating associations was 3.89 min-
utes, and the mean time studying was 3.34 minutes.
These times were not statistically different.

^

A composite preparation time score was computed
by summing the time spent generating associations to
incidental items and studying intentional items. These
measures were submitted to a 2 (Age) x 2 (Education)

X 2 (Sex) analysis of variance, the results of which
are summarized in Table 33. Overall the mean prepara-

tion time was 7.23 minutes. Younger subjects spent

less time preparing for memory tasks than older sub-

jects (6.65 vs. 7.81), but the Age main effect was

nonsignificant. HS subjects spent more time preparing

for memory tasks than Ph.D. subjects (7.03 vs. 7.43),

but the Education main effect was also nonsignificant.

Males spent less time preparing for memory tasks than

females (6.28 vs. 8.18), but the Sex main effect was

nonsignificant as well. These variables accounted for

only 4% of the variance in preparation time: Age 1%,

Education less than 1%, and Sex 3%.

G. Health Information

a. Objective Physical Health

An objective physical health score was com-

puted by summing health problems reported on the back-

ground questionnaire. Larger scores indicated poorer

health. These scores were submitted to a 2 (Age) x
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Table 33

Summary ANOVA for Preparation Time

X = Preparation Time
df =1,56 7?"^ r> 0

Ed X Sex

Age -.58
.58 <1 NS .01

Education -20
-.20 < NS <.01

Sex —.95 - _ _

.95 -^'^^ NS .03

Age x Ed ^2

Age X Sex • 2.19

NS

NS

< 1 NS

Age X Ed X Sex < 1 NS

Multiple
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2 (Education) x 2 (Sex) analysis of variance, the
results of which are summarized in Table 34. Overall
the mean score was 6.70. Younger subjects had fewer
health problems than older subjects (4.62 vs. 8.78),
and the Age main effect was statistically significant
(F(l,56) = 24.09, £ < .001). hs subjects had fewer
health problems than Ph.D. subjects (6.28 vs. 7.12),
but the Education main effect was nonsignificant. Males
had fewer health problems than females (5.40 vs. 8.00),
and the Sex main effect was statistically significant

(F(l,56) = 9.38, £ < .01). These variables accounted

for 34% of the variance in objective physical health:

Age 24%, Education 1%, and Sex 10%.

^» Subjective Physical Health

Subjects were asked to make subjective ratings

of their physical health on an 11 point scale (0 =

poor thru 10 - excellent). These responses were sub-

mitted to a 2 (Age) x 2 (Education) x 2 (Sex) analysis

of variance, the results of which are summarized in

Table 34. Overall the mean score was 7.55. Younger

subjects gave lower ratings of physical health than

older subjects (7.44 vs. 7.66), but the Age main ef-

fect was nonsignificant. HS subjects gave lower rat-

ings of physical health than Ph.D. subjects (7.53 vs.

7.57), but the Education main effect was also nonsig-

nificant. Males gave lower ratings of physical health
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Table 34
summary ANOVAs for Health Information Measures

Age X Ed

Age X Sex

Ed X Sex

Age x Ed X Sex

Objective X := Physical Health
df

,

= 1,56 ci *~i r\D. /O
— P P Eta"^

Age -2 - OR
2.08 24.09 < .001 .24

Education -.42
.42 < 1 NS .01

Sex -1.30
9.38 < .01

Age X Ed
< 1 NS

Age X Sex 6.86 < .05

Ed X Sex
< 1 NS

Age X Ed X Sex < 1 NS
- . ?Multiple R

.34

Subjective X = Physical Health

df = 1,56 7.55 F P Eta^

Age -.11
all < 1 NS < .01

Education -.02
.02 < 1 NS <.01

Sex -.39
.39 3.00 < .09 .04

< 1

5.22

5.22

< 1

NS

^ .05

^ .05

NS

Multiple R' .05
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Table 34 Continued

Subj ective

df = 1,56

X = Mental Health

7.50 F p Eta'

Age

Education

Sex

Age X Ed

Age X Sex

Ed X Sex

Age X Ed X Sex

Multiple

-.03
.03

-.53

.53

-.50

.50

<1

4.57

4.05

< 1

< 1

9.89

1.01

NS

< .05

<.05

NS

NS

<.01

NS

<.01

.06

.05

.11
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than females (7.16 vs 7 q/^ ^\ .XD vs. /.94), and the Sex main effect
was marginally significant (F(l,56) = 3.00, £ < .09).
These variables accounted for only 5% of the variance
in subjective physical health: Age 1%, Education 1%,
and Sex 4%.

c» Subjective Mental Health

subjects were asked to make subjective ratings
Of their mental health on an 11 point scale (0 = poor
thru 10 = excellent). These responses were submitted
to a 2 (Age) x 2 (Education) x 2 (Sex) analysis of

variance, the results of which are summarized in Table

34. Overall the mean score was 7.50. Younger subjects

gave lower ratings of mental health than older subjects

(7.47 vs. 7.53), but the Age main effect was nonsignifi-

cant. HS subjects gave lower ratings of mental health

than Ph.D. subjects (.697 vs. 8.03), and the Education

main effect was statistically significant (F(l,56) =

4.57, £ < .05). Hales gave lower ratings of mental

health than females (7.00 vs. 8.00), and the Sex main

effect was statistically significant (F(l,56) = 4.05,

£ < .05). These variables accounted for 11% of the

variance in subjective mental health: Age less than

1%, Education 6%, and Sex 5%.

H. Relationships Betweeii Variables

!• Health and Memory Information

Correlations between health and memory information
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measures for the entire sample are shown in Table 35.

somewhat surprisingly, objective and subjective physi-
cal health measures did not correlate significantly,

although subjective physical and mental health ratings

did (r = .56, £ < .001). More health problems were

associated with more memory problems (r = .19, £ < .07),

and more memory problems were associated with poorer

subjective mental health ratings (r = .17, £ < .i).

Poor subjective mental health ratings were related to

greater expectation of memory decay (r = -.23, £ < .05),

as were more memory problems (r = .19, £ < .07), and

less memory knowledge (r = .19, £ < .08). Greater mem-

ory demands were related to fewer health problems (r =

.17, £ < .09), and better subjective physical (r = .18,

£ < .05) and mental (r = .44, £ < .001) health ratings.

Greater memory demands were also related to fewer memory

problems (r = .38, £ < .001), and more memory knowledge

=-.17, £ < .09). More use of memory strategies was

related to poorer subjective physical (r = -.17, £ <

.09) and mental health ratings (r = -.22, £ .05),

and also to more memory problems (r = .32, £ .01),

but less memory knowledge (r = .23, £ < .05).

2. Memory Prediction, Confidence, and Performance

Correlations for average episodic and semantic

memory performance, prediction accuracy, and confidence

accuracy, for the entire sample are shown in Table 36,
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Table 35

Correlations Between Health and Memory
Measures for Entire Sample

All
Subjects SPH SMH MP EMD MD MK MS

SPH
-.0383

.382

SMH

MP

EMD

MD

MK

MS

.0094 .5617

.471 .001

.1947 -.0447 -.1680

.062 .363 .002

.1377 -.2275 -.1114 .1882

.139 .035 .190 .068

-.1737 .1837 .4397 -.3801 -.1444
.085 .073 .001 .001 .127

.0662 .0219 -.0619 .1389 .1859 -.1745

.301 .432 . 314 .137 .071 .084

.1286 -.1744 -.2155 . 3243 .1487 -.0984

.156 .084 .044 .004 .121 .220

.2250

.037
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Table 36
correlations for Average Episodic and Semantic

Memory Performance, Prediction, and
Confidence for the Entire Sample

All
Subjects F PR Pn ECON SMEM SPRED

-.6147

.001

ECON
.3857

.001

-. 4037

.001

SMEM
.1635

.098

-.470

.123

.2697

.017

SPRED
-.1237

.165

.0688

.295

-.1380

.145

-.4418

.001

SCON
.0526 .0467 .1983 .3579
.341 .358 .061 .002

SCON

-.0616

.316
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and for each Age, Education, and Sex group, in Appen-
dix C. separate correlations for episodic and semantic
recall and recognition performance, prediction accuracy
and confidence accuracy are also shown in Appendix C.

More accurate episodic memory prediction was assoc
iated With better episodic memory performance (r = .61,

£ < .001), and more accurate episodic confidence rating
was also associated with better episodic memory perform-
ance (r = .39, ^ < .001). Likewise, more accurate
semantic memory prediction was associated with better
semantic memory performance (r = -.44, £ < .001) and

re accurate semantic memory confidence rating was

ssociated with better semantic memory performance (r =

.36, £ < .01).

Accuracy of episodic prediction and confidence

rating was related (r = 40 , £ < . oOl
) , but accuracy

of semantic prediction and confidence rating was not.

Episodic and semantic memory performance was margin-

ally related (r = .16, £ s .1), as was episodic and

semantic confidence rating accuracy (r = .20, £< .07),

but episodic and semantic prediction accuracy was not

related. Similar patterns of results were obtained for

each Age, Education, and Sex group.

3. Predictors of Memory Performance

Correlations of episodic and semantic memory

performance with health and memory information measures,

mo

a
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preparation ti.e, and nu.ber of associations, for the
entire sample are shown in Table 37. More preparation
time was associated with better episodic ..en^ory per-
formance (r = .42 n ^ nm ^^- £ < .001), as was the production of
more associations (r = .36 n m ^ ^^v_ .OD, £ ^.ui}. Also, high sub-
jective health ratings (r = .18 d < n«>>vi_ .±0, £ \ .08;, and more
memory knowledge (r = -.27, £ < .05) were related to
good episodic memory performance, but only high expect-
ation Of memory decay was related to good semantic
memory performance (r = . 2 7 , £ < . 05 )

.

Regression Analyses

3« Episodic Memory

Stepwise multiple regression analyses were

carried out to ascertain the best predictors of epi-

sodic memory performance. Summaries of these analyses

are shown in Table 38. For average episodic memory

performance, the first variable to enter the prediction

equation was preparation time, which accounted for 18%

of the variance. The second variable added was Age,

which accounted for an additional 19% of the variance.

Subjective physical health accounted for an additional

7% of the variance, and Education 5%. Summed together,

these variables accounted for 47% of the variance in

episodic memory performance,

b. Semantic Memory

Stepwise multiple regression analyses were
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Table 38

Summary of Multiple Regression for Episodic
And Semantic Memory Performance

Recall
Episodic
Memory Variable f p

TIME 16.03 < .001 .21
Abb 15.90 < .001 .37
Ayr T~)

5. 75 < .05 .43

4.65 ^ .05 .47
MK 3.16 ^ .09 .49

MS 3.54 < .07 .52

ED 3.16 <: .09 .55

Recognition

AGE 7. 77 < .01 .11

TIME 7.40 <.01 .21

LU 4.21 < .05 .26

SPH 3. 73 < .06 .30

MD 3.25 <.08 .34

ASSOC 2.87 < .1 .37

Total

TIME 13.47 < .001 .18

AGE 17.63 < .001 .36

SPH 5.85 <.05 .42

ED 5.97 < .05 • .47
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Table 38 Continued

Semantic
Memory Variable

ED

AGE

Recall

9.39 <.oi

5.71 <.05

R

.13

.21

EMD

ED

SEX

Recognition

6.15 ^.05

3.17 <.08

3.11 <:.09

.09

.14

.18

ED

AGE

SEX

Total

10.58 <;.01

6.05 <.05

2.87 < .06

.15

.26

.27
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carried out to ascertain the best predictors of semantic
memory performance. Summaries of these analyses are

shown in Table 38. For average semantic memory per-

formance the first variable to enter the prediction

equation was Education, which accounted for 15% of the

variance. The second variable added was Age, which ac-

counted for an additional 8% of the variance, and Sex

accounted for an another 5%. Summed together, these

variables accounted for 2 7% of the variance in semantic

memory performance.

V. Discussion

^* PJ^ocessinq Differences Contributing to Age Differences

in Memory

1 • Episodic Memory

In this study, as in previous studies, (e.g.,

Botwinick % Storandt, 1974; Bromery, 1958; Buschke,

1974; Craik, 1968; Craik, & Mason, 1969; Denny, 1974;

Erber, 1974; Eysenck, 1974; Hultsch, 1969, 1971, 1975;

Laurence, 1967 a,b) 60-year olds were found to perform

significantly worse than 20-year olds on episodic memory

tasks. Unlike previous findings (e.g., Botwinick &

Storandt, 1974; Craik, 1971; Erber, 1974; Gordon &

Clark, 1974) however, comparable aging effects were

observed for recall and recognition. This difference

may be explained by the fact that recognition tests in

the present study always followed a number of other,
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possibly interfering tasks, and were probably thus more
difficult.

Three hypothesized processing differences contri-
buting to age-related episodic memory impairment were
hypothesized, and Table 39 summarizes the data most
pertinent to each of these hypotheses which will be

discussed in the following sections.

a* Processing Overload Hypothesis ^
It is possible that because older people have

lived longer and had more experiences, they have fuller

and perhaps overloaded memories (e.g., Craik, 1975;

Horn, 1975; Kausler, 1970). if this is true, retrieval

cues may trigger many associations, and this may inter-

fere with task specific retention.

Mediator Overload . One purpose of includin

the association task in the present study was to assess

the hypothesis that older subjects produce an overload

of mediators. Since there were no differences in the

number of free associations older and younger subjects

generated this hypothesis was not supported. Of course

the number of associations generated in this overt

association task may not reflect covert associative

processes adequately, and it may thus be useful to exa-

mine age differences on other measures of associative

activity.

2. Selector Impairment . Regardless of v;hether

or not older subjects experience increased associative
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Table 39

Summary of Data Most Relevant to Hypothesized
Processing Differences Contributing To

Age Difference in Episodic

Memory Performance

VARIABLE

# Associations

# Intrusions

Incidental Recall

Incidental Recognition

Recall Difference
(Incidental > Intentional)

Recognition Difference
(Incidental >. Intentional)

Preparation Time

Response Criterion

20-25 60-65 P

30 31 NS

.85 ,78 NS

40% 2 3% <.0Ol

68% 61% NS

1% -5% NS

9% 21% <.05

3 4 NS

.85 .75 NS

Reported Strategy Use 29 30 NS
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activity, an impaired selector mechanism could produce

interference effects. That is, a failure to differen-

tiate between appropriate and inappropriate responses

could account for poor memory performance. since large

numbers of recall intrusions might indicate selector

impairment, number of intrusions were examined. Both

younger and older subjects produced very few intrusions,

and the level of intrusions was almost identical for the

two age groups. Thus, there was no evidence of selector^

impairment.

b. Processing Deficit Hypothesis

Many investigators have suggested that proces-

sing deficits can account for older subject's poorer

memory performance (e.g., Canestrari, 1968; Craik, 1975;

Denney, 1974; Eysenck, 1974; Horn, 1975; Hulicka &

Grossman, 1967; Hulicka & Weiss, 1965; Hultsch, 1969,

19 71; Moenster, 19 72; VJimer & Wigdor, 1958). For ex-

ample, in direct contrast to the processing overload

hypothesis, a processing deficit hypothesis suggests ^

that older subjects internally generate fewer associa-

tions than younger subjects, and thus have fewer

retrieval cues available. '

1. Mediator Deficiency . In so far as the

number of associations generated in the association

task was indicative of internal associative processing,

the association data is again relevant. As already
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indicated, however, the number of associacions pro-
duced by each age group was comparable; therefore, the

capacity to produce mediators probably does not con-

tribute to memory performance deficits. Again, this

conclusion rests upon the assumption that the overt

free association task reflected covert associative

processing capacity.

Production Deficiencv. Both age groups

recognized more incidental than intentional items. It

may thus be concluded that, when faced with the inten-

tional memory task, they did not engage in the type of

associative activity involved in the free association

tasks, yet this type of processing facilitated recogni-

tion. It may be concluded that both age groups suffered

from a production deficiency with respect to the assoc-

iative activity involved in generating free associations

the association instructions improved retention. How-

ever, there was a significant Age x Item Type interac-

tion on recognition performance. Older subjects appa-

rently suffered from a more severe production deficiency

than younger subjects.

3. Mediator Inefficiency . This associative

processing production deficiency may thus be added to

the growing list of production deficiencies contribut-

ing to older subjects' poorer memory performance (e.g.,

Canestrari, 1968; Eysenck, 1974; Hulicka & Grossman,
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1967; Hultsch, 1969, 1971). Age differences were ob-
served on incidental recall, even though acquisitional
.processing was presumably equated, that is, older sub-
jects produced as many associations as younger subjects.
It seems likely then, that the associations generated

^by older subjects were not utilized as efficiently as

by younger subjects. Thus, as in previous studies ^ich
have manipulated l^^^ii^Ttic mediational processing (e.g.,

Eysenck, 1974; Hultsch, 1969, 1971), some of the age-

related performance decrement in the present study was

probably attributable to mediational inefficiency. Of

course, the nature of this ineffi"^^iency is not clear,

and further work will surely need to address this problem

Finally, since the mediational inefficiency was ob-

served on recall but not recognition, it might be hypo-

thesized that primarily retrieval deficits contributed

to the inefficiency. On the other hand, a production

deficiency was observed for intentional recognition,,.

where retrieval demands were minimal. Thus, age decre-

ment in memory performance were probably attributable

to processing deficits at both acquisition and retrieval,

c. Strategy Deficit Hypothesis

Less automatic, more subject controlled strat-

egic processing deficits could also contribute to age

differences in memory. One gross indication of acquisi-

tional strategy use might be the amount of time subjects
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were
take in preparing for memory tasks. Since there
no age differences in the amount of study time used in

preparing for intentional memory tasks, however, sup-
port for this kind of a strategy deficit by older sub-
jects was not obtained.

In recognition tasks it is possible to ascertain

decision strategy differences. For example, if subjects
adopt a conservative criterion for judging old items old,

they would produce more errors of ommission, but not

commission. Signal detection analyses were carried out

to separately assess retentional and decision components

of recognition. While older subjects' retention was

poorer than younger subjects, no age differences in re-

sponse criterion was found. Finally, subjects responses

to questions concerning memory strategy use also failed

to support the strategy deficit hypothesis, for a few

memory strategies, such as concentrating harder and

asking other people's help, older subjects actually

reported greater strategy use than younger subjects.

2 . Semantic Memory

While older subjects performed worse than youngqr

subjects on episodic memory tasks, they performed

better than younger subjects on semantic memory tasks.

Using the same materials, Botwinick & Storandt (1974)

found a similar, though nonsignificant trend. Reten-

tion of information presupposes prior exposure to it.
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and it is quite possible that older subjects' superi<

semantic memory performance merely reflected age dif-

ferences in exposure to the particular facts tested.

Additionally, the observed age differences may have

reflected age differences in exposure to other inform-

ation, relevant to the particular facts that were tested

Alternatively, an age advantage in skills needed for

good performance on retention tests of more general,

ecologically valid material may be suggested. It seems

most probably however, that the age reversals on semanti

memory tasks were attributable to differential knowledge

concerning the specific facts tested, and related inform

ation, not to differential memory processing. Examina-

tion of age effects on semantic memory tasks that uti-

lize material equally well known by all age groups are

still needed.

B. Metamemory in Adulthood

Metamemory is a newly conceptualized cognitive

component of memory (e.g., Flavell & Wellman, 1976;

Kreutzer, Leonard & Flavell, 1976), thought to play

an important role in control of other mnemonic pro-

cesses. Although no developmental studies of metamem-

ory in adults have yet been reported, the present study

assessed adults explicit metamemory knowledge and com-

petence in two monitoring skills, memory prediction

and confidence rating.
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Generalized-Abstracted Knowledge. Questionnaire

Generalized-Abstracted metamemory knowledge is

not elicited in the act of remembering, but rather

refers to more general knowledge about the structure

and functioning of memory. Although considerably more

work will be needed to thoroughly assess adults' expli-

cit knowledge about memory, and to relate this know-

ledge to memory performance, the present study provides

preliminary data about adults' reflections on memory,

and the information about memory that they have abstract

ed from life-long experiences.

Subjects' responses to explicit questions indicated

how they assessed the memory demands they encounter,

memory strategies and aids they use, memory changes

they expect, and knowledge they have about the way mem-

ory functions.

Most subjects thought they encountered more memory

demands than average, though these were not rated as

excessive. As might be expected, graduate students and

academicians thought they encountered greater memory

demands than nonacademics. It was interesting too,

that females thought they encountered greater memory

demands than males, and younger subjects somewhat

greater memory demands than older subjects.

On several questions assessing memory problems,

and use of memory strategies and aids, subjects indi-
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cated experiencing some, but not excessive, memory

difficulties, and making some use of memory strategies

and aids. Older and less educated subjects indicated

experiencing more memory problems than younger and

more educated subjects, and also indicated they made

more use of at least a few memory strategies and aids.

Another aspect of the metamemory questionnaire

assessed expectation of memory decay. Very few sub-

jects thought their memories would improve with age,

but less than half were certain that their memories

would get worse with age. Older and less educated

subjects tended to expect aging to be associated with

memory decay more than younger and more educated sub-

jects.

It is also interesting, and perhaps gratifying,

that many subjects' inferences about the functioning

of memory were quite consonant with findings of cogni-

tive psychologists. For example, most subjects thought

it easiest to remember related, organized, interesting,

understandable, and visual materials.

2 . Specific-Concrete Knowledge: Memory Monitoring

Specific-concrete metamemory knowledge is derived

in the act of remembering and memory monitoring which

involves specific-concrete metamemory knowledge refers

to subjects' ability to reflect upon, and predict or

assess, but not necessarily retrieve, the contents of
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ac-

. s

their memories; it involves judgments about the

cessibility Of potential, or actual, memory items.

Although the exact function of memory monitoring i:

not yet known, it has been hypothesized to be an

important component of an executive mechanism; it

probably contributes to efficient instigation, main-

tainence, and termination of acquisition, search and

retrieval. Two-memory monitoring skills, memory

prediction and memory confidence rating were examined,

a. Memory Prediction

^' Episodic Memory . After generating assoc-

iations to 24 incidental items, and studying 24 inten-

tional items, subjects were asked to predict how many

of these items they would be able to recall correctly,

and after recalling as many items as they could, they

were asked to predict how many they would be able to

recognize correctly.

In general, subjects' predictions were within

about a standard deviation of performance, and the

mean absolute deviation score was under 5 items.

Subjects predicted they would correctly recognize

more items than they predicted they would recall,

and indeed, they did recognize more items than they

recalled. Furthermore, for recognition they tended

to under-predict performance, but for recall they

tended to over-predict performance. Additionally,
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recognition predictions were more accurate than recall

predictions. It is possible, then, that adults are

more competent in monitoring recognition than recall.

Alternatively, however, it is possible that the recall

attempts, which preceded recognition predictions, pro-

vided information which facilitated recognition pre-

diction. It might be interesting then, to more syste-

matically examine training effects on memory prediction,

Subjects predicted they would remember comparable

numbers of incidental and intentional items. Appar-

ently, they believed that generating associations to

words was as effective in enhancing retention as the

activities they engaged in during deliberate memoriza-

tion study time. Indeed, this was true; recall of

incidental and intentional items was comparable, and

recognition of incidental items was actually better

than recognition of intentional items.

Group differences in prediction accuracy were also

of interest. In general, there was some tendency for

females to predict more accurately than males, Ph.D.s

more accurately than HS subjects, and younger subjects

moire accurately than older subjects. While the direc-

tion of these results were fairly consistent for all

retention tasks (i.e., incidental and intentional

recall and recognition), and paralleled those found

for memory performance, they were only statistically
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significant for recognition prediction. it is possible

then, that these group differences reflect differences

in a facilitating effect of recall, on recognition pre-

diction, rather than differences in a more generalized

prediction skill.

2. Semantic Memory . After subjects tried to

recall each general information question, they were

asked to predict whether or not they would be able to

recognize the correct answer. Thus, overall prediction

as well as item-by-item feeling of knowing judgments,

were available for analysis of semantic recognition

prediction.

In general, subjects tended to over-predict recog-

nition performance, but their predictions were within

about one standard deviation of performance, and the

mean absolute devaition score was under 4 items. Ad-

ditionally, subjects were much more likely to correctly

recognize items to which they had given positive rather

than negative, feeling-of-knowing judgments; the mean

probability of a correct response given a positive

feeling-of-knowing judgment was .80, while given a

negative feeling-of -knowing judgment, it was .53.

This then indicates that subjects were able to dis-

criminate potentially rememberable items from those

they would not be able to remember. There were no

significant group differences in accuracy of either
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of these forms of semantic recognition prediction,

b. Memory Confidence

1. Episodic Memor;^. Subjects were asked to
make confidence ratings for each recall and recogni-
tion response. There were no significant Age, Educa-
tion, or Sex main effects in overall level of confi-

dence, although young HS subjects tended to be more

confident than other subjects, and old HS subjects

less confident. All subjects were considerably more

confident when they made correct responses than when

they made incorrect responses. This thus provides

evidence of competent memory monitoring of episodic

material. The difference between confidence ratings

on correct and incorrect responses was used as an in-

dex of confidence accuracy. At least in the younger

age group, more education was associated with more

accurate confidence ratings. However, neither Age

nor Sex were predictive of confidence accuracy.

2. Semantic Memory . Subjects also made

confidence ratings for recall and recognition re-

sponses to general information knowledge questions.

There were no Age, Education, or Sex main effects in

overall level of confidence. All subjects were con-

siderably more confident when they made correct re-

sponses then when they made incorrect responses, thus

providing evidence of competence in memory monitoring



of semantic material. Furthermore, more educated sub-

jects again gave more accurate confidence ratings, and

neither Age nor Sex predicted confidence accuracy.

^* Coordination of Various Metamemory Measures

Although the aspects of metamemory that have

been examined could involve very different processes,

it seems more likely that common monitoring skills

were assessed. For example, if memory prediction and

memory confidence rating are both components of a mem-

ory executor, accuracy in these two skills might be

expected to correlate. Prediction and confidence ac-

curacy of episodic memory correlated significantly,

thus supporting the notion that, in a laboratory task,

prediction and confidence are related monitoring skill

No reliable correlations were obtained for prediction

and confidence accuracy of semantic memory, however.

It is perhaps not too surprising that prediction and

confidence skills were less related for semantic tasks

since prediction precedes responding, but confidence

rating follow it, the additional information brought

to bear in responding in semantic tasks could account

for this differential relationship.

d. Coordination Between Metamemory and Memory

If metamemory is an important component of

memory, then memory monitoring accuracy should corre-

late with memory performance. The demonstration of
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statisticaZXy significant .eXationsMps of t.is set
were important findings of the present wor..
episodic ™e.o.y the correlation between prediction
accuracy and performance was approximately ..eo. and
between confidence accura-v and n^r-^wuid^y and performance +.40.
For semantic memory these corral ;.+ ^y unese correlations v;ere about
-45 and +.35, respectively. This then supports the
notion that prediction and confidence skills are re-
lated to mechanisms involved in effects v..j-n errective memory per-
formance.

Additionally, Similar correlations were obtained
for each Age, Education, and Sex group. The coordina-
tion between .eta.e.ory and memory thus appears comp-
arable for these groups, and apparently remains stable
over the age range studied.

Another finding, albeit negative, speaks to the
issue Of the coordination between metamemory and memory,
There were essentially no order effects: whether memory
tests followed or preceded the metamemory questionnaire
memory and metamemory assessments were the same. It
may be concluded then, that in a short run situation,
such as the single session of laboratory tasks admin-
istered in this study, the cognizing, or reflecting
about memory, that is required for filling out a meta-

memory questionnaire, does not significantly influence

memory performance. Additionally, engaging in a series
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Of memory tasks does not significantly influence the
way subjects monitor memory or respond to a question-
naire about memory. An interesting, though seemingly
contradictory side note, is that 64% of the subjects
indicated on a post experimental questionnaire that
they thought participating in the study taught them
something about memory.

^- Age Differences in Metamemorv

An issue of particular interest in this dis-

sertation was possible adult age differences in meta-

memory. If generalized-abstracted metamemory knowledge,

or specific-concrete metamemory skills, are acquired

through memory experiences, then older, more exper-

ienced adults might be expected to demonstrate more

metamemory sophistication. On the other hand, if

aging produces memory deterioration, then older adults'

prior knowledge about memory may become inaccurate and

their metamemory might appear inferior. Little evi-

dence of systematic age differences in explicit meta-

memory knowledge, memory monitoring skills, or the

coordination between metamemory and memory were ob-

served. It may thus be tentatively concluded that

metamemory does not develop or deteriorate between 20

and 65 years of age.

C. Explanation of Aging Effects

The observed age deficits were probably not attri-
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aae
butable to methodoioqical considerations, such,
differences in the effects of pacing or demand char-
acteristics. Subjects worked at their own p.ce, and
a post-experimentai questionnaire failed to reveal
group differences in anxiety associated with partici-
pating in the experiment. Additionally, since compar-
able aging deficits were observed for academicians and

nonacademicians, it seems unlikely that the unfamiliar,
and perhaps threatening, university environment ac-

counted for age differences; older academicians cer-

tainly should have felt at home.

Several possible explanations of aging effects

were hypothesized, and data relevant to each will be

discussed,

a. Cohort Effects

In cross-sectional studies development is

inferred from group differences, however, cohort ef-

fects, rather than age change, may contribute to age

differences. That is, it has been suggested (e.g.,

Riegel, 1972; Shaie, 1970, 1973) that older people are

actually less competent than younger people, but this

is the result of group differences , not age chianae .

It may be hypothesized, for example, that in our

society age is confounded with education, and educa-

tional differences, rather than developmental change,

can account for age effects on episodic memory.



-296-

In the present study, two educational groups were
included and the portion of variance accounted for by
Age and Education were evaluated separately. Although
Education accounted for approximately 5% of the vari-
ance in episodic memory performance. Age was apparently
more important, and it accounted for about 15% of the

variance. Furthermore, when multiple regression analy-
ses were carried out, Age was found to be a better

predictor of episodic memory performance than education.

Also, Age x Education interactions were generally not

obtained, Age appeared to have comparable effects on HS

and Ph.D. subjects. Thus a cohort explanation of aging,

at least in its more obvious interpretation, received

little support.

There were, however, consistent findings that are

relevant to cohort effects, in so far as group differ-

ences were probably related to cultural and generational

factors. Education x Sex interactions were obtained on

several dependent measures, indicating significant

education effects for males, but not females. This is

not too surprising, since, as a result of cultural prac-

tices, education is probably more confounded with in-

telligence for males than females. Moreover, the fact

that education is probably more confounded with intelli-

gence for younger females than older females, probably

contributed to the Age x Sex interactions.
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Finally, one further comment concerning cohort
effects seems in order. While the observed age dif-
ferences on episodic memory tasks were probably not

attributable to gross age-related group differences
in education (i.e., cohort effects), this investigator
could not help but be struck by the seemingly important

possibly generationally related group differences in

attitude and perspective that were apparent in talking

with subjects. Furthermore, it subjectively appeared

that the different historical societies in which sub-

jects developed had a tremendous influence on the way

they behave every decade of their lives. These dimen-

sions of aging seem too substantive to leave uninvest-

igated.

b. Disuse Hypothesis

The disuse hypothesis (e.g., Reese, 1975),

predicts that memory grows worse from lack of func-

tioning; an atrophy metaphor is surely implied. in

the present study subjects made subjective ratings of

memory demands, and these ratings were correlated with

memory performance, and ratings of memory problems.

If disuse contributes to memory decay, memory demand

ratings would be expected to correlate positively with

memory performance, and negatively with memory problems.

Of course, these correlations would in no way justify

the causative relationship implied by the hypothesis;
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people Who experience memory impairment probably ad-
just their lives to minimize memory demands.

There was no evidence of a relationship between
rated memory demands and episodic memory performance.

Yet, a significant negative correlation was obtained

between subjects' ratings of memory demands and memory

problems. It is possible then, that when subjects

find themselves experiencing memory problems, they

try to minimize memory demands. Alternatively, the

negative correlation between memory demands and memory

problems may indicate that limited exercise of memory

processes leads to memory impairment. Furthermore,

the lack of correlation between memory demands and

episodic memory performance, coupled with the signifi-

cant relationship between memory demands and memory

problems, may suggest that the relationship is re-

stricted to those memory problems which subjects see

as related to the memory demands they rated,

c. Expectation Hypothesis

The expectation hypothesis (e.g., Reese,

1972), predicts that expectation of memory decay

contributes to memory decay. An expectation of memorv

decay score was computed from subjects responses to

several questions evaluating expectation of memory

change, and these scores were correlated with memory

performance, and ratings of memory problems.. If ex-
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pectation of .nemory decay contributes to .emory decay,
a negative correlation would be expected between ex-

^

pectation of memory decay and memory performance, and
a positive correlation would be expected between expect-
ation Of memory decay and memory problems. Again, these
correlations would not justify the causative relation-
Ship implied by the hypothesis; memory impairment prob-
ably leads to expectation of further memory impairment.

There was no evidence of a relationship between

expectation of memory decay and episodic memory perform-
ance for either age group, however, a marginally signi-

ficant correlation between expectation of memory decay

and memory problems was obtained. it is possible then,

that encountering memory problems leads to expectation

of memory decay. Alternatively, while the expectation

of memory decay hypothesis was not strongly supported,

expectation of memory decay may contribute to the type

of memory problems encountered in daily routines,

d. Biological Hypothesis

The biological hypothesis (e.g., Jarvik &

Cohen, 19 73) predicts that factors contributing to

poor health also contribute to poor memory. Subjects

were asked to list physical health problems, as well

as to make subjective ratings of their physical and

mental health. If the biological hypothesis is valid,

the number of health problems reported by subjects would
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be expected to correlate negatively with memory per-
formance, and health ratings would be expected to

correlate positively.

All of these correlations were in the predicted

direction, although they were small, and failed to

reach statistical significance. Yet, when subjective

physical health ratings were entered into the regression

equation, prediction of episodic memory performance was

improved. Thus, there was some support for the biolog-

ical hypothesis. It is probable, however, that more

medically precise health measures would support the

biological hypothesis more strongly; more medically

sophisticated investigations could probably also iso-

late particular health problems associated with memory

decrements.

VI. Conclusions

This dissertation was concerned with memory and

aging. The study had three major focusses: 1) evalua-

tion of processing differences contributing to age

differences in adults' memory performance, 2) examina-

tion of metamemcry in adults, and 3) explanations of

memory aging. In general, the following summary

statements can be made.

Processing Differences Contributing to Age Differences

in Memory

1. There are sizable age decrements in episodic recall
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and recognition of high school and Ph.D. educated sub-
jects.

2. Older subjects- poor memory perfor,nance is probably
not attributable to mediator overload, selector impair-
ment, mediator capacity deficit, or strategy use.

3. All subjects suffer from an associative processing
production deficiency, but this is more severe for older
subj ects.

4. Older subjects' poor memory performance is also

attributable to mediator inefficiency.

5. Retrieval deficits probably contribute to age-related
memory performance decrements, and acquisitional deficits
are surely an important factor.

Metamemorv in Adults

6. Adults have a wide range of generalized-abstracted

knowledge about memory, as well as considerable compe-

tence in two memory monitoring skills, memory prediction

and memory confidence rating.

7. At least in laboratory controlled episodic memory

tasks, competence at memory prediction and memory con-

fidence rating are related, and perhaps more importantly,

competence in each is predictive of proficient memory

performance.

8. Metamemory probably remains stable between 20 and 65.
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Explanatlons of Memory Aqlnn

9. It is unlikely that cohort effects, at least in
their most Obvious Interpretation, account for observed
age differences.

10. Memory demands and expectations of memory decay
correlate positively with ratings of memory problems,
but there is no such relationship between these vari-
ables and memory performance; the notion of socially

sanctioned "aging" roles contributing to aging incomp.

etencies therefore, remains tenable, but somewhat re-

stricted.

11. A biological explanation of aging is supported

by some tendency for poor health to be related to poor

mem.ory .
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-_.TfLi;fKnN£
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.
HOW KANY P'-OPL£ no VCU LIVE WTjh _

_ ARC YOU MAF'^IEri
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C. __.HOH MANY YfAFS OF TCPOOMn:, H A vE YOU
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. SCHOOL
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APE ^CM. PF£.3Eri:,LY_.A..
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^
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_ D0..Y0U_PRArTIC-: ..T.<'AN^C..'^ N£lciLTAlU1VtlLTATl0.^1
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•
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C 0 YO U_ NE" r . r- L A 5$

__P0 YOU HAV^ A MEflPiNG Pf^OPLEH
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' D. ,. .1.. .. .1 '^t . ..6. ..3. ... 3.. ,. in
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•
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0,
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3
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0.
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0.

19 HOW orTEN 00 VOU aSK C^HEP nroPiE TO- YemIUD you or S0.ETHI.r,
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0...... ...,^.2
NO UNSURE YES -

^
53 DO YOU FIND ri EASIEf TO k£KEr,tv-F CONCRETE T^TMrs TPAIs ABSTKACf THl:iGS

'

0 1
~>

UNSURE YES



-323-

» _ ^tflLLV Har-O 10 FS«rMpg;^
°

5 9
U( SIJP;

(

( NO urjsuoc —

1^
__r

^
y^'suRri!J/_^.*YEs___

"

NO UNSl'FE *"***VES "

(

° 1 2( UNSURi YES

^" 00 YOU rT.,0 ir mo- oirncuLT To .£..rd.6£K _thi

NO UK SURE ' "
YES

NGS YOll DO NOT FEALLY UNOEPSTAND
° ' 2

t



32-4.

c
WE ARF ALSO Ih'Tc-prrTrn' Tf ~«
US, BOTH RLG.P.Diir; ',r°0K? '

c'r-f^;,
'

'
^ VOU CCULD G

Pfl'>TrCULAR. Tp;^f^< YOU. AND .YOUR. MEhCRY .I.^

IVF

cr

c

c

c

(
:

G

c

(

•

PLFAS^ RcCOf^^D THE TIME



-325-

PI-EAS£ RtCORC J»l TI«1E

THIS Tc a,, a3^rrT'aTTo.>j"Tasir~"
EfiCM nr J,., roiun.,i,jr. /^-«;;^V°rrE DOWN ANYTH FMQ-^^flT

^usT wrxTe COW. „hat ^c^,Es^;1^;.o ^j.^^^jfj^-^u ori.r;;^„

^ 1 STRIKE

^ FRONT

C 3 THROAT '

'
. . HEIGHT

5 MAN

C ' ' ~ "~" 6 DECK

7 EGG .

= 8 DEBT

V~ "sfoe" ~

(

^
10 HAT

11 CROHP "

12
~ SEAT

r3~MATT'ER ~ " —
.

.

II* N£T

15' "mTLK :
:

16 WHEAT

17 GUEST
~

1 18 DAY

19 JOB ~
.

: 20 80 AT

?1 AIR

- 22 TIME

23 PAP

SOUND

PLPASC KErf'KD THE TIME



-326-

PLEflSr RECOOn JH€ TIME

^'E:xT task. ' -"^^ PAt-i AND GO ON 10 th

SO

17 LAW
18 BLOOO

19 HILL

23 PPiNCF

20 THING

22 CHILD

2'» e*Y



-327-

PLEflSE PcrORO TH£ TIHE.

( .

C
HOW M»NY cr THc aij'uornc rw~ri7r ..-i^^r,^
"ILL 8F AELE To BcJcl! cjJ.oJ^^,'/ ° ' "INK VoiT

^

PLEASE _R£COPO_THe^TlME__



-328-

PI.EASE RLCORO IHE TIME.

YOU WTJ
,ei:'l::!^'^r.!^i!'!^?'- "^^n^ m sTuoY-in «(:.oFY task.

HE

:CUE

^.

G

0

r

G.

(

c _

0;

VERY U NSUP

E

._ypffY_syM_

1.
—J/tPJLJJMS.UEX-

.Vt6I_U!iSUF£_
_y£RY SURE

VERY UN?UPf _ VERY_J,UR£L

1.

-VERY SURE

1.

. :. VCFY UNGUKE, VEFY SUPE



-329-

- ViRY UNSURE
VEKY iURE

0

1 • •— VERY UNSURt_
•••••••2 •••• 3> •••(«,,, l|

- VERY SURE

10

_ Vj_f^Y UNSUFE

-

VERY SURE

- - VcRY UNSURE

* _ _

VERY SUI^E

- - .VEkY UNSUr.£_
- - VERY.SURE

Ji
:

1.

.

vtfvY UNSURE
- V£RY_SUi^E

_

1. •

VFRY UNSIIPK
. VERY SURE

1. .

- - . - . . . VtKY UNSURE - VEf Y SURE

16

1. .

. . ^ _ VfRY UNSURf UFRY

"1. .

„ . . _ .
.VfPY UNSURE VERY SURE _

. tfi

1. .

Vi.RV UNSUF E VEKY SURE



-330-

19

20

21

VERY SUO.E

-VERY. UNSL-cil* • * •
. . 3. .7 . . . . . .

- VEKY_SU.»E

1. ..
VERY UNSUFE,, ••••2-.-.....3

VERY SURE.

-VFR=>Y^UMSUCF ^ 3.....,;.,^

V£RY^_SURE_

J^ER

—VFRV j;URE„

CALL Dl, you

PLcASP PECf^Rn THr: TIhe



-331-

PLEaSe PECO'O TM"^ TIME

S

OU

r

(
- -"' iTsl IgaS^iI llsl'—''

MH.AGAN1NS1 OHIGHT EISENHOWER FOR PKESIDENT

1.
VERYL UNSURE.

( 1 2 3 T
VERY. SURE

00 YOU THINK YOU WOufo ?ECOGMZE T H£' CorreCt" flNSHER

( 0 1
. YES_ No„

t

i^. - 77:.z.^.7r, r. . 3 ... . .t. . .v
VtkLJJNSUPE VERY_ SURE

tc YOU j^iHK You'lfouLo'TeconNizrTHE coKiFci' "ansTer"

- YFS !.*.*_' NO

^
"J^sIsslNflTEO jrilSo

"^"^ ^'HO. become: P1<£SID£NT WHtN PF-.3ICtNl fCKINcEY HAS

1....7../. 2 ^.^ It

VE.-^Y _UN?U^.^ _ VERY _SUREL. „

YOU THIMK YOU WOULL. F.CCOGNiZL THE COKKECT ANSWER

0... 1

, , Y;fs MO

4 WMror (It-; what STATc) DID THc G£kHAN uIf.l»^IFLt, TH. voN H iNOtf °& , PU?N AND



-332-

_ _ VEKY SURE

ro YOU THINK YOU WOULD RtCOCNIZs'THT ^^^^_ ANSHtR

"..,,,,,,,1 —
(j" N(j

t 5 WHAT VBS TH£ NSME OP iHf MfiM WHO -l-rT-n wt^,-TPUMAK WAS LLECTdO PFcSIDrNJ
-L--CTcO VICE PF:£SIO£nT In 19<.8 WHEN HARFY

—VERi. SURE..

DO YCU THINK V0(, -^WQULD f ECOG>,iTe T H? -CORrEcT-AHsVER-"

0 1

1.

vePY UNCUP£ i;:::..""'.:*::* ---;:-;^^^ sure
.

ro YOU'THTNK YOU'WOULO RECOGNIZE 7H£ CORRECT "ANSWER

VFS ""no

1 ? .3..... ......
J/ERY UMSUPE VERY SURE

00 YOU THINK YOU WOLIP RECOGNIZE THE^COKFECT ANSWER

0 1

YES NO

8 IN WHAT Yt^AP DID HENf Y FOm INTFOPUCL THl MODfL T

1 ? 3 <4

.V^oY UNSURE v^RY SURE

DC YCU THINK YUU WOULP FECOGMZfc T '(£ COKfFCT ANSWER

3 1



-333-

YES ro

.3 IfJ W^n_5TA.TLJlID ^THf.
orcuf?

-LLt.lL Li G fll_£L ECLS Q C U T 1 0 N . F 0° _

M

WD.£o IfLJHE UNI,-£0 STAT£S.^

VERY UNS ypr*'^
2 3... ,

VERY SURE

00 rOU THINK Y^JTS^JIFZi^GNlYtl^

YES

CORRECT ANSWER

POR_

V£RY_SURL_

CO y 0U~f^l'^~ y ou "V^^il cTFiCOGUlify^ cORf IECT ANSWER

11 W^AT WAS THE l^AMc_0F_j>,£ HHOSc OcATH_.SET OFF WOrLO_ WAR^I

^VtRX.UNSUPt
VERY SURE

00 YOU THINK YOU WOUtO RtCOr.NIZE TH£ CORP£CT ANSWER

0.

YES
, 1

NC

JL? *ll:<aT_xo_ pj£_iNm ALs wcTu stand f OR

1.
VEPY UNSURE VERY SURE

DO YOU THINK YOU WOULD KcCOGNWE T HE ^CORf ECT A NS WeT

0.

YES
1

NO

13 WHAT MAS ^H£ NAME OF THE HAN WHO riSCOVEfEO 7h£ NORTH POLF



-334-

DO YOii THIIJK Y OU WOULD KtCOGMZE THi COK^cCT ANSWE-^

r

C

c

e

c

YES „o_

t_0=&rLJH^_EL''ST_SAI£LLlI£

— - VrRY UNSUri**
^ ...3. ..7......

VFP.Y SURE..

:CT ANSWER
0»

-YLS_ f g_

.15 WHAT WAS THr^MAMC_CF_LH£^roMMA_NOER OF THE FA.CUS FLYING TTr-p.

"
- •^^^-tLY.ING.TIGc.RS OF_HORLO_WAR II

VERY Un ';iiof_

-VE'»vY_£URf

00 YOU 7HINK YOU WOULO PECO&N.Z^ THE CORFECT-^NSHeF
0.

YES
1

HO

D SArjK 0^' ilS MAIDt^ VOYAGE

-VfRY_U_N£UPe - . VERY SURE

00 YOP THINK YOU WOULD RECOGNIZE "i HE CORPFCT ANSWER

0 1

YcS MO

0

1.

VERY UNSURF VERY SU^F

CO YOU THINK^YOU would FtCOGNIZc THc'cOkPtCT ANSWE^

0.

YES
1

NC



-335-

18 WHAT WAS THE Ht"'^ OF TUP i^f. t r> , - , ,
-

OF THE ^tu TRi.o IN T^E FA.OUS MOPKCY THIAL OF 19?5

VEKY iURE

00 YOM THINK YOU WQOLD RECOGNIZ. THE COPPECT Answer

O 1

f

f

C " VtPjr. unsure"*
^ *•

^ VERY SURE

-
:

''^^ ^"INK YOU WOULD F EC0GNI7T~THE CORF

"«..,,,,,,!
^

. _YP5 >)Q_.__

eCT ANSWER

C:..._|^^ ""«T.WASJ^HE_^iAME_pf _LHf_«AN WH^ASSASSINATED OF.. .AKTIN_UUTHEK KI_NG_

1 ? ...i r"
~' — ^VERY_SURI.

CO YOU THIKX y5u WQuTF RECOG VI z'e T H£ CORFE CT
'

ANS WER~

0* ••••••••t
JiO_

21 TM WHAT CTTY was E SI OE NT^ JOHN^F
. __K FtlMEO Y A SS ASSI H AT EQ_

V£RY UNSUPE*""*"-' '

,,,,

rc YOtI THINK YOU HOULC "FCOr-.NIZc 1H£ CORRECT A NSWER

0 1

YfS NO

?2 W"AT UK^ i-flMd.Of_I_M.._P^ANr^lN w^ICMAlNn^ ATI ANTIC

1 ? 3 I.

V-:°Y UNSURE VERY SURE



-336-

(

JO^VOU THTNK you WOUL. P^CO.NIZC THE CORRECT ANSWER

O ^

o
:

0 1

to.

VERY UNMIOE ^ '
- - VERY SURE

00 YOU TH.NK YOU WOULD fECOGNIZE THE CORr ECT CMS W£R

C

r

1.
, 1

_N0_

2't_W1A_T A_S_IH5^JJ4M^_ OF_rHE_riK S^Hflj^
MOCN

VEkY_UNSyKE...
-VERY SURE

CO YOU THINK YOU WOULD RECOGNI Ze't H£-C0RREcf~^SHE^

'

_V£S NO

PLEASE RECORD th£ TIve"



-337-

c"

VERY SURE

VeRT UNSURE ' '"• •* *• "
VERY SURE

VERY UNS
VERY SURE

VERY UNSU9E

"'^^'Rf
• VERY SURF

<7nfY~l.NS" = £ *
•••••••• ^ 3. .......

.
V

VERY UNb.'PE VERY SURe"



-338-

^f-"^^ "'^S'J"^
'

' VERY SURE

""'l""^

^

' ''^•^^ SURE

lo ' ~

VERY UNSURE
^

^ J.^, SURE

11

C
, , ....3 ^

vrRY Unsure very ^ure

12

13
c

^* I 3«>t< t. ((•.3>«»a««tat'*
VERY UNSURE

. VERY SURE

2 3 <,

VERY UNSURE ypRY SURE

1<»

1., z ^ u

VERY UNSURE vEkY SURF

15
(•

1 2 3...
VE<?Y UNSU9E VERY bURE'

16

Vt.RY UNSURE ' VERY CURE

ir
1.

VTRY UNSUr £ VEKY ;URE

16
1 ? 3 U

VtOY UNSURE VERY SURE



-339-

19 - - - ..

^ 1 ? 3 ,

V£RY UNSURE ^

: — V^RY SURE

t .... _
20

<

21

VERY UNSURE ^ ' **

VERY SURE

^ VfRY UNSURE
^ ^ **

VERY SURE

^'
VERY UNSURE

...... 3 *

VERY SURE

23

^ VERY "UNSUK£
2»'»......3 , . . ,

t| _ —
VERY SURE

2«f

"^'^'^ VERY-SURE

.JF.YOt' W-Pc .GTVEN .A _OEC0:.NITI0N _7E5L_w!^TCH C3^•TAIN^0 ALL OFTWE issocTniON it:.s, co you twink you would get MOR-fcorrect"THAN YOU no ON TMTC f rcAL. TEST.
i

HOW MAMY OF THf ASSOCIflTION H^POS THST YOU riUfO TO KFCALL DO
THINK YOU V'ILL P£ A 5t E TO rECOGiaZC CCfFECTLY.

PI EASE p=:rnRD THt iinz



-340-

PLEASn RlCOPO THf Tit'?:

c.

^'^^I^^ST .«fG^ EISENH5HEK FOK-p.aSICENf-fr.

TRU<^ FALSE

^•••••••••?>>«»(><a,
VFFY ur;sut-'£

^ •_«•_•• • • •

VERY SURE

? CHILD

-"•-»» •..•1

OLT NEW

3< ••«««««(»
V£F Y UNSURE VEKY SUf-E

flSSPCIflTION

1.

VE,PY UNblPE

''EMOPY

Vt^RY SlfE

3 JOHN f-LEHt; was TH£ Fii.ST -laM TO SfT FCOT ON THE MOON

TFUr FAl ?E

1.



-341-

f~ *• J08

''•••ttttl
OLO NEW ' ' " '

'

( 1..... T..?...\.....u
y£f Y. utisurs.

suRc

n ^ _"
n 1

- -

as:cci4TioN i£t-OF,yO
_ 1 • t^* 2, ,j_,_3 i«

VERY UN'^URE
(

,
"" '"'^'^ ViF.Y SURE

5 DflPK

^ • — . . ... C.t«ttt«<<l
OLC NEW

ygPv UNfUPE

'

^
^--RV

I

flSSCCIATIOM hil^ORY

vef:y unsure "VEkTsURr

6 STREET

" 1

OLD NEW

1 Z 3 ..U
_y.E.FyjJNSUR£ . VEf.Y $UF.£_

0 I

ftSrOCIATIDN MEMORY

1 • • • • •-•..• t.?. J . . . I , , 3 , 1 . f , , , , , i»

VrfY UNSURE V£^Y SUPE

7 ri our

0 1

OLD HK^



-342-

veky sure

ASSOCIATICU

VETY SURE

8 TC£

OLD NEH

1,

^ ^••••••••1
fl 5 SO CI Ajrioi! iE''.cpy

^f"" "
VERY SUR^

AMEO

TPUF
.1

FaLS:

VERY UMSURE VERY SURE

JRUE F AL SE

VERY UNSURE VERY SUFE

11 HE93f"^T HCOVc-° Wflc THE MAN WHO FECAME PRESIDENT WHEN "PESIOENT MCKINLEY WAs"
APSaSSlNA'-EO IN 1900

I'^i-ci «fli

T-~Ut

.1

FAl Sf

1.

VERY UNSUKE



-343-

13 E. pe.py WAS T.-: oiscove^.o tk no.tw POLE

•••••••atl

VFPY UM~URE
VEf.V SURc

KT FOX

TRUE FALSE

VEfvV UNSURE

1* eoAT

OLD NEW

VEfY SURE

1.

VEF Y UHfURt

a_SSCCIA'ION

J/ERY_SURc

1

JIE MOPY

1 "AJL^ • t » » » t, Z tt

VE FY UNSURE
- — VEPY-SURE"

15 WORTH

0-« • • (.vi-i^t 1
OLD NEW

VEr Y Uf'SURE V£ kV SURE

^t«* •••••• t

AssrriflTicN me:"ory

VEFY U>;«;UFE >/£PY SURE

16 flriai s7^vrN$0N ma? tm; man who kan AoAiNr.- dwic-ht LibENHow^^r FOf- F'PEsident in
19^? liHD flGflln IN 19^0



-344-

r 1

TFU£ FALSE

V£P» UNSURE

(

( 17 H4LL

( P 1

OLD N£W :— • -

1 . . . . . .v.;?;- :v .
-

. 3. t^t
yitv_uNtyp£

yip.t_sjj.PL.

(•

^•••••••••i

^
ASSOCIATION H£MQPY

;

A-'-* »-•-« •J-«il.«--«--«J-4JJJj.3._».t jijjL*.! "t.

^
VEPY UNSURE VE^TuTe"

C
*

18
" BRIDGE

~ ~

C- 0 1

OLD NEW
'

T:./:v:TTr?77^7.VTV.3.T.T:T7r;<;
VERY__yNSUR=: VcJi'(_S.ll?.£_

(.;-

o.V.T7iTTTi
.. ASSOCIATION MJMOry

VEPY UNSI
r"'i

VEPY UNSURE VEPY SURE

19 HOUSTON was THt riTY IN WHICH JOHN F K£ NNEC Y WAS AS ^ ASb. IN AT ED

0 1

TRl"- FALSE

— - 1 <.2.1^LJ >^.*a_<^*-3.>_* ! t.Ll 't

VEFY UNSURE V£kY SUi^c

20 POLE

r 1

OLD n:w

t



-345-

UrPY llri'sllDC
V£r.Y SURE

. 1
--

- - --

iSsoriflTTDM

V?PY UflCURE VEFY SURE ^ ^ -

21 TIME —

Ot>tt<«»<tl
OLC MEW

i:.' _.__VE^Y uwruRE VckY_ CUKE

flSSCCl 47 ION
. 1

Mr M Vtic n u T

^ — 1. • • • t •

VETY UKSURE
tj •>

VERY SU,<E

L .

22 BPANCH
i'-

OLD NEW .

'—

V^fY SU'^E

ASSOCIflTION
.1
MEMORY

" - -
-- —

. t . u
VifY UNSURE V£RY SURE

23 JACK FUPY WAS THE M4N WHO aSSASiINAT£0 OF.. MAFTIN LUTHEK KING

TRUf fALSr _

VEFY UNSUr.c V£RY SU^E

?«• MAP

0 1

NEW



-346-

1 , —
VLKY sur.e

'
. ^77...... 1

ASSOCIA^ON »i£MORY

1 9... ,
VERY UNSUoc- ~ ^. I,—
.

V?RY SURE

25 LOSS

— ^ » t_ti_l

,
OLD NEW~

^'.TTTT; .TaTTTr.T. T7z7.
—

1
VERY UNSURS'

••-5... <»

's
^ ' -VERY SURt..

^ ^ASSCCIflTIOM M EMORY

^ VEKY SURE

c
26 AIR' " ~

o» • « «

«

» t « » 1 _^
OLP NEW

(_
.

iTTTT: .T.Tz 77777,77:^77777777. uVERY UN?URE *
„„ „

C ^ Y5.Ry_SURE

0 71
~

ASSOCIflJION H^f'ORV

' VERY U.SURi""'"^'""-""'"""^'-).^^ 5,,.-

c

27 KNIFE .

. . .
P*********!

OLO NEW

^'^-^^ "^Su4
.2.. ...... 3..

J_^^ ^^^^

'?••••••«< 1

ASSfCIflTION -'^EMCRY

1 ? 3 ^
VcF Y UN-U1,E V£FY SU'

E



-347-

C

r.

?8 HMEFL ' . — -

— C«»t««t»«»l
OLD N^H '

^ ••••^••••••i>«3««t.. ,,,,(»
"

^VLP.Y^ UMSURE .VLEY_SUR£

«S$OCIflTION »cui^9y

^ • •-»-»-»-*-»-»J-2j J-JJLtJ JJJ.3jJJLJL*jtJ J
VEKY UNSUP.r V-IkY SURE

'

?<? DaUAS war THt CITY lN^~WHycfr=rlsT6EVu^OHNT71<Z>^ECV~W^

P. 1

_ _1V)J. fAWS? _J

_ Ij J "JLtJ • ».«_Lu.l_«.t.«J.H_3« • l_L>Ji.l A>J>
VEFY UMSURE VEky SURE

"'30 "WHEftT

_ 0.., I

OLD NEW

T ^. .V.Trrr. .TTTTaT,. 777777V
'

VE FY UNSURE VET Y SUF^

ASSCCIfiTION ...f'lM.Cf^Y

1 • .j.i.f.t • «: 1-« 1 1 It n_3»j_«_Lt.i j.» • _ . .

VERY UNSURE VERY SURE

31 TRAIN T

~~

0««*«*t*««l _ . , .

Oir NFW

1 ? 3... I*

_ytf Y. UNSUF.E VtR.Y,..SURE

0 1

ASSCCISTION K-MCKY



-348-

VlPY UNSURf
V£RY SURE

3? SIGHT

C.

OLD
. 1

1.
VEPY UtJGURE

- VtRY SURE

c
.

r

.ASSOCiaTIOH

VtFY SURE

13 NrV yopk'is T"£ STflrE~lN
UNITE.n..STATES.TaOK FMC£ r.'^*'

''"'^^^ "'-'-'CTOCUTION FOR -hukoeTi nT?E~

VETY UNriJRE
VEfV SURE

yi* WORLD

0.

OLD
,1

1

.VEf V . UNSURE
. Vc.F Y _SUP£,

_ A S S 0 C I fl
'• I_PN M F M CR

Y

Vcf.Y UNSURE VERY SURE

35 LIP

0,

OLC'
1

NE'<

1,

V^fY UM'^URE
V£(-Y SlU E

0 1



-349-

I". 2 3 1,

VEPv UNfURE vjRY SUOE

" CHESAPEAKr was THE SHIP WHICH HIT AN ICEB.RG flNO SAt> ON .IS KAIDlN VuYAGP IN

0 1

TRUE FALSt

1 2 3 ^
VERY UNSURE vERY SURE

OLD NEW

VERY UNSURS VERY SURE

' ASSOCI A'ICN
.

1

MlhORY

2 • f • A t. • t • t 3 » »

1

• ••t»«'»_ _

VERY UNSURE VEI. Y SUFE

38 FRONT

OLD NEW

VERY UN-^URE VERY SURE

? <. 1

ASSrciATION_
. _ MEf CRY

VEF Y UNSURE V£F Y FUSE

79 FVE°E"^T rTot<C£N WAS TH^ S-^^ATO'= F^OM WISCONSIN WHOS"^ NAMC TS ASSOCIATcO WITH

nONGF£SSIONAL I" ST 1 r AT I ONS PF COMIUNISH IN THE. EftTLY 19?riS

TRUE FALSE

ViTY UNf.urF V'.KY SUFE



-350-

'o rOAL

OLO NEW"

1,

ASScciflTios m£:-ory:.

VERY U»5:URE VERY %\>P£

Ul OeCEMF.eP 7, 19<»1 WtiS rH£ IflTE fHE JfiFflNcS£ POf BcO Pr a"kL HABOr"

VERY UHStlRE VERY SURE

tiZ NEIL flt-a-STRONG MAS THE FIfST MAN TO SET FoaTcTN tHE>,6COM

JRUP FALSE

« « 1 3 1 u x». i.t.jjA .

VERY UNSURE *"
"

VERY SUOE

1*3 NEW JFkSfV IS HHEFL THE
CPASHTO

'•£^MA^J 01RI3ULE, THE VOM HUKOENBiKC-, EUKNEO AND

0 , >1

FALSE

— . . 1 • t > I • • 1.1 1 2 1 • 1 ij. « «_» 1 • j_i I • f 1 1 *
VERY UNSURE VERY SURE

<«. HATTFF

0,

OLD
, 1

NEW



-351-

VEP.Y UN<-Ij<?-

0 1
-J.SSCCIMIuN ^ JIHLMOB.Y

1 ....3.........? .i.
VERY UN?UP£

_r5.yf iLAL^i

VEKY UN'^UPe' very suke
r'

"

"U6 PORCH^

0 • « • • « , 1 _
OLD HEW

1,

VERY UNSURL
^ „_.VEKY SURE

-* ^S_0 CIALLOM H-xQoy

^ U........ t... 3
VEFY UNSUF.E '

tfEp'V slTre

1*7 TASK

OLD NEW

1 2 3 I*

VEFY UNSURE •_ VEKY SUPE

'7 1

.AS.SCCia'^ION H* ."5RlY_

1 3 I*

VEFY urSUKE VtFV SURE

<.e Ni^W yH'iPS^nk:. IS KH;F£ the GERMSN OI^iGiUL", THE VON HiNdcNOEfG, CUKNEU fiNO



-352-

TPUE /ALSE

HEIGHT

0 «_•_« • •^i.i
OLD NEW

VERV UNSURE V-PY sURL_

0 1
'« AssccisTioN »iyoRy_

1 .2. ........ 3. ....^...<.
' VERY UN?UDE VERY SURE

50 WONENS C»riSTIAN TEhPE^^AI.OE^ Ut;lON IS WH4T THE INITIALS HCTU STAND FOR

C 1

( IkUE MLS =

_ l«t«»tt««t2»»« • • •3 • • • • • • *
VEi'Y UNSUPE VERY SURE

51 AFCHOUKE FEROINANO HAS Th; man WHOSE DEATH SET OFF WORLD WAR l"

0 1

TRUE FALSI

VERY UNSU'^E VERY SURE
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QlV NEW
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53 NEPK
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oin NEW
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VFFY UNSURE VtRV SURE
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1
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VtFY UflSUF,; VERY SURE
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VEPY UN^^Uf'.I VLfY SURE .'

1

nssrciftTioN
1

ii:"ORY



-354-
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VEPr UN<-n9r

VERY sURe

57 EftR
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VEF Y UNSURE
vlRy sure

^VEPY unsure
-••2... -....3.. <,

VERY SURE

58 DAY

ft • • t\.tt , tA
Oir NEW

VERY UNSURE _VERV SURE

^^^GPY

VEFY UNSURE VEKY SURE

59 PLATE

OL D NEW

1.

VERY UK'SURE ^VEI-Y SUPE

%.. 1

ASSCCLflTIOH -M^.QRl.

VEFY UNSUP= VlFY sufe

60 CLAIPf TH-NAULT WAS HE COMMANOER Of TKE FAmqL'S FLYING TIGERS OF WORLd'hAS II

r
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9

VEPY SUPE

61 FACE

__.

(.
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VEFY UNfUFE _ Vir.T _SUK.t

—
...

c "'jvv'i^'i'jr'
. nt " JKT
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,

f "? 1.

c VEPY UNSURE VcRY SURE

r

CUKTir 1.EMAY WAS TH£

. .

COr":NOEF OF THE FAMOUS FLYING TIGEFS OF HOFLO MAR II

TPUP Ffll<;F _

>t3t«tt<f**l4
c VEPY UNSUR? VERY SU9E

r-

63 CAR

C

f

OLD MEH

V.Ef^.Y UHSUPE ViPY SURE
r

.

ASSCCIiTION _^'Et•CKY

VEPY UNfUPE VEPY SURE

SHAPE

C«»»f»t«t»^ .

our Ni'.H
•

VEPY UN'"IIOl V£PY SUI<E

I
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0 4

-—— ASSOCIBTION i£HOPY.._

_

—

-_.

.

VePY SURE

,

—
. -

POUNP

_ . _

r
0 ••»..,,« , 1

^ — OLD H

VERY UMSUP.E VrKV SURE

C

ftSSOCIfiTION MEMORY
. :^

VEPY UNSURE c. V c 1 1 r» cVt r T oU»vC

,

.

66 JACK SCURVY WAS THE MAN TKIEO TM TUr CAmHIIC ur.kll/CV TtTAIi (V 1 |-rtnUUo HuN'stT IrlAL OF 1925

c

TRUE FALSE

r

VEF'Y UNSURE VEf Y SURE

67" ALFRET LANDON WAS THE MAN WHC
TFUMAN HA<; ELECTED PFL.Sin£r<T

WAS ELECTED VI C£ -FFJ.Si D£ NT 1N~15'»6 WHEN HARPY

TRUE FALSE

L-CJL^t lit t-tJt JJ **

VERY UNSURE VERY SURE

68 POY

0 • a • t f • t t t 1 .. ..

OLC NEW

1 2 3. ...... ..I*

VEfY UN^'UF'; VEt-Y SUKE

ASSOCTAT ION iiMO'^Y
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1 ^
VERY UNSIjP=-

' •• J
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69 CflLIFrrNia Ts"fH'g^"sfA7E IN WHTrH~Tu - LTr.^T
UNiTtn sT.TcS TOOK c£ _ _

' ^'-"TMCUTior foiTmur^eTIn'

0««a. - —_
^^-i'-i'^ F.MSE.

VERY UNSURF*
* " ^•••#,,.,,3 i» ^
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^

—

J.F.UJ.

' ^e.vu.ruRl-
""--^"—
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~

7r~>fLL ~"
^

, ,
_ 0«». ».,,,,!
OLD NFW ' ~

^^^'< -^^-^^k^y^il:'^:^^'i'^%^,^^^^^ ZZZZ^ ~_

^••••••••ti .

^»5TPCJ AT IQN HEMORY
;

'

'

1 3 ,
VEf Y UNSURE ^eTy SURE

72 WIRE ^ " —

. 0 1
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-

VETY unsure*"*
^ ^'

**,*.*.*'"*
VETY SUf'E
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73 PFCK

C......,,.l_
OLP NEW

. _ V£ p Y wiwiL'Hl 'l'l^llllL['l!ll!l\[ll*l'iLry sure

0 1

.„.»SSOCiaTION ^^aHORY.

1. 2 ..3 k
VEPY UN-URE VERY SURE

71* HEALTH

OLD NFH

1 2 3 I*

VERVL UNSUPE «CP.Y„ SUR£

0 t

ASSCCIATION MEMORY

l»«i»tt«««?««*tf««««3tt«i*_«*«tU__
VEPY UN'-URE VERY SURE'

75 SPIRIT OF ST, LOUIS WAS THE "PLflfJc IN WHICH Llr.08ERGH"FL£.H THE ATLANTIC

0 1

TRUE FALSE

VERY UNSURE VERY SURE

76 HIT-

0 ••••••••• 1

OLP NFW

1 2 ....3
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0. .. 1
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1,,.,..,,, ? 3 U
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77 <?P£ECH

OLD NFH

ftSSCCIflTION
1

.JIEMORV

VlRy sure

^'
;!°^^rL'c'^r"''^^''

""^ '^^ S£NSTOR FROM wiscONSIM WHOSrNAMC~I sTssbCTlflD~HTfH"

0 1
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OLD
,1 _
NEW
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ASSOCIATION MEvOpY

VERY UNSURE VERY SUOE

80 FGG
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OLP
1
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n t

ASrOCIATION >^->•^^ry



-360-

1 3 3.... (,

VEPY Un-UPE VERY SURE

81 PATH

-0

OLD HEW

1 Z 3 u,

VERY UNrUR^ 7£RY SUP.L

0 1

fl
. SSCC.IJ.IIOJj ilEJlORlL

1- -•-U «-u>u^a « ftJ ft. « 3 t_ft^ L« • t f •

VEFY UNSURE VcFY SURE

82 POOM

OLD N^W
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c
ftSSOCTflTTON MEMORY

l«t«ftft«*ft«2ft*«*ft« • • • * •
" "

VEf- Y UNrUPE VEkV SURE

83 1908 was THE YEAR HENRY FORO I NTROUUCt:0 THE MODEL T

TPL't FALSE

lftftft»ftft»ft»2fi«»«»»ft»3ftftftft*«ji»ft'4^

VEFY UNSURE VERY SURE

\U EYE

(^•••••••••1
OLF NEW
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VE'"Y UNSItF^ .
VEFY SUPS

1 1



OLD NEW



-362-
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-V?RX.UNSUR£_
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VchY SUPS

90 SOUND

— 0 1 • t • • • « 1 1 1
OLP NEW

AS?OCIflTI]lf«) M'^MQgY
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. 0 « tj, • • • • 1
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I
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VLFY SURE

93 HflSHIfGTON CIVILIAN TAX UHIT IS WHAT THE INITIALS HCTU STAND FOR
"

-J^Uf FALSr

VEPY UNSURE VERY SURE
'

"

pJonli
"^'^"•^ ""'^^^ I ^-^"AN FLYING AC€ NICKNAMED THE RED

0 1 — —
. . TRUE FALSF

VERY UNSURE VEKY SURE

<»5 PRINCE

OLD NEW .

. -
_

VERY_yNSUR£ VERY SURE

0 1

ASSOCI ATIOl'J MEMORY

VEFY UNSURE VeVy sW '

^

°ih HIGHLANO PAPK IS WHER;. TH£ WPICHT BROTHERS MACE THEIR FIRST SUCCESSFUL FLIGHT

TRUE FALSE

VEf Y UN^Ur £ VEKY SURE

97 PLOOO

C 1

OLt' NFH
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1 ? 3... U

Vtf.V UMSUPE _ , _ V£.F.Y £UM£
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VEFY UNSUF.E VERY SURE

98 S?AT
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OLD NEW
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99 ^ GPOUP

0 « » • t » »

OLD NEW

Vif-Y UNSURE VERY SUPS ...

.... 1

ASSOCIATION MEMORY - - - -
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100 PEATH

our ^'EW

VEf'Y UNSURE VERY SURE

. . . . . 1

ASrOCIflTJON Mi^MORY

VER^ UN'"UR£ VERY SURE
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101 BAY
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OLD NEH ~
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103 JAMES C0P6ETT HAS THE BOXER WHO HAS NICKNAMtD GENTLEMAN JIM

0 1
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VERY UtiSUKE tfEfvY SURE
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OLD NEW
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VERY UNL,URE VcRv SURE

105 flPMir/iL PYKD WAS TH£ Hj^ „ho OI^COVErED Tl^^RTlTl^rE"
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V£RY SURE
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ftSJCCHTION M:"0RY
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ASroCIATlON
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118 JOHN T, SCOPES WAS THE MAN TflEO IN THE FAMOUS MONKEY TRIAL OF 1925
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Appendix B

Metamemory Questionnaire Responses
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Percentage of Subjects in Each Age, Education,
and Sex Group Giving Each Response

On the Questionniare

Please answer the following questions and then circle

the number above the response that is closest to your

choice.

1. Hov7 often has their been someone in your family who

has had difficulty remembering things in old age?
o

Never Rarely Sometimes Often Always

6.5 22.6 AO A 19.4 3.2
Age 0 28.1 34.4 31.3 6.3

3.2 25.4 41.3 25.4 4.8

3.1 21.9 4 U . D 25.0 9.4
Ed 3.2 29.0 41.9 25.8 0

3.2 25.4 41.3 25.4 4.8

3.1 18.8 53.1 18.8 6.3
Sex 3.2 32.3 29.0 32.3 3.2

3.2 25.4 41.3 25.4 4.8

2. How often has there been someone in your family who

was exceptionally active and alert in old age?

Never Rarely Sometimes Often Always

3.2 16.1 25.8 45.2 9.7
Age 3.1 12.5 21.9 46.9 15.9

3.2 14.3 23.8 46.0 12. 7

6.3 18.8 12.5 50.0 12.5

Ed 0 9.7 35.5 41.9 12.9
3.2 14.3 23.8 46.0 12. 7

3.1 9.4 25.0 50.0 12.5

Sex 3.2 19.4 22.6 41.9 12.9

3.2 14.3 23.8 46.0 12. 7
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3. How often in your daily activities
, do you need to

rely on your memory?

Never Rarely Sometimes Often Always

Age
0 0 9.7 25.8
0 0 D • O 71 .9 21-9
0 0 7 Q 68.3 23.8
0 0 2 5.0

Ed 0 0 3.2 74.2 22.6
0 0 7.. 9 68.3 23.8

0 0 9.4 65.6 25.0
Sex 0 0 6.5 71.0 22.6

0 0 7.9 68.3 28.8

4. How often ao you particularly notice your memory?

Never Rarely Sometimes Often Always

0 6.5 16.1 67.7 Q 7

Age 0 6.3 37.5 46.9 9.4
0 6.3 27.0 57.1 9.5

0 9.4 21.9 56.3 TO c:1 ^ . D

Ed 0 3.2 32.3 58.1 6.5
u 6.3 27.0 57.1 9.5

0 12.5 28.1 53.1 6.3
Sex 0 0 25.8 61.3 12.9

0 6.3 27.0 57.1 9.5

5 , How often do you experience difficulty remembering

things? Age - X^(4) == 11.08, p < . 05

Never Rarely Sometimes Often Always

3.2 38. 7 41.9 12.9 3.2
Age 0 9.4 59.4 31.3 0

1.6 23.8 50.8 22.2 1.6

3.1 21.9 40.6 31.3 3.1

Ed 0 25.8 61.3 12.9 0

1.6 23.8 50.8 22.2 1.6

3.1 21.9 59.4 15.6 0

Sex 0 25.8 41.9 29.0 3.2

1.6 23.8 50.8 22.2 1.6
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6. How often do you have difficulty remembering things
that happened a few minutes ago? Age - X^(3) = 8.05,

p .05, Ed - X^(3) = 8.87, p<.05.
n

Never Rarely Sometimes Often Always

12.9 51.6 35.5 0 0
Age 9.4 46.9 21.9 21.9 0

11.1 49 2 ^ o . o 11.1 u

J X • J 40.6 15.6 0
£jU o / • 1 16.1 6.5 0

11.1 49e2 28.6 1.11 0

6.3 56.3 28.1 9.4 0
Sex 16.

1

41.9 29.0 12.9 0
11.1 49. 2 28.6 11.1 0

7. How often do you have difficulty remembering thing;

that haoDened a few days or weeks ago?
A

Never Rarely Sometimes Often Alway

6.5 41.9 35.5 16.1 0
Age 3.1 18.8 46.9 31.3 0

4.8 30.2 41.3 23.8 0

3.1 28.1 40.6 28.1 0

Ed 6.5 32.3 41.9 19.4 0

4.8 30.2 41.3 23.8 0

3.1 21.9 50.0 25.0 0

Sex 6.5 38. 7 32.3 22.6 0

4.8 30.2 41.3 23.8 0

8. How often do you have difficulty remembering things
2

that happened many years ago? Ed - X (4) = 17.53, p< .OL

0,

Age

Ed

Sex

Never Rarely Sometimes Often Always

3.2 48.4 29.0 12.9 6.5

0 28.1 43.8 21.9 6.3

1.6 38.1 36.5 17.5 6.3

3.1 46.9 37.5 0 12.5

0 29.0 35.5 35.5 0

1.6 38.1 36.5 17.5 6.3

3.1 34.4 31.3 25.0 6.3

0 41.9 41.9 9.7 6.5

1.6 36.5 36.5 17.5 6.3
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9. How often do you forget things. Age 2
- ft Q A

.08.

Never Rarely Sometimes Often Alw aV c;

Age
3.1 34.4 50,0 X ^ • D U
0 12.5 56.3 31.3 0

1.6 23.4 53.1 21.9 0

Ed
3.1 21.9 50.0 25.0 0
0 25.0 56.3 18.8 0

1.6 23.4 53.1 c. X »\J U

2.1 15.6 56.3 O C A
<c D . U 0

Sex 0 31. 3 50.0 X O • O U
0 23.4 53.1 21.9 0

10. How often do you misplace things? 2Age - X (4) =

R Sfto . ^ o n ^ Oft

Never Rarely Sometimes Often Always

3.1 62.5 18.8 15.6 0
Age 0 31.3 31.3 34.4 3.1

1.6 46.9 25.0 25.0 1.6

3.1 43.8 18.8 34.4 0
Ed 0 50.0 31.3 15.0 3.1

1.6 46.9 25.0 25.0 1.6

3.1 37.5 28.1 28.1 3.1
Sex 0 56.3 21.9 21.9 0

1.6 46.9 25.0 25.0 1.6

XX. do you forget names?

Never Rarely Sometimes Often Always

6.3 21.9 31.3 31.3 9.4
Age 0 6.3 31.3 56.3 6.3

3.1 14.1 31.3 43.8 7.8

D.J 9.4 34.4 O / . J

Ed 0 18.8 28.1 50.0 3.1
3.1 14.1 31.3 43.8 7.8

3.1 9.4 31.3 46.9 9.4
Sex 3.1 18.8 31.3 40.6 6.3

3.1 14.1 31.3 43.8 7.8
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12. How often do you forget facts? Sex - X (3) = 9.95,
P < .05.

Never R B^TP' 1 V* V \JL±. c ^ y Some t ime s Often Always

Age
3.1 21.9 4. A Q'ID • Z7 ^O. 1 0
0 21.9 50.0 28.1 0

i. . o 21.9 48.4 28.1 0

£j Ci

U 3.1 18.8 46.9 31.2
u 0 25.0 50.0 25.0
0 1.6 21.9 48.4 28.1

Sex
3.1 6.3 59.4 21.3 0
0 37.5 37.5 25.0 0

1.6 " 21.9 48.4 28.1 0

13.
2

How often do you forget things you should do? Ed •

X (4) = 8.59, p < .08.

Never Rarely Sometimes ur ten Always

9.4 43.8 24.4 u
Age 3.1 43.8 37.5 12.5 3.1

43.8 35.9 12.5 1.6

6.3 28.1 50.0 15.6 0
Ed 6.3 59.4 21.9 9.4 3.1

6.3 43.8 35.9 12.5 1.6

6.3 34.4 40.6 15.6 •J . X
Sex 6.3 53.1 31.3 9.4 0

6.3 43.8 35.9 12.5 1.6

14. How often do you forget appointments?

Never Rarely Sometimes Often A 1 wav «^J X ^ w y 1^

25.0 53.1 18.8 3.1 0
Age 21.9 59.4 18.8 0 0

23.4 56.3 18.8 1.6 0

15.6 56.3 25.0 3.1 0
Ed 31.3 56.3 12.5 0 0

23.4 56.3 18.8 1.6 0

18.8 53.4 28.1 0 0

Sex 28.1 59.4 9.4 3.1 0

23.4 56.3 18.8 1.6 0
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15 • How often do you use special memory tricks to help
you remember?

0

Ed - X^(4) = 9.07, p < .06.

Never Rarely Often Always

Age
25.0
18.8
21.9

25.0
31.3
28.1

31.3
28.1
29. 7

18.8
15.6
17.2

U

6.3
3.1

28.1 21.9 18.8 28.1 3.115.6 34.4 40.6 6.3 3.1
O.J.

21.9 28.1 29. 7 17.2

Sex
2 R 1 28.1 21.9 X 0 . O 6.315.6 28.1 37.5 18.8 021 - 9 28.1 29. 7 17.2 3.1

16. How often do you write a shopping list?
0

Never Rarely Sometimes uen Always

Age
12.5 31.3 25.0 15.6 IS 6
9.4 18.8 12.5 28.1 31.3

10.9 25.0 18.8 21.9 23.4

Ed
6.3 25.0 18.8 21.9 28.1

15.6 25.0 18.8 21.9 18.8
10.9 25.0 18.8 21.9 23.4
15.6 28.1 15.6 25.0 15.6

Sex 6.3 21.9 21.9 18.8 31.3
10.9 25.0 18.8 21.9 23.4

17. How often do you write appointments in a calendar
to help you remember them? Ed » X'^(4) = 8.38, p < .08;

Sex - X (4) = 10.65, p < . 05.

Never Rarely Sometimes Often Always

12.5 28.1 25.0 18.8 15.6
Age 6.3 15.6 12.5 37.5 28.1

9.4 21.-9 18.8 28.1 21.9

12.5 15.6 18.8 18.8 34,4
Ed 6.3 28.

1

18.8 37.5 9.4
9.4 21.9 18.8 28.1 21.9

15.6 25.0 10.9 31.3 6.3
Sex 3.1 18.8 7.8 25.0 37.5

9.4 21.9 18.8 28.1 21.9



-384-

18. How often do you write yourself remiinder notes?
Ed - X^(4) = 10 .04, p < .05

n

Never Rarely Sometimes Often Always
9.7 41.9 12.9 25.8 9.7

Age 13.8 20. 7 20.7 41.4 3.4
11. 7 31. 7 16. 7 33.3 6.7

Ed
12.5 21.9 9.4 43.8 12.5
10. 7 42.9 25,0 21.4 0
11. 7 31. 7 16. 7 33.3 6.7
16.1 25.8 16.1 35.5 6.5

Sex 6.9 37.9 17.2 31.0 6.9
11. 7 31. 7 16. 7 33.3 6.7

19. How often do you ask other people to remind you of

something? Age - X^(4) = 8.02, p< .1; Sex - X^(4) = 11.2,

p < .05.

Never Rarely Sometimes Often Always

12.5 40.6 40.6 6.3 0
Age 3.1 28.1 31.5 28.1 3.1

7.8 34.4 39.1 17.2 1.6

6.3 34.4 34.4 21.9 3.1
Ed 9.4 34.4 43.8 12.5 0

7.8 34.4 39.1 17.2 1.6

6.3 18.8 46.9 28.1 0
Sex 9.4 50.0 31.3 6.3 3.1

7.8 34.4 39.1 17.2 1.6

20. How often do you mentally repeat something you are

trying to remember?

Never Rarely Sometimes Often Always

3.1 21.9 31.3 37.5 6.3
Age 0 18.8 37.5 40.6 3.1

1.6 20.3 34.4 39.1 4.7

3.1 12.5 34.4 43.8 6.3

Ed 0 28.1 34.4 34.4 3.1

1.6 20.3 34.4 39.1 4.7

3.1 25.0 28.1 37.5 6.3

Sex 0 15.6 40.6 40.6 3.1

1.5 20.3 34.4 39.1 4.7
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21. How often to you particularly try to concentrate on
something you want to remember later? Age - X^(3) = 6.46
P < .1.

Never Rarely Sometimes' Often Alv;ay s

Age
U 15.6 46.9 28.1 9.4
0 15.6 31.3 53.1 0
0 15.6 39.1 40.6 4. 7

Ed
0 9.4 50.0 34.4 6.3
0 21.9 28.1 46. 9 3.1
0 15.6 39.1 40.6 4. 7

Sex
0 12.5 40.6 43.8 3.1
0 18.8 37.5 37.5 6.3
0 15.6 39.1 40.6 4. 7

22. How often do you try to relate something you want
remember to something else

, thinking this will increase
the likelihood of your remembering 1 ater?

Never Rarely Sometimes Often Always
6.3 12.5 34.4 40.6 6.3

Age 3.1 21.9 37.5 37.5 0
4.7 17.2 55.9 39.1 3.1

3.1 15.6 34.4 46.9 0
Ed 6.3 18.8 37.5 31.3 6.3

4. 7 17.2 35.9 39.1 3.1

6.3 15.6 40.6 34.4 3.1
Sex 3.1 18.8. 31.3 43.8 3.1

4. 7 17.2 35.9 39.1 3.1

23. How often do you deliberately try to fix something

in memory by relating it to other information?

Never Rarely Sometimes Often Always

9.4 15.6 34.4 34.4 6.3
Age 6.5 19.4 35.5 32.3 6.5

7.9 17.5 34.9 33.3 6.3

6.5 12.9 38. 7 38. 7 3.2
Ed 9.4 21.9 31. 3 28.1 9.4

7.9 17.5 34.9 33.3 6.3

6.3 25.0 34.4 28.1 6.3
Sex 9. 7 9. 7 35.5 38. 7 6.5

7.9 17. 5 34.9 33.3 6.3
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24. How often do you consciously attempt to reconstruct
the days events in order to remember something?

0 1 p ^^ 3 4

Age

Never

0
6.3
3.1

Rarely

37.5
21.9
29. 7

Sometimes

40.6
50.0
45.3

Often

15.6
21.9
18.8

Always

6.3
0

3.1

Ed
0

6.3
3.1

21.9
37.5
29.7

56.3
34.4
45.3

15.6
21.9
18.8

6.3
0

3.1

Sex
3.1
3.1
3.1

34.4
25.0

" 29.7

3 7.5
53.1
45.3

21.9
15.6
18.8

3.1
3.1
3.1

25. How often do you try to think of things that relate
to something you forgot, hoping it will bring it to mind?

Age

Ed

Sex

Never Rarely Sometimes Often Always
0 9.4 50.0 27.5 3.1

6.5 22.6 32.3 35.5 3.2
3.2 15.9 41.3 36.5 3.2
0 18.8 40.6 37.5 3.1

6.5 12.9 41.9 35.5 3.2
3.2 15.9 41.3 36.5 3.2

3.1 12,5 50.0 28.1 6.3
3.2 19.4 32.3 45.2 0
3.2 15.9 41.3 36.5 3.2

26. How often do you engage in deliberate attempts to

remember information?

Never Rarely Sometimes Often Always

0 12.5 37.5 43.8 6.3
Age 3.1 25.0 34.4 37.5 0

1.6 18.8 35.9 40.6 3.1

0 25.0 28.1 40.6 6.3
Ed 3.1 12.5 43.8 40.6 0

1.6 18.8 35.9 40.6 3.1

0 18.8 37.5 40.6 3.1
Sex 3.1 18.8 34.4 40.6 3.1

1.6 18.8 35.9 40.6 3.1
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27. HOW often do you look up things you can not remember?
Ed - X (4) = 7.82, p < .1.

0. .

Never T? ^ 1^O T \r
rv. dX tr X y Sometimes Often Always
25.0 40.6 25.0 9.4
9. 7 38. 7 41.9 6.5

17.5 39. 7 33.3 7.9
22.6 51.6 19.4 6.5
12.5 28.1 46.9 9.4
17.5 39.7 33.3 7.9
15.6 46,9 28.1 9.4
19.4 32.3 38.7 6.5
17.5 39. 7 33.3 7.9

0
Age 3.2

1.6

0
Ed 3.1

1.6

0
Sex 3.2

1.6

28. How often do you ask other people things you can not
remember? Age - X^(3) = 6.30, p < .1,

Never Rarely Sometimes Often Always
0 34.4 21.9 34.4 9.4

Age 0 19.4 41.9 38.7 0
0 27.0 31.7 36.5 4.8

0 25.0 28.1 43.8 3.1
Ed 0 29.0 35.5 29.0 6.5

0 27.0 31. 7 36.5 4.8

0 16.1 38. 7 38.7 6.5
Sex 0 37.5 25.0 34.4 3.1

0 27.0 31.7 36.5 4.8
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Please circle the number above the response that is
closest to your choice.

29. Do you remember things well — are you a good
rememberer? Ed - x^(2) = 5.15, p <.08.

0 1 2

No Unsure Yes

^ 25.0 68.8Age 18.8 25.0 56.3
12.5 25.0 62.5

21.9 21.9 56.3
3.1 28.1 68.8

12.5 25.0 62.5

9-4 28.1 62.5
Sex 15.6 21.9 62.5

12.5 25.0 62.5

30. Can you remember better than your friends?

0 1.. 2

No Unsure Yes

12.5 43.8 43.8
Age 21.9 56.3 21.9

17.2 50.0 32.8

25.0 46.9 28.1
Ed 9.4 53.1 37.5

17.2 50.0 32.8

15.6 59.4 25.0
Sex 18.8 40.6 40.6

17.2 50.0 32.8

31. When you can not remember something do you find

it upsetting?

0 1 2

No Unsure Yes

15.6 6.3 78.1
Age 28.1 6.3 65.6

21.9 6.3 71.6

15.6 3.1 81.3
Ed 28.1 9.4 62.5

21.9 6.3 71.9

28.1 9.4 62.5
Sex 15.6 3.1 81.3

21.9 6.3 71.9
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32. Do you have more difficulty remembering things when
you are tired? Age - X^(3) = 4.73, p < .1.

.2

Yes

56.3
81.3
68.8

68.8
68.8
68.8

62.5
75.0
68.8

33. Do you have more difficulty remembering things when
you are pressured? Ed - X^(2) = 7.22, p< .05.

No Unsure Yes

25.0 25.0 50.0
Age 31.3 12.5 56.3

28.1 18.8 53.1

28.1 6.3 65.6
Ed 28.1 31.3 40.6

28.1 • 18.8

21.9 18.8 59.4
Sex 34.4 18.8 46.9

28.1 18.8 53.1

34. Do you have more difficulty remembering things when
2you are anxious? Sex - X (2) = 4.62, p < .1.

0 1 2

No Unsure Yes

31.3 15.6 53.1
Age 22.6 29.0 48.4

27.0 22.2 50.8

25.0 15.6 59.4
Ed 29.0 29.0 41.9

27.0 22.2 50.8

25.0 12.5 62.5
Sex 29.0 32.3 38.7

27.0 22.2 50.8

Age

Ed

Sex

0.

No

18.8
9.4

14.1

12.5
15.6
14.1

12.5
15.6
14.1

. . .1.

.

Unsure

25.0
9.4

17.2

18.8
15.6
17.2

25.0
9.4

17.2
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35. Are you more likely to forget things when your mind
is preoccupied?

0 1 ....2

Yes

78.1
75.0
76.6

75.0
78.1
76.6

81.3
71.9
76.6

36. Over the years have you become more aware of your
memory?

No Unsure Yes

16.1 16.1 67.7
Age 6.5 6.5 87.1

11.3 11.3 77.4

10.0 10.0 80.0
Ed 12.5 12.5 75.0

11.3 11.3 77.4

16.7 6.7 76. 7

Sex 6.3 15.6 78.1
11.3 11.3 77.4

37. Over the years have you noticed any changes in your

memory? Age - X^(2) = 6.94, p< .05; Sex - X^(2) = 7.47,

p < .05.

No Unsure Yes

34.4 12.5 53.1
Age 12.9 3.2 83.9

23.8 7.9 68.3

25.8 6.5 67. 7

Ed 21.9 9.4 68.8
23.8 7.9 68.3

29.0 16.1 54.8
Sex 18.8 0 81.3

23.8 7.9 68.3

No Unsure

15.6 6.3
Age 18.8 6.3

17.2 6.3

18.8 6.3
Ed 15.6 6.3

17.2 6.3

15.6 3.1
Sex 18.8 9.4

17.2 6.3
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38. Do you use memory aids more often than you pre-

viously did?
n

No Unsure Yes

46.9 9.4 43.8
Age 43.3 6.7 50.0

45.2 8.7 46.8

38. 7 3.2 58.1
Ed 51.6 12.9 35.5

45.2 8.1 46.8
AC4b • 9.7 45.2

Sex 45. 2 6.5 48-4
45.2 8.1 46.8

39. Over the years has your memory improved? Age

(2 ) = 4. 84, p < .09.

No Unsure Yes

28.1 40.6 31.3
Age 54.8 29.0 15.1

41.3 34.9 23.8

45.2 32.3 22.6
Ed 3 7.5 37.5 25.0

41.3 34.9 23.8

AC O45 . <:
"3 c; c

. D 1 Q A

^ 37.5 34.4 28.1
41.3 34.9 23.8

40. Over the years has your memory become worse?

X^(2) = 11 .90 . D < ,01.

No Unsure Yes

65.6 25.0 9.4

Age 29.0 25.8 45.2

47.6 25.4 27.0

48.4 29.0 22.6

Ed 46.9 21.9 31.3

47.6 25.4 27.0

41.9 32.3 25.8

Sex 53.1 18.8 28.1

47.6 25.4 27.0
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41. Do you think your memory will change as you get
older? Ed - x^(2) = 5.69, p < .06.

0 1 2

No Unsure Yes
12.5 37.5 50.0

Age 6.5 32.3 61.3
9-5 34.9 55.6

16.1 41.9 41.9
Ed 3.1 28.1 68.8

9.5 34.9 55.6

9.7 29.0 61.3
Sex 9.4 40.6 50.0

9.5 34.9 55.6

42. Do you think your memory will get better when you

get older? Age - X^(2) = 10.33, p < .01; Sex - X^(2) =

6.51, p < .05.

0 1 2

No Unsure Yes

37.5 50.0 12.5
Age 77.4 19.4 3.2

57.1 34.9 7.9

54.8 35.5 9.7
Ed 59.4 34.4 6.3

57.1 34.9 7.9

71.0 19.4 9.7
Sex 43.8 50.0 6.3

57.1 34.9 7.9

43. Do you thank your memory will get worse v;hen you

get older? Age - X^(2) = 8.62, p < .05; Ed - X^(2) =

4.95, p < .09.

0 1 2

No Unsure Yes

25. G 53.1 21.9
Age 12.9 29.0 58.1

19.0 41.3 39.7

29.0 41.9 29.0
Ed , 9.4 40.6 50.0

19.0 41.3 39.7

16.1 35.5 48.4
Sex 21.9 46.9 31.3

12.0 41.3 39.7
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44. Do you think your memory will always stay about as
it is now?

Age

Ed

Sex

No Unsure Yes
37.5 Aft Q 15.6
58.1 29.0
46.6 38.1 14.3

41.9 41.9 16.1
53.1 34.4 12.5
47.6 38.1 14.3

58.1 32.3 9.7
37.5 43.8 18.8
47.6 38.1 14.3

45. Do you think you will forget things more easily
when you get older? Age - X^(2) = 10.12, p < .01.

No Unsure Yes

34.4 31.3 34.4
Age 6.3 25.0 68.8

20.3 28.1 51.6

25.0 28.1 46.9
Ed 15.6 28.1 56.3

20.3 28.1 51.6

21.9 18.8 59.4
Sex 18.8 37.5 43.8

20.3 28.1 51.6

46. Do you think you will remember more details as you

get older?

No Unsure Yes

46.9 31.3 21.9
Age 62.5 21.9 15.6

54.7 26.6 18.8

56.3 21.9- 21.9
Ed 53.1 31.3 15.6

54.7 26.6 18.8

53.1 28.1 18.8
Sex 56.3 25.0 18.8

54. 7 26.6 18.8
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Do you consciously try to memorize things n

you used to?

No Unsure Yes

56.3 12.5 31.3
Age 53.1 12.5 34.4

54.7 12.5 32.8

43.8 12.5 43.8
Ed 65.6 12.5 21.9

54. 7 12.5 32.8

53.1 15.6 31.3
Sex 56.3 9.4 34.4

54. 7 12.5 32.8

48. Do you remember some kinds of things better than

others?

,,,,1

No Unsure Yes

6.3 3.1 90.6
Age 3.1 3.1 93.8

4.7 3.1 92.2

3.1 0 96.9
Ed 6.3 6.3 87.5

4.7 3.1 92.2

3.1 0 96.9
Sex 6.3 6.3 87.5

4.7 3.1 92.2

49. Do you find it easier to remember organizec

than unorganized things? Age - X^(2) == 7.28, p

No Unsure Yes

21.3 12.5 56.3

Age 6.3 9.4 84.4
18.8 10.9 70.3

25.0 12.5 62.5

Ed 12.5 9.4 78.1

18.8 10.9 70.3

15.6 9.4 75.0

Sex 21.9 12.5 65.6

18.8 10.9 70.3

< .05.
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50. Is it easier to remember visual things than verbal
things? Sex - x^(2) = 4.74, p < .i.

0

No Unsure Yes

Age
21.9
18.8
20.3

21.9
6.3

14.1

56 3

75.0
65.6

Ed
15.6
25.0
20.3

15.6
12.5
14.1

68.8
62.5
65.6

Sex
9.4

31.3
20.3

15.6
12.5
14.1

75.0
56.3
65.6

51. Do you find it easier to remember bizzare things
than usual things?

Age

Ed

Sex

No Unsure Yes
21.9 15.6 62.5
18.8 25.0 56.3
20.3 20.3 59.4

28.1 15.6 56.3
12.5 25.0 62.5
20.3 20.3 59.4

15.6 18.8 65.6
25.0 21.9 53.1
20.3 20.3 59.4

52. Do you find it easier to remember things you are
most interested in?

No Unsure Yes

6.3 12.5 81.3
Age 0 3.1 96.9

3.1 7.8 89.1

0 3.1 96.9
Ed 6.3 12.5 81.3

3.1 7.8 89.1

3.1 6.3 90.6
Sex 3.1 9.4 87.5

3.1 7.8 89.1
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53.

than abstract things? Age - X^(2) == 9.35, p <

Unsure Yes

Age
46.9
18.8
32.8

25.0
15.6
20.3

28.1
65.6
46.9

Ed
25.0
40.6
32.8

18.8
21.9
20.3

56.3
37.5
46.9

Sex
21.9
43.8
32.8

28.1
12.5
20.3

50.0
43.8
46.9

54. Do you find it easier to remember things that are
related to each other than things that are not related
to each other?

No unsure Yes
12.5 25.0 62.5

Age 6.3 15.6 78.1
9.4 20.3 70.3

12.5 21.9 65.6
Ed 6.3 18.8 75.0

9.4 20.3 70.3

3.1 21.9 75.0
Sex 15.6 18.8 65.6

9.4 20.3 70.3

55. Are there: some kinds of things that are re.

to remember?

No Unsure Yes

6.3 15.6 78.1
Age 6.3 12.5. 81.3

6.3 14.1 79.7

6.3 6.3 87.5
Ed 6.3 21.9 71.9

6.3 14.1 79.7

0 15.6 84.4
Sex 12.5 12.5 75.0

6.3 14.1 79.7
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56. Are you especially likely to forget unpleasant
things?

Age

Ed

Sex

No Tin ^11 r* I es
78, 1 12.5 9.4
DO . 8 15.6 15.6
73.4 14.1 12.5
75.0 9.4 15.6
71.9 18.8 9.4
73.4 14.1 12.5

71.9 12.5 15.6
75.0 15.6 9.4
73.4 14.1 12.5

57. Do you have more difficulty remembering details
than generalities? Ed - X^(2) = 9.17, p < .05; Sex
X^(2) = 7.30, p ^ .05.

No Unsure Yes

37.5 15.6 46.9
Age 37.5 18.8 43.8

37.5 17.2 45.3

46.9 3.1 50.0
Ed 28.1 31.3 40.6

37.5 17.2 45.3

21.9 25.0 53.1
Sex 53.1 9.4 37.5

37.5 17.2 45.3

58. Do you find it more difficult to remember thing
2you are not interested in? Age - X (2) = 5.20, p <

Sex - X^(2) = 9.59, p < .01.

0

No Unsure Yes

12.5 18.8 68.8
Age 6.3 3.1 90.6

9.4 10.9 79.9

6.3 12.5 81.3
Ed 12.5 9.4 78.1

9.4 10.9 79. 7

0 18.8 81.3
Sex 18.8 3.1 78.1

9.4 10.9 79. 7
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59. Do you find it more difficult to remember unfamiliar
than familiar things? Ed - x^(2) = 7.79, p < .05.

No Unsure Yes

Age
37.5
21.9
29. 7

21.9
21.9 56.3

48. 4

Ed
21.9
37.5
29.7

12.5
31.3
21.9

65.6
31.3
48.4

Sex
21.9
37.5
29.7

21.9
21.9
21.9

56.3
40.6
48.4

60. Do you find it more difficult to remember
you do not really understand?

No Unsure Yes

Age
9.4
3.1
6.3

9.4
0

4.7

81. 3

96.9
89.1

Ed
12.5

0

6.3

3.1
6.3
4.7

84.4
93.8
89.1

Sex
9.4
3.1
6.3

6.3
3.1
4. 7

84.4
93.8
89.1
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Appendix C

Prediction, Confidence, Performance Correlations

»
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Correlations for Average Episodic and Semantic
Memory Performance, Prediction, and Confidence

For the Two Age Groups

20-25 EMEM EPRED ECUN SMEM SPRED

TmD TT" T~\
-.5387

.001

.4146

.011

-.1117

.278

•Dl ll-ii 1

.3273 -.0502 .5554

.034 .392 .001

SPRED -.2259

.107

-.0866

.319

-.2994

.054

-.4004

.012

SCON .0451 .1755 .4645 .6228 -.3597

.405 .172 .005 .001 .023

60-65

EPRED
-.6341

.001

ECON .3070

.004

-.5139

.001

SMEM
.2875 -.3303 .1679

.055 .032 .179

SPRED
-.1505

.206

.2680

.069

-.0304

.434

-.4680

.003

SCON
-.0180

.461

.0381

.418

.0048

.490

.2640

.072

.1805

.161
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Correlations for Average Episodic and Semantic
Memory Performance, Prediction, and Confidence

For the Two Education Groups

HS EMEM EPRED ECUN SMEM SPRED

EPRED -.6328

.001

ECON .2472 -. 3783

.018

SMEM -.0397

.415

.0821

.327

.1824

.160

SPRED .0531

.386

-.0310

.433

-.0265

.444

-.3091

.043

SCON
-.0622 .2391 -.0221 .3815 .0872

.3 70 .098 .453 .017 .320

Ph.D.

EPRED -.5402

.001

ECON .4957

.002

-.4087

.011

SMEM .2399 -.2482 .2393

.093 .085 .094

SPRED -.2534 .0860 -. 709 -.5061

.081 .320 .179 .002

SCON
-.0009 .0740 .2790 .0967

.498 . 344 .064 .299

-.0631

.366
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Correlations for Average Episodic and Semantic
Memory Performance, Prediction, and Confidence

For the Two Sex Groups

Males EMEM EPRED ECON SMEM SPRED

EPRED 6265

.001

ECON .4514 -.2974

.005 .052

SMEM .2277 -.2072 .2550

.105 .128 .083

SPRED -.2150 .1411 -.0230 -.5352

.119 .221 .451 .001

SCON .1160 .0796 .3229 .3562

.267 .335 .038 .025

-.0304

.435

Females

EPRED -.5636

.001

ECON .2638 -.5382

.076 .001

SMEM
.1921 -.2448

.146 .088

SPRED
-.1227 .1127

.252 .2 70

SCON
-.0091 -.0188

.480 .459

.3740

.019

-.2803 -.3623

.063 .021

.0534 .3642 -.0793

.384 .020 .333
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