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ABSTRACT

=

4 Age-Related Differences in the Effect of Prior
Knowledge on the Processing of Information

Mary Harsany

This study explored the role of prior knowledge and repeated recall
trials in determining age-related chaﬁges in memory for prose passages.
01d (61 - 75) and young (19 - 30) heard and read three short segments of
information describing each of four famous individuals. The segments
were structured so that one contained very well known {nformation
critical to the identity of the individual, and the other two contained
less well known information about the iné;viéual. For eacﬁ sub ject, the
segments for two indiyiduals were pregsented with the best known
{nformation first (Information First Condition), and two with the best
known information last (Information Last Cdndition). After each
segmént, the subjects guessed the identity of the iadividual, recalled
the segment they just heard, and attempted to recall all information
presented to date. Results indicated a significant age difference in
correct recall with the young recalling more factual information than
the old., As well, both age groups recalled more {nformation in the
Information First condition than in the Information Last condition. In
general, old and young subjects did not differ in the importations they
brought to recall, Over skccessive recall trials, old subjects forgot

more {tems than young subjects. Younger subjects recovered more of the

items they had not previously recalled when they were in the Information
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Last condition than f{n the Information First condition, whereas for the
older subjects, the trend was in the opposite Aircction. The 'tindi;xal .
of this study provide evidence for deficits in the memory abilities of
Y 4 ’ -~
older adults that cannot be attributed to differences in information
P’ .
, processing style. “
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Studies that assess memory and cognitive functioning ghroughout
th; lifespan generally’show age~related declines in éerformance. There\
are two dominant theories that have been put forward to interpret these
findings. One hypothesis suggests that the decline in cognitive
performance in the elderly tef;ecta some sort of deficit in the
functioning of the central nervous system. The main research strategy
within this theoretical framework is an attempt to identify the nature
and locus of this biological deficit. An alternative theory suggests
that the elderly‘are not'so much deficient, as they are developmentally
different, intheir cognitive functioning as compared to the young;
Older adults méy be particularly rich in world kﬂowledge because o%
their extensive life experiences, and this knowledge may cause them to
process information differently than yaunger adults. These qualitative
differences in the approach of the elderly to processing information may
ca#se them to remember information that is different in kind and amount

AY

than the young. The present study attempts to investigate this
alternative view through-a detafled examination of how young and old
adults integrate new information when they have, or do not have, access

to a relevant knowledge base,

The Aging of Memory

In most studfes comparing the memory of young and old adults, the
elderly have been found to show deficits in their ability to remember as
compared to the young., Multi-store information processing theories

(Atkinson & Shiffrin, 1968) posit the existence of several storage




o~ .
+. memory). Researchers have- investigated various storage structures and

structu;es or locations through which information passes and where it

may QF acted upon by the ‘individual (e.g., short-term }nemory. lon;-term

in general, have concluded that there is not a stor;ge defi;it id Sld
. ’

age., Studies have been unable to locate age-ggfhted differences either

at the level of short-term memory (a time dependent store of limited

capacity) orlin the 8toFage comé;neﬁt of memory'(the interval between

the input and retrieval of inf;rmation (Drachman & Leavitt, 1972;

Raymond, 1971; Smith, 1974; Smith, 1980).

There 18 substantial evidence for an age-related deficit in the"
hn"

retrieval of information from secondary or long-term memory, that is, in
the accessing of stored {nformation at £iﬁélof test., This retrieval
deficit on the' part of the elderly has been demoﬂgtrated' in numerous
studies which show age différénces in free recall to be attenuated by
cued ;ecall and recognition tasks (Erber, Herman & Botwinick, 1980;
Perlmut;e;, 1979; Spilich & Voss, 1982). These studies indicdate that

the old are at a greater disadvantage relative to the young when less

information is available to them at time of retrieval. Therefore, such

Btudies would suggest that; although information may be learnt and

Q
stored effectively by the elderly, the old may be deficient in the

skills required to access that information. Research, however, has

- indicated that the retrieval process cannot be considered in isolation,

but is intimately tied to the encoding process, that is, the strategies

utilized in the processing of information at time of input. The

encoding specificity hypothesis (Tulving & %homson, 1973) states that

°
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retrieval {s essentially a reconstruction of the encoding situation,
The encoding specificity theory reflects-a more recent formulation that
views the memory process, not as a succession of passive storage tanks,
but as an active manipulation of incoming s;:imuli. The concept of
worl;ing memory (Baddely &‘ Hit:ch; 1974) répiaces the earlier notion oé
short-term memory and z;efers to a time limited workspace in which the
individual actively encodes and processes information to be stored for
longer [;eriods. )
Investigations of age differénces in memory ‘have found that
encoding strateglies do vary across the lifespan. One theor;y suggests
' that the elderly have a productién deficiency (Hulicka & Grossman,
1967), in tﬁat they fail to producce® verbal and visual mediators to
facilitacé recall of verbal stimuli unless specifically instructed to do
so. Burke and Light (1981), however,“ in a review of research in this
area, conclude ‘that although the old tend to ofganize, information less
spontanequsly than the young, providing the old with conditions that
encourage organization does not necessarily .eliminfnCe age differences.
Other theories (Eysenck, 1974; Simon, 1979) point to a semantic
processing deficit in the elderly. According to Craik and Lockhart’s
(1972) depth of processing theory, the more deeply or semantically one
processes infprmation, the more durable will be the menmory for that
information. Recall performance of the elderly compares favorably to
C;le young when the exberimenta‘l task is to attend to shallow or

structural (e.g., orthographic, phonemic) aspects of the stimulus,

Instructions to attend to the more semantic aspects of the stimulus,

.
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,
however, do not ;mprove the recall performance of the elderly to a great
/ \

.degree, Vhile/such instructions greatly enhance the recall performance

/ )

of younger subjects. This suggests thag the elderly experience
d%fficu%ﬁ& in processing information to deep semantic levels,

A'recent reformulation (Craik & Simon, 1980) of the processing
defycit hypothesis proposes that the elderly can process to deep levels,
by possess a production deficlency. in the ability to use semantic
/:nformation. Providing optimal guidance in semantic processing at both
encoding and retrieval has been found to reduce age différence{
(Rabinowitz, Craik, & Ackerman, 1982; West, 1981). Investigations in
this area have examined the differential effects of various kinds of
semantic retrieval cues in their potential in attenuating age
differences. The elderly are found to benefit more by general category
semantic cues than specific contextual ones that require some
integration of novel information (Craik & Simon, 1980; ‘Rabinowitz et al,
1982)., This finding suggests that the elderly can and do process
information to deep semantic levels, but they fail to engage in rich
qualitati?e analyses of stimuli at any particular level,

A related line of research (Craik & Byrd, 1982; Cralk & Simon,
1980; Hasher & Zacks, 1979; Simon, 1979) has suggested that age
differences in memory exist because the old suffer from a reduction of
processing regaﬁ;ce or mental energy. Older ;dults are particularly
vulnerable to the deleterious effects of t;sks that require division of

attentfbn, suéh as dichotic listening (Craik, 1977), It 1s thought the

elderly are especially prone to performance decrements on such tasks

o




because their processing capacity is diminished. Consequently, it would
follow that the elderly engage in inefficient encoding strategies
because their limited resources may be taken up by more simple
operations, such as those involved in deciphering the surface aspects of
incoming information (e.g., listening, reading), leaving little capacity
for elaborative processing. Some researchers (Rabinowitz et al, 1982;
Simon, 1979) have demonstrated that young subjects, when required to
div}de their attention between tasks, perform in much the same manner on
a later test of memory as older adults under undivided attention
conditions.

Age-related differences in memory also are hypothesized to be
caused by a biological slowing down of the speed at which older adults
process information (Bifren, Woods & Williams, 1980; Salthouse, 1980).
Evidence for this slowing down process has been established by studies
demonstrating age differences in reaction time and peripheral processing
of visual images (Birren et al, 1980). Birren et al (1980) suggest that
this slowness extends to all processes mediated by the central
nervous system and may be responsible for the apparent reduction of
processing resource found in experimental studies on memory on older
adults.

To summarize, research that has attempted to localize the
mechanisms involved in age-related memory deficiencies points to lossés
in the capacity of the elderly to effectively encode and retrieve
information. It has been hypothesized that biological changes involved

in the aging process may be responsible for memory loss by causing a




‘reduction in processing resource and/or a slowing down of information

processing speed.

Discourse Processing in the Elderly

Much of the work in the area of memory and aging has used word
lists as stimulus materials, Word lists have been criticized (Baltes,
Reese & Lipsett, 1980; Labouvie-Vief, 1977) for treir lack of .
ecological validity and for the fact that such stimulus materials
capitalize on the educational status of the young. Young subjects in
psychological experi;ents tend to be students and, therefore, may be
more practiced at their word memorization skills than the elderly.
Word lists in themselves constitute wuninteresting and lifeless

material. It also has been argued (Hartley, Harker & Walsh, 1980) that

“the older adult may not be motivated to excel at such meaningless tasks

as memorizing a list of isolated worxds. .

More recently, researchers in the field of aging and memory have
turned their attention to the processing of discourse. Although
remembering stories may be considered no more ecologically valid than
remembering word lists, since the elderly may not have occasion to
recall narratives In thelir everyday l1ife, stories do provide a closer
approximation to how language naturally occurs. Words are not usually
encountered as isolated units, but occur together according to some

thematic content or context. I &

In a study ot discourse processing by the elderly, Cohen (1979)
found that older subjects pexformed as well as younger subjects when

answering verbatim questions about facts presented in a text, but the




_young performed better than the elderly when the questions required the
drawing of inferences from the text. The results of this a‘\tudy are in
agreément with the semantic deficit hypothesis since it was found ‘that
the older subjects focused on the structured or explicit elements of the
stimulus passage and failed to process the deeper and implicational
meaning of the text. !

A later study l;y Cohen (1981) confirmed the results of her earlier
work. Younger subjects were found to be superior to older su.bjects in
answering questions on texts that contained {mplicit information.
Similarly, in a study comparing free recall with cued recall of young
and old subjects, Till and Walsh (1980) found that the elderly failed
to benefit from implicational cues when asked to recall sentences.
Deficiencies in the inferential processing of the elderly have been
found even when the passage is in full view (Light, Zelinski & Moore,
1982), which suggests Fhat such a deficit cannot be attributed to poor
fact memory.'

Iﬁ contrast to the above studies, Belmore (1981a) found that the .
elderly performed as well as the young in answering both inference and
verbatim questions that immediately followed the stimulus passage.
Walsh and Baldwin (1977) found that older subjeéts performed as well as
younger subjects on Bransford and Franks (1971) tasks, which required
subjects to integrate smaller units of semantic information into a
larger whole. Camp (1981) demonstrated that the elderly engaged in
more inferential processing than the 'young when asked to answer

questions that retrieved information from semantic memory or general




world knowledge., Therefore, results are less than conclusive with
regards to inferential processing of the aged.

In 1981, Blanchard-Fields replicated Cohen’s (1979) study, but with
a more detailed analysis of the responses made by the older subjects.,
She found that older subjects were npt deficient at making inferences,
but rather é:ve responses that went beyond the immediate surface logic
of the story and applied the story to their world knowledge. As weil,
Light and Anderson (1983) found no difference between young and old
subjects in the ability to integrate their world knowledge with new
information, They emphasized the importance of distinguishing between

-

inferential processing which requires the integration of new information

" with previously acquired world knowledge, and that which requires the

integration of newly learned facts without reference to a generic
knowledge base. Light and Anderson (1983) suggest that a global manner
of processing based on world knowledge remains intact throughout the
lifespan. o

This global manner of processing is described by theorists who view
the information processing by the elderly as developmentally differenc,‘
and not necessarily deficient, as compared to the young (Baltes et al,
IQSO; Labouvi;-Vief, 1977; Labouvie-Vief & Schell, 1982), A global
manner of processing is one which involves the activation of prior
knowledge in the learning of new information, and is in contrast to a
focussed'manner of processing which relates incoming information with
the facts at hand without making reference to prior knowledge. The

above "difference" ‘theorists view cognitive development as continuing

4
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throughout the lifespan and not ending at the stage of formal operations
in adolescence, Cognitive development is conceptualized as not entirely
dependent o; éhe physical development of the nervous system, but shaped
by the exp;riences accunulated during the lifetime of an 1pd1vidua1. By
late adulthood, the sheer breadth of these experiences may cause the
elderly to process information in a more g}obal manner, that is8, ina
way that relates 1ncoﬁ1ng information tovtheir vast store of knowledge,
However, just as with earlier stages of development, gains are not made
without accompanying losses (Piaget, 1972), so too, the elderly may fail
to remain focussed on an incoming stimulus and consequently, suffer
decrements in their ability to process information in a focussed manner.
For example, the old;r adult may éail to make inferences which may
require relating one fact of a story to another within that same story
and instead, may relate the facts.of a gtory to his or her real world
knowledge.

According to the contextual or constructive theory of memory
(Jenkins, 1974), what is remembered 1in any sitﬁation depends on the
physical andd psychologigal context of the situation, as well as the
previous knowledge and experience that the subject brings to the
context, Thus, memory is not considered ¢to be dependent qnlche
retention of a permanent, unaltered trace, but may involve a process of
reconstruction, so that subjects incroduce.additions and distortions to
their recall (Bartlett, 1932). Since the éiderly possess a wide base of
knowledge, having lived longer ‘and experienced more than the young, the °

examination of discourse processing from this viewpoint should reveal *
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not only the quantitative, but also the qualitative differences in the
;ecall of prose between youngér and older adults, Qualitative
differences may appear in the amount and nature of importations that
subjects bring to recall, and may reflect discrepancies in which young
and o0ld process Information along a focussed-global dimension.
Accuracy of recalfﬂﬁ?SAtails with {mportations consisting mainly of
text-based inferences suggests a focussed style of processing, whereas
recall that interjects prior knowiedge regarding the information

contained in the text, suggests a global style 65 processing.

Age Differences in the Recall of Text

Quantitative Differences 4

Research has presented contradictory results regarding age-related
differences in recqll of textual materials. Some studies report no
significant age differences in recall of discourse, provided such recall
is intentional and based on only one exposure to the passage (Arbuckle &
Harsany, 1984; Mandel & Johnson, 1981; Meyer & Rice, 1981; Simon, Dixon,
Nowak & Hultsach, 1982, Taub & Kline, 1978). Age differences have been
found when the scimulusymaterials are based on newspaper articles
(Dixon, Simon, Nowak & Hultsch, 1982), when recall i{s incidental (Simon
et al, 1982), or when intentional recall involves more than one exposure:
to the text (Arbuckle & Harsany, 1984; Taub & Kline, 1978). These
findings suggest that the elderly do not benefit as much from practice
Ap do the young. As well, they suggest that the recall performance of
tge elderly tends to fall off as compared to the young when the stimulus

¥
materials are made more difficult.
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Petros, Tabor, Cooney & Chabot (1983) have found that age
differences do tend to increase as the level of reading difficulty of
the passage becomes greater. Mandler & Johnson (1977) have proposed
that narratives contain within them a séory grammar or underlyiné
structural organization which may aid recall. This story grammar
consists of the essential elements that are understood to make up a
story, such as the protagonist, the setting and various story episodes. -
The lack of such a story grammar in passages with a strictly
informational content may contribute to age differences in recall. If
the elderly are defic¢ient at'spontaﬁeously producing mediators to
;rganize incoming information, they would appear deficient as compared
to the young in the recall of informational narratives., However, some
studies have revealed age differences even when the constraints of
d1fficulty are not apparent and the stimﬁlus materials are simple
stories (Gordon & Clark, 1974; Petros et al, 1983; Spilich, 1983).

In a review paper on discourse processing and aging, Hartley et al
(1980) discussed some of the reasons for the contradictory findings in
this area: the level of verbal ability of subjects, the presentation
modality of the ;timulua materials, andd the séoH}ng systems used.
Studies (Gordon & Clark, 1974; Taub, 1979) have indiéated that verbal
ability, as measured by a vocabulary subtest, correlates significantly
with the amount of information recalled from prose materials. Both
Meyer and Rice (1981) and faub (1979) found that age-related differences
in recall failed to appear when older subjects scored highly on the WAIS

’

vocabulary subtest.




o

12

\
<

The input modality of the stimulus materfals also contributes to

age~related differences in text recall; however, findings regarding this

" variable are mixed. On the one hand, Arenberg (1976) pointed to

evidence favoring an auditory rather than a visual mode of presentation

for older adults. On the other hand, Cohen (1979) reported that the

D

]
elderly have difficulty with an oral presentation since listening

redﬁires the individual to decode the surface level of the incoming

stimulus while simultaneously processing for meaning. As well, an oral

presentation does not provide the opportunity for review. Taub and

: Kline (1978) found that the elderly recalled prose materials best when

they read stories with the opportunity to rev;ew them, as compared to
reading aloud or silently. Dixon et al (1982), however, found that
oldgr adults did not benefit from the advantage of reading with review,
and oh a delayed recall test performed more poorly when they read the
materfals than when they listened to them. As yet, no study has
investigated the effect of method of recall, written or oral, on age-
related comparisons of memory.

Results from studies investigating memory for textual materials
also d;ffer depending on the scoring méthod used. Typically, the
protocéls of subjects are divided into idea units or propositions and
then scored for the presence or absence of these units. When 1dea units
are long (10 words or more), studies tend éot to find age differences in
recall (Mandél & Johnson, 1981). As well, it has been demonstrated

(Smith, Rebok, Smith, Hall & Alvin, 1983) that when protocols are gscored

for loose recall, rather than a strict matching of idea units,

ML‘
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perfor;nance differences between age groups disappeﬁr:

To summarize, studies differ in their findings regarding the
{cc:tacy of recall of prose materials of young and old ;dults,
depending upon the conditions, matérials, and scoring methods used.

>
However, even if consistencies did exist in these variable among
studies, research that investigates only quantitative differences in
recall of text ma); fail to offer an explanation as to why, or even how,‘
these age differences do occur, An examinatifon of the qualitative
differences in recall performance among different age groups, however,
may reveal subtle age~related differences in the information proces;;ing
styles of young and o0ld adults which may be responsible for age
differences in recall accuracy. If young and old subjects process
information differently, that is, use different strategies to remember
1nfor:nation, this difference may appear not only i{n the number of facts
remembered, but also in the importance subjects assign to these facts

1 4
and the importations they bring to recall,

Qualitatfve Differences

2

Aside from quantitative differences, as measured by the number of
) T .

idesa units recalled from a text, some researchers.have investigated
, quaiitativé differences in prose recall in old age. This question has
'bbeen approached from the point of view of hierarchical levels of
meaning, as -well as {mportations subjects bring to recall. Theories'
(e.g., Labouvie-Vigf & Schell, 1982) which propose a more global style

hY

of processing in old age suggest that older subjects would be more

8

efficient at temembering Iimportant themes (superordinate level
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propositions) of a passage, and less able to retain the detailed
information contained within it (subordinate level propositions). Such
a formulation contrasts with the processing deficit hypothesis (Siﬁon,
1979) yhich proposes tﬁat the elderly remember detailed information
about a stimulus, but fail to integrate fully its semantic context.

Some studies (Petros et al, 1983; Smith et al, 1983; Spilich, 1983)
have found that young and old adults are equally sensitive to the
thematic structure of a text, with both age groups showing a preference
for recalling superordinate level propositions., Similarly, Zelinski,
Gilewski & Thompson (1980) found that age differences appear at the
subordinate or detailed level of information and not at the
superordinate level. In contrast, other researchers (Cohen, 1979; Dixon
et a1, 1982; Meyer & gice, 1981) have found age differences appearing at
the superordinate level with older adults remembering fewer propositions
involving overall thematic content, Perhaps some of the variables
discussed earlier, such as the difficulty level of the stimulus passages
and/or the verbal abilities of the subjects, may be responsible for the
contradictory findings amﬁng these various studies.

A few studies have examined importations in the recall protocols of
subjects differing in age. Mandel and Johnson (198l), as well as
Spilich (1983) found that young and o0ld subjects made an equivalent
number of additions and distortions in their recall of prose materials.
Smith et al (1983) found that older subjects offered more additions in
stories they recalled the best, while younger subjects offered more in

stories tsey recalled the worst. The authors attribute their findings

y
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to stylistic differences, suggesting that older adults tend to elaborate
and enrich stories in order to present them in Qn entertaining faphion,
while younger subjects prefer to concentrate on accuracy of recall., The
positive relationship between additions and accuracy of recali for older
adults also suggests that, for the elderly, making elaborations may
represent an efficient elaborative mechanism that aids encoding and
recall of factual material.

Hultsch and Dixon (1983) found that older subjects offered more
elaborations than yo;nger adults in their recall of descriptions of
entertainment figures, Elaborations referred to accurate information
about the person desc;ibed that was not expressly étated in the passage.
Hultsch and Dixon (1983), however, do not hold the view that
elaborations represent an aid to encodﬁﬂf and recall for older adults,
but suggest that elaborations represent decrements in the ability of
older adults to differentiate between previously acquired %nowledge and
the facts presented, Consequently, elaborations may represent
i{ntrusions of old knowledge into the recall of experimental wmaterials.

Arbuckle and Harsany (1984) assessed age-related differences in
recall of a morai gstory by investigating the importations present in
subjects’ recalls. The categories of importations 1ncludéd inferences,
responses that followed logically from the tnformation’concained in the
experimental materials; and elaborations, additions brought to recall
that were not derivable inferentially from the information explicitly

stated in the passage. Older subjects produced a greater number of

elaborations and inferences than younger subjects., As well, Smith,
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Smith, Rebok & Brown (1981) found that older subjects offered as many

inferences as younger subjects in a study involving the recall of a

»

simple story. These findings signify that young and old adults are
;qually capable of offering inferences spontaneousiy whilg recalling a
text, and are in contrast to earlier suggéstions (Coh;n, 1979;
Fullerton, 1983; Light et al, 1982) which proposed that the elderly are
deficient at inferential é;océssing.

As well, the above studies (Arbuckle & Harsany, 1984; ﬁuitsch &

Dixon, 1983; Smith et al, 1983) suggest that the elderly tend to offer
/

more elaborations in their recall than the young. These findings point

- 4

J i \
to a more global manner of processing utilized by the old than the
young, since the greater number of such {mportations in thd{r recall
reflects a greater activation of prior knowledge while processing
v

information.

Recall Over Trials

Another distinction between young and old subjects with regards to

&

remembéring prose is in their difference in recall performance over
trials. Arbuckle and Harsa;y (1984) examined changes 1in recall
performance over three exposures to the passage. Verbatim recall
performance between groups did not®differ gsignificantly on the first
trial, but did so on the se;ond and third trials, Aithough both groups
improved recall performance over trials, the young subjects” recall
improved more rapidly than that of the 0ld subjects. Similar results
were found in Taub and Kline's (1978) study where age-related

L 4

differences in recall appeared only on the third trial.
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Increments over recall triai!.s have been observed in studies where

subjects remember items in later trials that were\not recalled in
earlier ones. This phenomenon has been termed hypermnesia (Erdelyl &
Becker, 1974) and occurs without benefit of repeated €xposure to the
origina% stimulus materials. Hypermnesia has been documented using both
pictures and words as items to be remémbered (Belmo;:e, 1981b; Roediger"
Payne, Gillespie & Lean, 1982).

If the recall of younger subjects improves at a faster rate over

'
4

trials than the recall of older subjects, this discrepancy may be due to
a pdssibl’e lack®of hypgrmnesic; responses IiIn the recall of older
subjects. Hypermr;esia has beer; related to the imaginal px:oiaer't:ies of a
stimulus (Erdelyiv& Becker, 1974). ‘It has been demonstrated that the
elderly are pattiéularly disadvantaged when proces_!sing visual

v

information (Mason & Smith, 1977; Wir'mgrad & Simon, 198'0). It 1is
[ 4

possible that this problem with imaginal encoding on the part of the

elderly may reduce their likelihood of hypermnesic activity. The

¢

studies in which the eld‘erly were found to .improve less than the young

over trials (Arbuckle & Harsany, 1984; Taub' & Kline, 1978) interspersed

successive recall tests with repeated exposure to the stimuli. To

evﬁlumte the role that hypermnesia plays in any age-related difference

in memory, it would be necessary to examine age—related differences over

\

recall trials following only one exposure tp the text.
Recall performance over t¥ials may also vary due to decrements or
aQ .
losses of previously recalled items. It is possible that one effect of

ag}ng on memory is that older subjects may forget previously recalled

= 7 pa—— — 1
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items more rapidly thanoyounger subjects., Although not a true test of
this hypothesis, a study‘was conducted by Taub (1979) where youﬂé and
old subjects first answered comprehension questions while reading a
passage, and then later answered the same questions when the passage was
no longer in view. Although relatively’'few young subjects changed their
responses over trials, over seventy-five per cent of the older subjects
altered theirs. This finding suggests that the recéll protocols of

older subjects may show a simflar variablity of response over trials.

Eﬁg Effect of Prior Knowledgg ‘ o?

There 1s a considerhble body of literagure that suggests that
performance on memory tasks is affected by mhé amount of relevant prior
‘kegwledge and experience that subjects yos;ess. Mahipulating the
knowledge of the topic of a passage has been employed in studies of
congtructive memory with young subjects. Subjects typically recall
ambiguous stories more accurately when they are informed of the story’s
topic before reading the passage, rather than after doing so (Bransford
& Johnson, 1972; Dooling & Méllet, 1973). Subjects who are informed of
the topic before reading thé passage also offer significantly more
thegatic instrusion errors in tgeir recalls (Dooling & Mullet, 1973).

' Similar studies have involved recognition tests of memory of
stories involving a main character who is either correctly identified as
a famous person or given a fictitious identity (Dooling & Christiaansen,
1977; Sulin & Dooling, 1974). In thes; studies, knowledge of the main
character's famous identity leads to poorer recognition memory due to

]

false recognition of highly thematic foil sentences. In other words,




sentences that do appear in the stimulus passage, but draw upon the
subject’s knowledge of the famous person, are often incorrectly
recognized as having occurred in the passage. Therefore, knowledge of
lthe context of a passage helps subjects to recall that passage, but also
introduces other known facts about a person or tépic into subjects’
recall pro%ocols, or leads to éonfusion errors in recognition memory.

Activating prior knowledge while engaging in a cognitive task has
been found to take up processing capacity (Britton & Tesser, 1982). It
has been demonstrated in studies with young ;dults (Lewis & Anderson,
1976) tﬁat the more new facts one learns about a certain topic, the
slower one is to retrieve information already known about that topic.
Therefore, it is possible that regalling passages which provide a
context that activates well learned information may represent a
substantial load on processing capacity.

It may be expected that older adults, because of their extensive
life experiences, may have more opportunities to integrate newly learned
facts with Previously learned knowledge. Therefore, older adults may be
more likely than younger adults to offer intrusions iyvolving this
knowledge when recalling new information. As well, if activation of

prior knowledge takes up processing capacity and slows down retrieval

‘time, this global manner of processing may cause the elderly to appear‘ai

deficient as compared to the young on recall tasks. However, it can be
argued that if the elderly engage in a global manner of processing to a
great degree, the manipulation of the availability of prior knowledge

may be beneficfal, since it may mobilize a familiar well-practiced mode

o

=
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of processing. -

In a study assessing age-related differences in the recall of well-
learned stereotypical action sequences Ar scripts (Light & Anderson,
1983), 1t was found that younger subjects recalled m;re propositions
from a text than older subjects. As well, no significant age-related
differencgs were found in the number or nature of 1ntrus}ons_or
importations brought to recall. 1In contrast to this study, however,
Hultsch and Dixon (1983) found that older subjects offered more
previously learned facts than younger subjects in recalls of passages
describing famous entertainment figures. Passages describing figures
especially familiar to old age groups were recalled better by old
subjects than young subjects.

The former study suggests that the young do not differ
qualitatively in the manner of integrating new and old 1nforma£iou, but
do differ quantitatively in the amount of information that they recall.
The latter study, however, suggests an opposite trend. O0ld and }oung
gsubjects differed in their recall 1ntrusions) while activation of well-
learned pre-experimental knowledge attenuaied age-related differences of
verbatim rec#ll. More research 18 needed to clarify the nature of ;;e—
related differences in the learning of new information about old

knowledge.

The Aim of the Present Study

The purpose of the present study was to investigate age-related

differences in memory as a function of prior knowledge by examining the

recall of descriptions of famous individuals by both young and old

\ )
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adults. A second;ry purpose of this study wa? to investigate age~
related differences .1n forgetting and recovery (hypermnesia) of
information over successive trials without intervening presentation of

d
the stimulus materials,

Young and old subjects were asked to recall passages deacribing the
lives of famous individuaals (e.g., Lincoln). Each passage was divided
into three secfions. The passage was written in such a manner that two
of the three sections included obscure or little known facts about the
‘famous individual (e.g., Lincoln’s mother died when he was quite young),
while a third section included the most well known facts about that
individual (e.g., president assassinated in a theatre). Knowledge
regarding the identity of the famous person was manipul:;:ed by either
presenting subjects ;rith the section that included the well known
information first, with the two obscure information sectit:;ns following
it (Information First Condition); or, presenting the well known
1nformat1)on gsection lasgt, with the two obscure information sections
pte'ceding it (Information Last Condition).

‘ The passages were presented both aurally and visually at the same
time. An aural presentation offered the opportunity to control
presentation time, with the assurance that a'll subjects have been
exposed to the entit‘e passage: Meanwhile, the visual pr‘esentation
provided the opportunity for review of any words that may have been:
missed from the tape-recorded version of the pa,ssage.

In oxrder to keep motivation at a-high level throughout the task,

and as well, to monitor the success of the experimental manipulation,
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subje;ts were asked to guess the famous person’s 1deqtity after
presentation of each passage section. For the experimental manipulation
‘to be valid, subjects should know the correct identity of the famous
individual immediately upon exposure to the first section in the
Information First Condition, and not before exposure to the last section
of the Information Last Condition. Those subjects who expressed
knowiedge of the identity of the famous 1n&iv1dua1, but experienced
difficulty ln naminé him or her, were cued by a recognition task. This
tasF required s;bjects to identify the target famous individual from a
list of tw;nty others who share common features with the taréet (e.g.,
for Lincoln, the list coﬁsisted of presidents of the United States).

After having made their guess as to the identity of the individual,
gsubjects recalled the section of the passage that they had juat heard.
In the case of the second and third section of the passage, after
recalling ;hat particular section, subjects then recalled all the
sections that they had hear? up to that point. In this way, changes in
recall performance over trials could be assessed.

Pagsages were divided into idea units and scored for both accuracy
of recall of the original passage and :lmport:atilons Wgought to recall.
The categories of recall responses were adapted from a study done by
Frederiksen (1975), and 1included verbatim responses,
overgeneralizations, pseudodiscrimingﬁiona, inferences, and
elaborations, Verbatim responses Qre close approximations of idea

units; overgeneralizations, responses which are less specific than idea

units from the original passage; pseudodiscriminations, responses which

Vs




. are more specific than in the original story; inferences, responses that
integrate information explici;ly stated in the passage. Elaborations
were scored as in the scg?y by Hultsch and Dixon (1983) and consist of
responses that give information that i8 accurate regarding the figure
described but which 1is not pgfsent in the passage.

It was expected that age-relaﬁed differences would appear in the
number of verbatim responses offered by subjects. Although ‘equivalent
recall scores have been found when young and old subjects recall simple
stories under Intentional recall conditions (Meyer & -Rice, 1981% Simon
et al, 1982), this finding has not been replicated when the stimulus
passage is highly informational in content.(Dixon et al, 1982; Hultsch &
Dixon, 1983). Descriptions of the lives of famous people also involve a
concentrated informational format.‘ In Hultsch and Dixon’s study
involving descriptions of famous entertainment figures, age differences
were found in immedfate recall of passages about individuals who were
equally well known by both age groups. The present study also used
descriptions of famous people who are equally well known to young and
old adults.

It was expected that young subjects would offer more verbatim
responses when they had been pteaented the Information First Condition
than the Information Last condition, since priof knowledge of the
context of a passage has been demonstrated to enhance-recall accuracy in
young subjects (Dooling & Mullet, 1973). Prgyious work suggested that
there woul{ be an age by condition interaction, but two different bodies

of literature led to two different predictions regarding the pattern of




this interaction. From the literature that proposes a developmentally
differené, or more global, mode of processing {n the cognitive
. operations of the elderly, it might be expected that the recall of the
elderly would benefit more than that of younger subjects from the
'context provided by the Information First condition. Since a“global
mode of processing may be more practited by the elderly, they might
benefit more from the activation of prior knowledge when informed of the
identity of the individual described in the passage. However, 1f
integrating new information with old knowledge does take up processing
capacity, the activation of prior knowledge would‘then resemble a
divided‘attentfgartask. Theorists who propose‘a processing resource,
deficit in older adults would predict that the reéall of eldetiy
subjects would be impaired relative to younger subjects when reéﬁlling
in the Information First condition, sinc& 'the activation of prior
ﬁnowledge may take up a greater proportion of their more limited
processing capacity. |

It was not possible to predict the incidence of inferences offéred
in recall under the conditions employed in this study, since no research
to date has investigated this phenomenon. It was also unclear how the
two age groups would perform on this measure. Some studies have found
the inferential processing of the elderly to be deficient as compared to
the young (Cohen, 1979; Cohen, 1;81; Light, Zelinski & Moore, 1982; Till
& Walsh, 1980). However, when inferential processing is assessed by

measuring the amount of inferences spontaneously brought to recall

(Arbuckle & Harsany, 1984; Smith et al, 1981), older adults are found to

3
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offer as meny, if not more, inferences as younger edulta.

<

Elaborations can be considered a measure of the extent to which a

5
o

subject relies on stored knowledge to remember information, or processes
information on a global manner. 1f the elderly do process information

in a global manner (Blanchard-Fields,'1981, Labouvie-Vief & Scheli

U

1982), older subjects should offer more elaborations in their recall
under both conditione. YFurthermore,ngtli young and old suybjects should
" offer more elaborationa inuthe Information First conditign than in ch;
Information Last condition, since the facts known by the subjects about

the famous individual, which have not been stated in the passage, would

“'intrude in the subjecta recall.

o <

. ' Most ‘studies on age effects in discourse processing have either not

©

9

dealt with overgéneralizations and pseudodiscriminations in their-

scoring systems (Cohen, 1979; Spilich 1983); or have classified these

[

categories of recall as verbatim responses (Dixon et al, 1982 Hultsch &
Dixon, 1983; Simon et al, 1982). No predictions were mede for the
incidencq of pseudodiscriminations and overgeneralizations in this
study, hévever, it was thought that the elderly might offer more
overgeneralizations in their recall, since they have been found to do so
previously (Arbuckle & Harsany, 1984).

- Verbatim responses were also assessed.in their pesttern of change
over auccesaive’recallbtriais in the protocols of both aée groups under
both conditions. Both losaen, or forgettiné of previously recalled

{items, and gaine, or recovery of items not previodeiy recalled

(hypermnesia), were considered. It was‘hypothesized that the recall

o

u

[
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than’ that 'of younger subjects., - ' !

&

After recall of each paésage, subjects were asked to rate their

. knowledge of the famous individual desc;ibed in the‘passage on a prior
knowledge ‘provided for them. ‘This rating was compared with the
subject’s score on vé;batim responses to see whether there would be a
positive agsoclation between knowledge of the target‘figure and accuracy
of recali of the information.

To summarize, the main purpose of this study was to examine
potential differences in information processing styles of young and old
a@ults\by manipulating the amount of the knoéledge that the subjects had
available to them. Having experienced a great deal throughout their
iifetime, the elderly are often in the position of having accumulated
abundant prior knowledge regarding the events or situations that they

_encounter. Therefore, manipulating the availability of prior knowledge
and assessing resultant recall performance was expected to provide some
clues to how the elderly remember information on a daily basis.

The constructionist point of view was taken in the assessment of
recall performance because it allows for a more comprehensive picture of
age-related d;?fgfences in memory. By taking into account not only the
subjects” fact recall, but also inferential and elaborakive responses
that subjects bring to recall, one can arrivé at a better understanding
of the strategies used by subjects of different ages to remember

information. '

Finally, the examination of performance over repeated recall trials

performance,of the 6Idér a%bﬁecté would be more variable over trials =

t
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| Method
l;laterials

Four passages, 101 to 121 words in length, describing famous
individuals served as‘the gstimulus materials. To arrive at the target
ind1ividuals to be described in the passages, seven young (22 to 40
years) and seven old (65 to 82 years) pilot subjets were surveyed with
the names of six male and six female famous individuals. Of thése
twelve famous persons, three males (Hitler, Lincoln, Dickens ) and one
female (Elizabeth Taylor) were i&lected. Tﬁe bases for selection were.
the large number of facts recalled about these individuals from
semantic mémory; the subjective ratings of the amount of prior
knowledge that those surveyed felt they had regarding the famous
individuals; and, the fact that young and old fndividuals surveyed did
not differ markedly on these two measures.

The passages describing the target individuals were divided into
three sections, with thirteen idea units in each éection, 39 units in
all. One passage section described weil know facts (the critical
section) and two the passage sec¢tions described little known facts

‘(non=critical sections) about the Famous individual.

The passaées were recorded by a male reader at a moderate rate
(140 words per minute) on a BASF CC9100 cassette tape recorder.
Passages were also printed with bold type on 8 1/2 x 11 inch paper;
with each section of each passage appearing on a separate page.

Four recognition lists, one corresponding to each passage served

as aids to subjects in guessing the identities of the target
e ‘

13
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individuals in the passages. Each recognitiog list consisted of
twenty names of famous individuals in which the target individual
aépeared in a randomly assigned poaition; among nineteén others who
shéred conmmon features with tﬁe target. (See Appendix 1)

Akprior knowledge rating grid served as a subjective measure of
- the subjects” knowledge of the individual described in thé passage.
This. grid consisted of a continous line labelled with the number 0 on
the left, and the number 10 on the right, on which subjects placed a
mark indicating the extent of their prior knowledge of the famous
individual. The left extremity of the grid, marked by 0, indicated no
previous knowledge regarding the fam;;s individual, and the right
extremity, marked by 10, indicated an excellent knowledge of the
famous individual.

To obtain information on the similarity of the two age samples,
all subjects'were given Fhree pretests prior to the experiment. The
first pretest involved a self-rating of health, as used by Maddox and
Douglas (1973). Subjects were asked to rate their present healtﬁ
status as belonging to one of the following categories; excellent,
. good, fair, or poor. The vocabulary subtest of the Wechsler Adult :
Intelligence Scale-Revised (1981) was used to assess comparability of
vocabulary comprehension between the two age groups. The final pre-
test consisted of a speech perception test, presented on the same
recording device as the experimental passages, so as to ensure that

all subjects heard the texts properly. This pretest consisted of a 25

word phonetic balancing list which was proposed by an audiologist at
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,;he‘Montreal School for the Deaf. This list, which contains all the
phonemes in the English language, is presented in Appendix‘Z. A five
second pause separated each taped word of‘tﬁe*iiét to éilow the
subjects to repeat each word verbally.
Subjecté
Twenty-six young and 28 old adults participated in the study. The
young and a few of the 0ld subjects were recruited from the University
student population;.the remaining old adults from community groups in
the’ area surrounding the university. All subjects we;e paid $4.00 for
their participation in the study. None of those individuals who
gerved as pllot subjects in the preliminary survey cénducted to choose
the famous individuals to be used in the study, participated as
subjects 1; the experiment.
0f the o;iginal sample of 54 subjects, 10 yoéﬁg and 12 old
subjects were dropped from the study. The reasons for disqualifying
subjects were: health ratings of fair or poor; inadequate hg;ring;

’

guessing the idéntity of one or more characters before the critical
information was presented; failing to guess the identity of one or
mor,e characters aftér the critical information was presented. The
hetails concerning the subjects dropped are presented in Appendix 3.0

Thirty-two subjects remained in the study. Of these, 16 were
young adults, aged 18 to 30 years, witﬂ a mean age of 23 years; and 16
were old adults, aged 61 to 75 years, with a mean aée of 67 years.
There were 2 males and 14 females in each age group. The subjects

{
either had English as their mother tongue or-had done their schooling
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3 . - .
in English. The old group included two individuals who were working

full time and two individulas working part tiﬁxe, while the remainder

shad retired. All the individulas in.the old ‘group “were living

independently and were active, self-sufficient members of the
’ 1

community. The young group consisted of 13 fndividuals who were full

time students and three individuals working full time.

The old and young subjects did not differ significantly in the

'yea'rs of formal education that they had received, E'(305-.47, £‘>.10,

3

with the 0ld having an average of 15.25 years: and the young, an
average of 15.60 yearg. On the vocabulary test, old adults acﬁieved
a higher vocabulary Klscqre (i{ = 60.81) t.ha'n the young @adults (M =
58.75), but this difference was not significant, £(30) = 1.20, p>'.10.
Asg well, both group}l;sidid not differ sigrniff{cantly in their\scores on

the speech perception ”t‘é"st, £(30) = 1.59, p > .10, with the old adults

' achieving a mean scoLe of 22.56 and the young adults,a mean score of

23.31. The age, sex, occupation, education level, vocabulary and
speech perception scores for.you‘ng( and old subjects are outlined in

Tables 1 and 2 respectively.
Design

{

ptesentétion of the critical and non-critital s_ectio‘ps of the passage,
Ip the Information First ;onditon; the critical sect\’ion containing the
well known information about the famous individual preceded non-
critical sections A and B, which contained the little known facts. In

t

]
the Informaton Last condition, the two non=critical sections were
. N

]

There were two experimental conditions, defined by the order of
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Table 1

Age, Sex,.Years of Education, Occupation, Vocabulary Pretest

Scores and Speech Perception Scores of Young Subjects

Age Sex Years ;f Occupation . Vocabulary Speech
Education Pretest Perception
) Score Pretest
Score
2 M 15 © student 62 23
24 F 15 ~ student Y 25
24 - F 14 student » 6l X 25
21 F o 16  student . -;.Y 63° T 23
22 M . 16 . student " ~ 57 24
20 F 14 _ student . 61 ‘24
25 . F‘ 18 research assistaﬁt 57 21"
19‘”?% F 14 student _ 68 24
TR 15 student 49 2%
23 F =15 student | . 49 23
24 F 16 student 63 23'
30 -F 17 couturier 52 22
27 F v 17 letter carrier * 59 . 54
25 " F 16 . student 61 24
26 F 18 student 55 22
23 F 15 - student ’ 66 ‘ 22
X = 23.5 15.60 : 58.75 "23.31

SD = +2.78 1.36 . ' 5.53 114
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Table 2
Age, Sex, Years of Education, Occupation, Vocabulary Pretest

Scores and Speech Perceptiom Scores of 0Old Sﬁbjects

*

Age Sex Years of OccupatiLn , o~ Vocabulary Speech
Education ® Pretest Perception

- Scores Pretest

: Scores
69 M 18 " retired school principal 56 23
. 64 F 18 full time librarian 68 23
" 70 F 1 ﬁarc time bookeeper 56 20
62 F,. 14 retired library clerk 64 23
67 F . 17 retired teacher 60 . 21
on F ,‘ 16 retired nurse 56 . 24
61  F 20 " retired school principal * 67 24

67 F 13 retired 6ookeeper ; -56 22 -

71 M 11 retired salesman 58 21
67 F 13 -  part time office-clerk 63 25
66 F 14 owner of tutoring school 62 21
65 F 17 retired librarian 60 22
70 F 12 retired secretary - . QS 25
75 F 18 retired teacher ' 64 ' 21
69 - F 19 retired teacher ‘ 58 23
64 F 13 _ retired accounting clerk 60 23

X = 67.38 15.25 60.81 22.56

SD = 3.69 2.96 4.04 1.50
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‘ralwa&s'presented in the A - B ordex. (See Appendix 4 for the critical
and non-critical sections of each passage under the Information First

condition, and Appendix S5 for the passage sections under the

o

<

Information Last condition.)

There were two experimental sessions with each subject being
tested on two different passages per session, with one passage under
each condition. The sequence of the two conditions was counter-
balanced over the two sessions for each subject., Asgignment of

passages to conditions and order of conditions, and thereforebd%

q
<

passages, was systema%ically balanced across subjects within age
groups. A full description of these counterbalanced sequences 1is

given in Appendix 6.

The order of presentation and test trials for each condition is "

given in Table 3. Presentation of each section was followed by an
Initial Recall test for that section. The three Initial Recall tests
thus represent tests of immediate recall of short passages. Following
Initial Recall of Section 2, the subjects gave a Repeat Recall of
Sections ! and 2 combined. The Repeat Rec;II repregsents a measure of
retention of information from Initial test to Second (repeat) test
under conditions where the subject either knows (Information First) or
does not know (Information Last) the identity of the person being
described. Following Initial Recall of Section 3, the subjects gave a
Final'Recall of Sections 1, 2, and 3 combined. This Final Reca%l

represents a measure of retention under conditions where all subjects

know the 1dentitj‘of the person being described.

ks
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\ Table 3

Outline of Experimental Procedure

4

Section Condition
Information First Information Ldst
1 Present Critical paragraph .Pregent non-critical paragraph A
Initial Recall 1 : Critical Initial Recall 1 : A
2 Present non—critical Present non-critical paragraph B

paragraph A
Initial Recall 2 : A .Initial Recall 2 : B

Repeat Recall : Critical + A Repeat Recall : A + B

3 Present non—-critical Present Critical paragragh
paragraph B '
Initial Recall 3 : B Initial Recall 3 : Critical
Final Recall : Critical + Final Recall : A + B + Critical
A+ B
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bifferent patterns of results for the Condition by Section
interacton between Initiasl and Final‘recall would provide information
on the ways in which knowledge of Lhe idengity of the person being
described may affect retrieval of information. In the same manner,
different patterns of results for the two age groups on Infitial and
Final recall Qould provide information on any differential benefits on
retriegal for old and young adults of having knowledge of the identity
of the person being described.

With respect to analyses of Initial and Final recall, the design
was a 2 (Age levels) by 2 (Conditions) by 3 (Sectioms) factorial
design with repeated measures on the aecon& and third factors. For
Repeat Recall, where only two sections were under consideration
(Critical and Non-critical A for the Information First condition; Non-
critical sections A and B for the Information Last condition), the
design was collapsed across the two levels of section, reducing to a 2
(Age levels) by 2 (Conditions) factorial design with repeated measures
on the second factor. ‘

1

P{geedure

All subjects were tested indiviéually on two separate occasions.
All young and 10 old subjects were tested at the university while six
old subjects were tested in their homes, For those subjects tested at
their homes, all efforts were Qade to replicate the quiet, undisturbed
surroundings that were present at the Qniveraity testing site.

Before beginning the experiment, general information was taken

from each auﬁject regarding his or her age, mother tongue, and.years

: ~
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of ed;cation. Subjects then were asked to rate their\ﬁresent health
st;tue and were administered the vocabulary preteqf{

In the vocabulary pretest, subjects were asked to define each
word. Responses were evaluated according to the* WAIS-R (1981) scoring
manual. In the speech perception test, subjects were asked to repeat
each word immediately after they heard it. Subjects were disqualified
if they failed to repeat correctly more than five words.

The subjects then were read the instructions regarding the
experimental tasks. In the instructions subjects were told that
their task was to guess the identity of the famous individual
described in the passage and recall the information presented inkthe
passage. Recall instructions indicated that subjects were expected to
recall foé gist, or "in their own words", and were not expected to
remember the passages verbatim. The instructions used in the
experiment are pre;ented in Appendix 7. .

The stimulus passages were presented to the @subjects aurally and
visually at the same time. After exposure to each section of each
passageé, the visual pfesentation of the passage section was taken away
from the subjects. Subjects then guessed at the identity of the
famous individual described. Subjects were expected to guess
correctly the identity of the famous person after presentation of the
Critical gsection, that is the sect}on that contained the very well
known information regarding the famous person. Subjects who failed
to guess correctly the target individual at this time completed the

remainder of the experiment, but their data are not analyzed here.
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Five subjects (one young, four old) expressed knowledge of the
identity of the famous individual after being presented with the
critical section, ﬁut had difficulty naming him or her. These
subjects were asked to identify the target individual from the
recognition lists., Before being offered the list, subjects were asked
to produce a confidehce rating from 0 to 10, with the number 10
signifying absolute confidence, in their judgment that they would
choose the correct individual on the list. The confidence rating
served as a check on how well the subjects thought they knew the
identity of the'famoua individual. Confidence ratings ranged from 8.0
to 10.0, with a mean of 9.5, and all five subjects correctly
identified the famous ta;get individual from the lists. Feedback
regarding the accuracy of the subjects’ guess and recognitions was
offered by the experimenter, Affer guessing at the identity ofﬁze
target individual, subjects then recalled the section of the passage
that they had heard and read (Infitial Recall). Following Initial
Recall, subjects recalled all the sections of the passage thé}'had
heard previously (Repeat Recéll)

N

All recalls and guesses were given orally and were taped on a
Realistic Minisette IV cassette tape recorder. Following presentation
of each passage, subjects rated their previous knowledge of the famous

individual on the prior knowledge grid.

Measures and Scoriqg

Recall protocols were transcribed from the tapes and scored by

the experimehter and one other judge. Transcribed protocols were

[P - e e eam o e
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gésiéned ;;ndbm numbers so that both raters were‘blind to both the age
of the subjects and the pashage conditions. |
Each stimulus pasaageuwas divided into 39 idea units,bwith 13
such units in each séction.umhe subjects’ protocols for Initfal (first
recall of each passage section immediately after its presentation) and
Final Recall (last complete repeat recall of all three passage
sections) were examined for the presence of verbatim responses, over-
generalizations, pseudodiscriminations, inferences, and elaborations.
Verbatim responses consisFr of verbatim or close approximations of
idea units, (e.g. "he worked"for "he earned his living". 6ver-
generalizations consist of subjects’ responses that 1ﬁc1ude ;he
correct ;esponse as a subélass(e.g."a medal” for "the Iran Cross").
Pseudodiscriminations consist of subjects’ responses that represent a
subget of the correct response (e.g. "House of Parliament" for
"Parliament"). Inferences are concepts or relations between concepts
not stated in the passage, but which can be directly inferred from it
(e.g. from “h; later remarried a widow with children of her own" to
"she had children from her first marriage"). Elaborations consist of|
additions brought to recall that are derived from the subjects’ prior
knowledge of the famous individual and which are not stated in the
passage (e.g. for the Elizabeth Taylor passage, "she starred 1in
National Velvet").
' Intecr—-rater scoring reliabilities for the above measures were
dekived by the percentage method which consists of the following

formula: number of agreements/ number of agreementé + numbers of
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disagreements. To achieve a high level of inter-rater agreement, four
different subsets consisting of an average of 12 passageslfrom the
protocols of disqualified subjects were used for practice sessions.
After each practice ses'sion, «the judges compared their scoring and
discussed and resolved scoring for those items that were discrepant.
Inter—rater reliabilities for each of these sessions were the
following: .79, .90, .91. and .93, Since a consistently high level

of‘dinter-rater reiiability had been achieved, the judges then
proceeded onto scoring protocols of subjects who qualified for the
study. The final ;nter-rater agreex;:ent for these protocols"was .89.

Recall over successive tests were gscored by noting th[e correct
presence (correct) or absence (not recalled) of verbatim responses of
‘a particular idea unit over two success\ive recalls., Four patterns
wereh possible: correct—correct (C-C), not recalled - not recalled (N-
N), correct - not recalled (C-N), and not recalled - correct (N=C).
The first two patterns represent no change over two Buccessive
repeated recalls; the third pattern (C-N) represents a forgetting of
an item over two successive recalls; and, the fourth pattern (N=C)
represents a recovery of an item over two repeated recalls. See Table
4 for an outline of these recall patterns.

From these four patterns, two proportional 'measu.res of Repeat
Recall were derived: Forget, ‘;vhich consisted of the formula CN (CC +
CN), that is the nu‘mber o\f items forgotten on the second of two trials
in p;opottion to the total number of {tems that could be forgotten
(i.e. all items correct on the first trial); and Recover, which

Y

]
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recovered on the second of two trials in proportion to the total
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Table 4

Outline of Repeat Recall Patterns Over Two Successive Tests

G

9

First Recall \ Second Recall ‘"Pattetn
(s€ation 1 Initial Recall or (Repeat Recall of Section 1
Segtion 2 Initial Recall) or repeat Recall of ‘Section
- . . 2)

Correct (C) C oy Correct (C)‘l CcC
. - Not reéhlled_(N) CN

|

Not Recalled (N) Correct (C) * NC - ’
" Not recall (N)‘ NN

’ !
g “
\ 4
v . ' .
L) \ N o paree |
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Results

Recall Measures for Initial and Final Recall

Scores for the five recall measures for Initial and Final Recall
were summed over tﬁe two passages pregented to each subject under each
condition. Separate multivariate analyses of variance were done for
Initial and Final Recall followed in each case by univariate analyses of
variance on each of the five response measures individually.

The multivariate analyses yielded identical results for both
Initial and Final Recall and consequentlxy/4§111 be described together.
There were some discrepancies between Initial and Final Recall in the’
analyses of variance of the individual measures and these will be noted
accordingly. Complete sets of, means for all measures for both Initial
and Final Recalls are presented in Appendix 8., Source tables for the
multivariate and univariate analyses of varlance are, for Initial
Recall, presented Iin Appendix 9; and for the multivariate and univariate
analys;s of variance for Final Recall in Appendix 10.

Multivariate analyses of Initial and Final Recalls both’ showed
slgnificant effects of age, Initilal Recall, F(5,26) = 3.29, p<.05; Final
Recall, F(5,26) = 4.67, p,.01l. Subsequent univariate analyses on the
different measures showed that older subjects produced fewer verbatim
responses than younger subjects, Initial Recall, F (1,30) = 14.11,
p<.01; Final Recall, F (1,30) = 15.85, p<.0l. 1In addition, on Final
Recall only, older subjectq made more elaborations than younger
subjects, F (1,30) = 3.40,_2(.05. The means for the two age groups on

L4
all measures are presented in Table §.




Table S

-

Means for Young and 0ld Subjects for the Different

+ Response Measures on Initial and Final Recall

4
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Measure Recall

Age ’ p
Young 0ld »
Verbatim Initial 17.70 14.31 <.01
Responses ' * Final + 16.86 12.90 <.01
Overgeneralizations Initial 1.77 1.60
Final 2.29 . 2.29
Pseudodiscriminations  Initial 0,237 0.19
, Fin&l \\ 0 4 2" N O - 24
AN
(ed ]
. y . -’
Inferences . ; Initial N1.20 1.46
) ! Final .39 1.71
1 \ I3
\/"’/\‘ t "
Elaborations . Initial \\‘“*—’6.14 0.27
» Final N 0-'23 0 042 < .05
—~
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Both multivariate analysgsv showed a main effect of condition,

Initial Recall, 'F (5,26) = 9.63, p<.0l, and Final Recall, F (5,26) =

4.09, p<.0l. Subsequent ﬁnivariate analyses showed that only verbatim
¢

recall varied significantly wi condition, ‘Initial Recall, F, (1,30) =

47.08, p<.01, and Final Recall, F(1,30) = 14.82, _p_(.Ol'. In both recall

- phases verbatim recall was greater for the Information First condition

(Means of 17.30 and 15.81 for Initial’and Final recall réspectiveiy)
than for ghé Information Last condition (Means of 14.71 and 13.96 for
Initial and Final re;:all respectively).

The main effect of section was also statistically significant in
both multivariate analyges and on séveral of the univariate measures.
Given ghe confounding of order of the sections that is in_herent,in the
st'ruc.ture of the Information Pirst apd Information Last conditions,
howéver, the mﬂain effect of sections is relatively meaninéless. | Whatuis
of interest is the Sectfon by Condition interactic;n, since it is this

fnteraction which reflects any effect of the experimental manipulation

Al L

1 Y
on the recall measures. A '

Both‘multivariate analyses showed the Condigion by Section
interaction to_be significant, I;litial Recall, WCP. Likelihood Ratio
(10,112) = 12.09, p<.01; Final Recall, WCP Likelihood Ratio (#¥,112) =
13.68, p<.0l. (T. Square :alues were also calculated and produced
consfstent results). In the subseque.nt' univariate anaiyses of vatiance,’
because conditions and sections involved ref)eat:ed méasures, the effects

of these factors were tested conservatively by multivariate, rather than

univariate, tests. These multivariateé\ tests revealed that the Condition

t




by Section interaction was significant for verbatim responses, Initial
Recall, WCP (2,60) = 27.47, p < .0l; Final Recall, WCP (2,60) = 16.65,
p < .01; for inferences, Iniftial\Recall, WCP (2,60) = 53.85, p < .0l;
Final Recall, WCP (2,60) = 60.48, p < .01;“ and for elaborations, Initial
Recall, WCP (2,60) = 9.50, p < .01, Fihal Recall, WCP (2,60) = 10.89,
p < .0l Po:;t hoc Tukey tests were calculated for the interaction means
for verbatim responses, i‘nferences‘,-and elaborations in each'r‘ecall

i .
phase. The means for verbatim responses, inferences, and elaborations

are presented in Tables 6, 7, and 8 respectdively, with the%eaults of

'

therﬁ‘ukey tests being indicated by the superscripts.

’ 3

nTukey tests on verbatim responses showed that the pattern of the

Condition by’ Section interaction was similar for Initial and Final
Recall. For both 'recall pha;ses, recaiI'of the critical section and the
first non=-critical s‘ection (A) did not differ as a function of
condition, Information First or Iaformation Last, but recall of the
secon& non-critical section (B) was si"gnificanﬂtly greater under the
Information First than under the Information Last condition.‘ Within the
Information First condition, the critical paragraph was significantly

L4
less well recalled than either non-critical section on both Initial and

3

Final Recall. Under the Information Last c‘ondition, the critical
section was similarly less well recalled than the non-critical sections,
but the only significant difference was between the critical section
.and the non-critical section A in Initial Recall.

Tukey. tests on infergnces showed an identical pattern of results in
the Condition by' Section interactions undet; both phases of recall. In

Q

» \
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Table 6 . .

Verbatim Response Means in Relation to Condition and

¢ Section for Infitfial and Final Recall Phases

Initial Recall

Section Condition

Information First o Informatibn Last
lst Critical 14.69ab Noncritfcal A  16.20°¢
2nd Noneritical A 18.022¢4  ° . Nonmeritical B  14.38%°
3rd Noncritical B 19.194 Critical 13.558
Final Recall
Section . . Condition .
;Pformation First Infor;ation Last
1st Critical 13.308 Noncritical A  14.588P
2nd Noncritical A 16.48%¢ ' Noncritical B 13.95%
3rd Noncritical B 17 .64¢ . Critical 13.348

¢

Note: Within each recall phase, means, differ significantly (p < .05) if
their superecripts do not contain a common letter.
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Table 7
\
Inference Means in Relation to Condition and Section
for Initial and Final Recall Phases
Initial Recall
Section Condition
Information First Information Last
lst Critical 2.63b Noncritical A 0.66%
2nd Noncritical A 0.592 Noncritical B 0.95%
\ .
3rd Noncritical B 1.088 Critical 2.08°
Final Recall
Section Condition
Information First ( sInformation Last
18t Critical 2.94b . Noncritical A 0.782
2nd Noncritical A 0.78% Noncritical B 1.42°
3rd . Noncritical B 1.098 Critical 2:30°

1

Note: Within each recall phase, means differ aignificantly (p < .05) if
their superscripts do not contain a common letter.
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Table 8 v

Elaboration Means in Relation to Condition and Section

for Init{al and Final Recall Phases

Initial Recall

Section Condition
Information First Information Last .
1st Critical 0.36ab | Noncritical A 0.022
2nd Noncritical A 0.233b Noncritical B  0.082
3rd Noncritical B 0.063 Critical 0.48°

Final Recall

Section Condition

Information First Information Last
lst Critical 0.58bc Noncritical A 0.062
2nd Noncritical A 0.198% ) Nomcritical B 0,282PC
3rd Noncritical B 0.23abc Critical 0.59¢

4

Note: Within each recall phase, means differ gignificantly (p < .05) if ‘
their superscripts do not contain a common letter.

-

'
v

v,
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both Initial and Final Recall phaﬁ;s, recall of each of the three
passage sections, the critical section and non-critical sections A and
B, did not differ significantly as a function of condition. As well,
under both conditions in each recall phase, {inferences occurred
significantly more often in the critical sections than in the non~
criticil sections (A and B).

Tukey tests on elaborations showed a similar, although not
identical, pattern of results in the Condition by Section interaction in
each recall phase. Recall of all three passage sections (céitical and
non-critical A and B) did not differ significantly as a function of
condition in either the Initial or Final Recall phases. Within the
Information First condition in both recall phases, the critical sections
elicited more elaborations than either non-critical sectionq, although
these comparisons were not found to be significantly different.
Within the Information Llast condition in the Initial Recall phase, the
critical section elicited significantly more elaborations than either
non-critical sections, while in the Final Recall phase, the critical
section also elicited more elaborations than the non-critical sections,
but the difference was significant only between the critical section and
non—-critical section A,

No other main effects or interactions were found to b; gignificant
in the multivariate anaiyses of Initial and Final Recall, nor were any
other effects found to be clearly significant in the univariate analyses
of variance of the recall measures. However, there were two Instances

where, by using two multivariate tests for the repeated measures in the




51

univariate analyses, a discrepancy was found such that one multivariate
test indicated significance (p<.05), and the other, nonsignificance
(.05¢p<.10). These marginally significant findings were on Section by
Age interactions for elaborations in Initial Recall, WCP (2,60) = 3.17,
p<.05, but TSq (2,29) = 2.52, p<.09; and a Section by Age interaction
for pseudodiscriminations in Final Recall, WCP (2,60) = 2.61, p<.08, but
TSq (2.29) = 3.51, p<.05. Since the other recall phase in ‘each case
revealed no evidence of“ any é’imilar effect (all p>.80) these discrepant
findings appear to be most reasonably attributed to sampling
variability.

To summarize, the effects of interest that were found in the
analyses of Initial and Final Recall were those of Age, Condition, and
the Condition by Section interaction. Also of interest was the fact
that, contrary to initial hypotheses, no Age by Condition interactions
emerged on any of the multivarfate or univariate analyses (both p>.10
for the two MANOVAs and all p>.40 for the 10 Anovas).

e

Forgetting and Recovery on Réﬂeat Recall

To arrive at a measure of recallv over gsuccessive recall tests,
galns and losses of verbatim responses from first to secand recall of
the first and second sections presented to each subject were summed
across the passages in each condition. These sugs were transformed to
Forget and Recover proportional measures of recall as described above in
the Methods section. To assess forgetting and recovery of items over

. bYe

successive recall tests as function of age and condition, multivariate

analyses of variance were performed, followed by univariate analyses of




variance for each individual response measure. The means of these
response measures are presented in Tables 9 and 10. Source tables for
the multivariate and univariate analyses of variance are presented in
Appendix 11.

Multivariate analyses indicated a significant effect of Age, F
(2,29) = 14.15, p<.01l. Subsequent univariate analyses of variance
revealed that the Age effect emerged for the Forget measure only, F
(1,30) = 29.80, p<.01, with the old forgetting a greater proportion of
{items from first to second test than the young.

Multivariate analyses also revealed a significant Age by Condition
interaction, F (2,29) = 3.43, p<.05. Subsequent univariate analyses of
variance showed an Age by Condition interaction fo; the Recover meésure
only, F (1,30) = 5.99, p<.05. Post hoc Tukey tests indicated that for
the young subjects, Recover scores were significantly greater in the
Information Last condition than in the Information First condition,
P<.05. In contrast, the Recover scores of the 01;1 were greater in the
Information First condition than in the Informatfion Last condition,
although thlis difference was not significant. The Recover scores of the
young in thk: Information Last condition differed significantly from the
Recover scores of the old in this condition, p<.05, while there was no
significant difference in Recover scores between age groups in the
Information First condition.

Correlations Among All Variables

Total scores for all recalls of all sections for each of the five

recall measures were calculated for each passage. Pearson product

e




Table 9

Means and Standayd Deviations (in parentheses) For Forget

Proportional Measures in Relation to Age and Condition

Condition Age
Young 0ld Mean
Information First 0:67 (0.5) 0.20 (.10) 0.13 (.01)
Information Last 0.09 (.09) 0.17 (.11)  0.13 (.11)
Mean 0.08 (.07) 0.13 B

0.19 (.10)
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Table 10

Méan and Standard Deviations (in parantheses) for Recover

Proporitional Measures in Relation to Age and Conditfon

Condition Age
b . 5
Young 01d Mean
Information First 0.08% (.07) 0.11% (.07)  0.09 (.07)
Information Last 0.14b (.10) 0.082 (.06) 0.11 (.76)
Mean ) 0.11 (.09) 0.09 (.07) 0.10 |
|

¥
Note: Means differ significantly (p<. 5) if their superscripts do hoq
contain a common letter, |

\

\
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moment correlatibns were calculated among these scores and the education
and v0cab§15ry test scores of each subject. Table 11 presents the
correlation matrix for young, and Table 12 for old subjects for all
thegse variables.

For young subjects pseudodiscriminations correlated significantly
and positively with inferences, r (14) = .53, p<.05. Otherwise no
gsignificant correlations were found. However, elaborations and
inferences approached significance for young subjects, p (14) = .48,
p<.10. As well, the correlations between vocabulary scores and verbatim
responges r (14) = .44, p<.10 and between pseudodiscriminations and
elaborationh,.i_(IA) = .45, p<.l10 approached significance for older
subjegts.

Prior Knowledge Grid , '

To arrive at an understanding of how subjects’ rating of their
prior knowledge of the famous person described in the passage is related

to recall, the following analysis was done. Initial recall scores for
o~

‘//xgrbatim responses to non-critical sections (Sections 2 and 3 in the

!

Information First condition; Sections 1 and 2 in the Information Last
;ondition) were summed together for each passage for each subject and
these totals then were correlated with the subject’s prior knowledge
grid score for that passage by means of Pearson product moment
correlations.

Only Initial recall scores for non-éritical sections were used in

this analysis so as to arrive at a pure measure of recall of new

information, that is, the little known information regarding the famous




Table 11

Correlations Among Education, Vocabulary test scores,

Verbatim Responses, Overgeneralizationms, Pseu&odiscrimigations, :

‘ Inferences, and ElaLotations for Young Subjects

_Ed Vo; Verb Over ‘  Pseudo Inf . Elab
Ed 1.00. : ‘ .
Voo . 'f37 1.00 AD L . .
Verb .21 =.27 . 1.00

over . .15 A3 - =33 . 1.00

Pseudo .04  =.26  ~.42 W11 1.00
Inf .01 .05 -.29 ©136 .53 1,00
Elab =-.31 .37 -.28 .10 39 L48% 1,00

. % p<.0S

** p<.l0




Table 12

< ©
i

Correlations Among Education, Vocabulary test scores,

oVerbatim Respénsés, Overgeneralizations, Pseudodiscriminations,

Inferences, and Elaborations for 0ld Subjects

Ed, Voc  Verb- _Over - ‘Pseudo Inf Elab
Ed 1.00 | ‘ . o
Voc $27 1.00
Verh =.10 JA4% 1,00 ‘ f
Ove; .08 .3§ -.16 1.00 )
Ps;udo -.05 -.53 <26 -.07 1.60
Inf .05 .03 -12 .38 . .15 1.00
élabf .i3 -.18 .10 . .23 <45% J 42 1.00 .

.‘ .
*p<.lo )

—
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individual. Since the critical sections contain well known informationm
‘regarding the famous individual, Initial recall scores of these sections
" may ln'ot represent a pure measure of new learning, but perhaps may refect

retrieval of information that had been learned previously. Therefore,

. critical sections were not included in ‘'this analysis.

\

Correlations were calglated separately for each age group,

condition, and passage. See Table 13 for the ‘resultant correlation

-

‘matrix of these variables. Prior knowledge grid scores'correla‘t,ed
significgntly a}ld poeitive]).y with verbatim responses in the young
subjects’ recallf of the passage describing Lincoln under the Information
First condition, x (6) = .75, p<.05. As well, grid scores cor‘related
significantly and negatively with correct reproductions of young
subjects’ recal\l of the Lincoln passaée in the Information Last
condition; r (6)1- -,-'.79, P<.05. No other correlations were found to be
significant. T

. Analyses were also performed on the Prior Knowledge Grid hbco asgess
whether 'young and old sﬁbjects differed in the tati:ngs they assigned to
the' passages under both conditions. These analyses indicated that young
and old subjects did not significantly differ in t;xeir prior knowledge
grid ratings to Pa.ssage 1, t (30) = -1.10, p > .05; Passage 2, t (30) =
-0.19, p > .05; Passage 3,“5 (30) = -.62; p> .05 or Pﬂ\ssage 4,

t (30) = -1.21, p > .05. -

e,

St
e . ]
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Table 13.

1]
L}

Correlations Betwéen Prior KnowWledge Grid Ratings and Initial

1
v

Recall Scores of Verbatim Responses 1n Non-CriticalﬂSections

}

.

Grid Ratings of Pase;ges

Verbatim " Hitler ' Lincoln " Dickens Taylor
Responses : ' :

: ~ .
Age . Conditfon . ’ .
Young Info First .52 5% > .06 .37

. . ' g ‘
f : t . ’ e * . .
Info Las 38 . 79 - 06 o ’21

s ' - .
01d ° Info First .32 C -l R -.31

, : i N
> ., Info Last 44 -.38 . =11 232

5
* p < .05 ' ' Co
' —t ! o i ’
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Discussion

-
[y

The purpose of this study was to investigate age-related

differences in recall under conditions that manipulated the activation

T

of prior knov;lédge. Contrary .to expectations, the manipulation of prior
knowledge did not differentially affect the two age groups, al'though age
aru.i.condition alone edch had a separate influence under recall
performance. As well, results indicate that recall perforinance for the

" various passage sections differed as a.function of the experimental

manipulation.
As predicted, the elderly performed less well on verbatim recall

s N\ . . . ‘
than the young on both Initial and Final :Recall phases. This was

expected since the stimulus materials were descriptive rather than
narrative ig content. Although several previous studies have fafled to

"

find age differences in recall when the experimeﬁtal materials consisted
. : \L)
of simple stories (Arbuckle & Harsany, 1984; Mandel & Johmson, 1981;

Sfmon et ‘al, 1982), studies involving recall of newsgpaper articles
(Dfxon et al, 1982‘and descriptions of famaus individuals (Hultsch &
» .

Dixon, 1;)_83\) tend to reveal age differences.

The task of remembering descriptions of famous individuals may be

<

more_difficult than remembering simple stories. Descriptive passages

ma); be more densely packed with information. As well, they do not

[

‘contain within them an'un&erlying organizational structu{e’o«r story
grammar. Given the hypothesized (Hulicka & Grossman, 1967) .deft iency
6§ the elderly in their ability to impose sponténeously an organiging

- . !
structure onto gtimulus materials to facilitate'later recall,- and .

<
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considering the fact -that descriptive passages do not contain an
underlying story structure, the production defi{iciency hypothesis mhy
offer a partial explanation for the discrepant findings regarding the
recall of d;sériptive and narrative passages by older adults. However,
since the present study did not directly compare ;he recall of stories

and descriptions, this can be considered only a tencativé hypothesis in

Y

interpreting these results,

Pilotn;ork had ind;cated that the famous individuals described in
the passages in this study were equally well known to both age groups.
The lack of any significant differences between young and 0ld’ subjects
in the ratings they aésighed to their prior knowledge of the i;dividuals
de6cr1be; confirms the aésumption that' the famous individuals were
equally well known to\loth age §roups.\ Thefefore this study repLicated
the findings of the Hultsch and Dixon (1983)' study which also found age
differences in recall performance when the figures described in stimulus

passages were equally well known to both‘age groups.

Both age groups were found to benefit equally well from the context

'provided by the Information First condition. 1t was expected that the

"recall of young subjects would improve when they knew the identity of

the famous person Jescribed-ih‘thebp;ssage, since similar findings have
been generated by preQious studies (Br#nsford & JohnF;n, 1972; booli&g &
Mullet, 1973). For the older adults, two possible age'by condition
interaction po;sibilities were congidered:  that the older subjeété

would benefit more than younger subjects by the context provided by the

Information First conditiod, or that they would beQFfit less than
V4 » -~ !

» '
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younger subjects by this condition.

The hypothesis that the opportunity to access previously acquired
information would differentially enhan;e the recall of the eld;rly as
compared to the young was based én the {dea that being informed about
the subjects of the passage would mobilize a global mode of processing,
which is considered typically used, and therefore well practiced, by the
elderly. The absence of such a facilitation in the data suggests that
if the elderly do typically relate new information to their accumulated
world kmowledge, this“style of thinking may not differentiall& enhance
their recall of factual information as compared to the young. However,
the result; indicate that such a global mode of processing does not
necessarlily interfere with the rec;ll of the elderly either. Labouvie-
Vief anid Schell (1982) have suggested that a global manner of thi;king,
although offering the individual some gains, may also involve some
losges, particular1§ in the ability to focus and remember details.
Results from this study indicate that activating prior knowledge had a
beneficial effect on the recall of new specific factual information and
" not a deleterious one for both young and old subjects. As well, young
subjects inuthis study presumably also engaged, at least temporarily,lin
a'global mode of processing, since they also had the opportunity to
access prior knowfedge stores under the Information First condition.
Thus, 1t yould seem that global pr0cgssing can be engaged by both young
and old adults with the same benéficial effects. These findings would

Y

suggest that global procéssing does not seem to acgount for the age
i .

related differences typically found in studies of aging and memory.

»

_ . \
/ 4
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It can be argued, however, that an experimental manipulation

involving knoyledge of famous individuals may not represent a true test
of a;cessing world knowledge. World knowle%gﬁ perhaps should be
considered to be based on an accumulation oé everyday experiences and
not on a mass of trivial facts about famous people. This argument may

indeed be valid. However, it is interesting to note that Light and

Anderson, (1983) also found age differences in the recall of scripts, or

everydayﬁaction sequences, such as wriging a letter or going shopping.
Their findings also lend support to the notion that an accumulation of
world knowledge may not particularly enhance recall.

The second hypothesis that was considered regarding a‘differencial

effect of the experimental manipulation on the two age groups suggested
] ) .

that the opportunity to activate prior knowledge may have a deleterious

effect on the recall performance of older subjects, since it may

-

represent an increased load on processing capacity. Under the
Information First condition, working memory would be taken up not only
with the task of processing incoming {nformation, but also with the work
of accessing and temporarily storfng facts from previous knowledge.
This hypothesis was derived from studies which demonstrat;d that
accessing prior knowledge may affect speed of recall and other cognitive
tasks (Britton & Tesser, 1982; Lewis & Anderson, 1976). It was argued
that siﬁce processing capac%;y is thought to diminish with age, an&
further reduction in working memory capacity may cause older subjects to
recall less information-under the Information First condition than {n

the Information Last .condition., The absence of such an effect in this

-
x

Kl

»

|
:
1
.
1
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‘study may indicate that perhaps ihe measures used were not senéitive
enough to tap the subtle changes in working memory capacity under these
conditions. Furtheg research which includés a measure of changes in
reading speed and retrieval time may offer a more precise method of
testing this hypothesis.

Aside from a quantitative assessment of age related differences in
recall, as measured by the number of idea units remembered by subjects
by both age groups, this study also investigated qualitative differences
due to age by examining the importationé present in récall protocols.
In both initial and final stages of recall, old and youné subjects dia

not differ significantly 1in the number of overgeneralizations,

pseudodiscriminations, and inferences. that they brought to recall., Age

differences in elaborations appeareé in the Final Recall phase, but
failed to emerge in the Initial.Recall phase.

No Qarticular predictions were made regarding pseudodiscriminations
and it would seem from this stqu and other research (Arbuckle &
Harsany, 1984) that this measure does not Feflect age differences in
_recall. On the other hand, older subjects failed to offer more
overgeneralizations than younger subjects as they had domne in thé
Arbuckle Harsany (1984) study. It is not clear why age differences in
overgeneralizations appeared in the earlier study and did .not here, but
perhaps the nature of the experimental materials may have some influence
on the generation of overgeneralizations. The passage in the former
study consisted of a moral story while this study examined recall of

descriptions of famous individuals.
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If older subjects offer as many overgeneralizations and
pseudodiscriminations, but give less verbatim responses in their recall
than younger subjects, this would suggest that studies that include
overgeneralizations and pae;dodiscriﬁinations in a category of correct
recall responses in thelr scoring systems may offer some advantage to

I

the elderly as compared to the young. In comparing loose and gtringent
scoring criteria in assessigé pro;e recall, Swmith et al (1983)
demonstrated that age differences tend to fade under f%;se scoring
conditions. The acceptance of pseudodiscriminations and
overgeneraizations ;s correct recall responses constitutes a loose
scoring criterion. It would seem important; then, to consider
differences.in scoring methods and thelr effect on results obtained‘in
studies of recall when assessing age differences across different
studies.

Results from this study showed that older subjects offered more.
inferences in their recall than younger subjects, although this
difference was not significant, This finding suggests that the elderly
are not devoid of inferential processing and, in fact, can and do
spontaneously produce as many inferences in their recall as young
adults. Other studles that have assessed Iinferential reasoning in this
manner (Arbuckle & Harsany, 1984; Smith et al, 1981) have demonstrated
similar findings. However, when inferential processing has been
examined by the use of syllogistic reasoning problems, which sometimes

include nonsense syllables and employ multiple choice questions, age

difference do emerge. (Cohen, 1981; Fullerton, 1983). One must
Q . ¢ '
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consider the ecological validity of these studies in assessing true age
differences. Multiple choice questions may he unfamiliar to older
adults and nonsense syllables are by their nature, meaningless. For the
older adult who has not attended school for years; pefthaps such tasks
are not well practiced‘nor perhaps meaningful enough td motivate them to
mobilize ;heir best efforts, Nevertheless, there exists a substantial
difference 1in difficulty level between the making of simple inferences
and solving logical reasoning problems. It is possible that {nferential
reasoning ability does decline over the lifespan, but perhaps it does so
in stages or is restricted to certain kinds of inferences._ Some
researchers (Blanchard-Fields, 1981; Light and Anderson, 1953) have
demongtrated that {nferential processing involving world knowledge
remains intact throughout the lifespan. From this study, 1t would seem
that the ability to make simple inferences that integrate facts together
while processing information from a passage also may remain intact {in

[

Elaborations may be considered a reflection of global processing

old age.

since their production entails the accessing @f prior knowledge stores.
Since older adults are éurported to engage in global processing on a
regular basis, it was expected that older subjects would offer more
elaborations than younger subjects 1; both recall phases. Older
subjects were found to offer significantly more elaboratfons in the
Final Recall phase oqu.

It 18 not clear why significant age differences in elaborations
-appeared in Final Recall but not in Inftial Recall; however; two

~

R
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‘possibilities may be considered. }t the time of Final Réca}l, all
subjects in both the Information First and Information Last conditions
have bheen informed of the_identity of the famous person described in the
passage. Under the Initial Recallgphase, subjects are Iinformed of the
identity of the famous individual in all sections presented under the
Information First condition, but only one section under the Information
Last condition. Since the opportunity to be informed occurs less often
in Initial Recall than Final Recall, subjects in this recall phase h%ve
less of an opportunity to access prior knowledge and‘make elaborations.
Subjects in fact, did offer less elaborations in the;Initial Reczll
phase (M = .21) than in the Final Recall phase (M = .53). Means from
both these data sets, howevér, are low which suggests that elaborations
represent a phenomenon that occurs rather infrequently. Perhaps
elaborations figﬁres for Initial Recall phases are so low, in fact, that
_ they fail to reveal age differences because of floor effectsi

A second possibility for the discrepant findings regarding

elaborations in the two reca phasés may involve the passage of time.

Under Initial Recall, subjects régember each passage section immediately
after presentation, while under Fin Recall, subjects recall passage
sections after a certain amount of time has passed. Studies (Bartlett,
1983; Frederiksen, 1975; Hultsch §~Dixon, 1983) have demonstrated that
the passage of time increaséﬁ the number of additions or elaborations
brought to recall. Pethapg the absence of an age effect in Initial

Recall and the' presence of it in Final Recall reflects a greater

sensitivity to the passage of time in the production of elaborations for
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older adults than younger adults. Tais differential effect of age in
the amount of' elaborations produced in recall tests over time points to
the possibility of age-related differences that may occur during the
retention period.

Contrary to Smith et al’s (1983) study where additions brought to
recall and verbatim responses were found to be positively correlated for
older adults, no such positive relationship between elaborations and
verbatim responses emerged in the recall protocols of either young or
old adults’ in the present study. This would suggest that Iin the present

N

study, the making of elaborations does not represent an efficient
encoding,mechanism to assist recall; or, 1if elaborations are made in an
effort to facilitate recall, they do noé do so efficiently.

A further understanding of the préduction of elaborations may be
gained by examining the condition by sgction interactions that emerged
from the data. These interactions revealed that the verbatim recall
performance of both age groups tendéd to decline when subjects were
remembering the critical sections of the passage. Critical sections’
refer to those passage section; that contain the well known information
regarding the famous person described. As well,>both age groups tended
to offer more inferences and more elabprations while recailing critical
sections. These findings resemble those that have emerged from research
investigating performance of younger Eubjects to passages Y escribing
famous people (Dooling & Ch;istiaansen, 1977;[Sulin & Dooliné, 1974).
In these studies, subjects tended tg make more confusion errors on

recognition tests of memory when they were aware of the identity of the

t
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famous person thar when they were not, indicating that other well known
facts about the famous {ndfvidual had intruded into thelr memory of the
passage. In this study, elaborations tended to Increase, and verbatim
responses decrease, in number when subjects recalled previougly acquired
information., This pattern of res&lts would suggest that elaborations
may represent intrusions of previously known facts into recall, because
of a confusion of these facts with information present {n the passage.
This hypothesis 18 consistent with the one proposed by Hultsch and Dixon
(1983) in their study investigating the ;etformance of young and old age
groups in the recall of passages describing entertainment figures.

The results of the present study indicate that, aithough providing
a context enhances overall recall performance, as evidenced by -greater
recall performance under the Information First condition than the
Information Last condition, 1t also interferes with the recall of the
section that dESCribes that context. It would seem, then, that the
accessing of prior knowledge may have contradictory .effects on recall.
It is possible that, in learning new information, the availa‘ility of a
context frees the individual from having to provide his or her dwn
context or organizational structures with which to cluster incoming

information, and allows him or hfr.to gather newly learned facts under a

‘e

specifically ashigned and previously acquired domain of knowledge (e.g.,
facts about Lincoln). This process may enhance later recall by freeing
processing capacity and attentional resource to engage iy other encoding
strateglies that may facilitate later retrieval of informatign. However,

it 18 possible that these newly acquired facts are not attached to a
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domain in the same manner as facts acquired pre-experimentally.

A hypothesis proposed by Anderson (1981) may offer an explanation
for the findings of the present sFudy. Anderson (1981) proposed that
when individuals acquire new Iinformation tegarding‘a topic about which
they have prior knowledge, they store these new facts in 5ub-locat;ons
that are linked to, yet remain separate from, older knowledge stores.
Anderson (198]1) found different effects on the retention of new facts
that were learned during his experiment, and the retention of old facts
that were known pre-experimentally. Providihg context may enhance the
recall of newly acquired 1nformafion by pointing to an already
established domain to which subjects may attach sub-~locations where new
facts may be stored and later retrieved. However, when the subjects
access older pools of information, the other facts stored there that
were not presented may interfere with memory and become confused with
the facts that were presented experimentally. Consequently, the
activation of prior knowledge may enhance recall ,of new information, but
the recall of previously known facts may not be enhanced because this
recall presents some difficulty {in distinguishing presented facts from
0ld knowledge.

The important finding in this study {s that both age groups
followed the same recall pattern in respongse to the actiYation of prior
knowledge. Both age groups were equally facilitated by the context
prévided by the Information First condition and both groups were equally
vulnerable to the interference of prior knowledge when recalling

critical sections., This similarity in recall pattern suggests that
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older and younger adults do Aot engage in thdically different‘styles of
! processing infgrmation. ) )

A further analysis that was performed on thé importations b;ought
to recall involved correlations of all ;ategories of recall responsges
with each other as well as with the education and vocabulary scores
attained by the subjects. Althougﬁ no hypotheses were made regayding
these correlations, previous res;§¥ch has found positive correlations
between verbatim responses and elaborations (Smith et al, 1981), as well
as vocabulary scgres and verbatim responses {Gordon & Clgrk, 19745 Taub,
1979) in the recall of older subjegts. The absence of a positive
correlation between verbatim responses and elaborations was discussed
earlier. ‘The reLa;ionship between verbatim responses and vocabulary
scores For older subjec‘§ in this study was found to be positively
correlated‘and apprbaching significance, whiT a ‘egative, although
nonsignificant, correlation between these'two variables was: evident for°’
young subjects. These results at .least resemble earlier findings that
indicate a predictive relationship between the’verbal‘abiligy; as’
measured by vocabulary scores, of the elderly and their recall of ver§a1
stimuli‘(Taub, 1979). |

The only strong finding that emerged from the cﬁérelational
“;nalysis was a positive relationship between‘pseudqdiscriminations and

inferences in the recall of younger éubjects. Perhaps the rather small
size'of the sapple_used in this study did not allow for a powerful
enough test for the correlational analyses to elicit more interesting

relationships that may exist among the variables. No significant




:“

o ’ 72
o . BT
L
1 . - -] .
< L]
]

-

conclusion can be derived from the correlatfonal pattern that did

L

relationship would emerge from the data. ‘' The significant association

that did appear in the data may simply represent this chance finding.

- °

" Aside from analyzing thé quantitative and' qualitative differerces

- 0 . -
due to age in discourse recall, a further purpose of this study was to
N . )
examine age-related differences. in retention of items over successive
. D ‘ . :
recall trials. Both the forgetting of items that were‘'once recalled, as

well as the recovery of items that were not initially recglled were

. .
assessed for age differences.. The analyses indicated that over two

i

recall tests without intervening ﬁresentation, older subjects forgot -

more of the items that they recalled on the first test than did younger

sﬁbjects. Similar findings were also gvident in Taub’s (1979) study
where over trials older subjects were found to change*their responses to

compfehensive questions more .often than, younger subjects. These
findings suggest that oldex adults, as compared to younger adults, may

not pnly show decrements in the ability to remember material presented

. .
to them, as evidenced by their poorer verbatim recall performance in the

.
-

Initial Recall phase, but they also may be less likely to remember facts

that they have previously recalled.

No main effect K of age appeared for the Recover measure, indicating

that older subjécts made as many hypermnesic responses asyounger

subjects despite their hypothetical deficiency in imaginal encoding. An

‘.

age ,by. condition interactign, however, .was found for the Recover

. .8
measure. ' This 1nteraction.indicateé‘that“young subjects tended to

B
2

emerge, since it may be expected that by chance alone one significant:
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Eécover ﬁ:ore‘it% over trial® in the Informati\b{l Last*condition than in
P : \ A

. the Informaticfg, First conditiof. Older subjects\\\showed a0 significan\t

difference in the Recover meze e under'the'tyo different conditionsjy'
- . Y

0 4 . . d R
although they, tended to rec /‘e'r more items”in the Information First
) N B - W N .

-condit:gon than in éhe Information Las‘t co‘n'di,tion.. "Younger subjects

. : .
. ; A . .
seemed to perforp better on this measure when they did not know the

identity of the®amous iddividual desgribed in the passage. / This

3
- i

finding suggegts that younger,

their recall peformance over trials from a focussed mode_of iarocessing,'

. . e
< B *
that 1s, when their prior khéwled e is.not activated., Since older
, 15 no g \ &

adults t:end_ed to do Betfter ;n the Information First condition, it is

r

posgible that théy may prefer and perhaps benefit in their recall over
-y . .

trials when their prior knowledge stores are stimulated. Such an

iMterpretation is consistent with the idea that young a)nd old adults ',

process infg mation differently', or at least that their recall
perf‘ormanceﬁbe opfimized by somevhat different modes of processing.

The corre ?tior&s between subjects verbatim responsas and their
. X ~ N
prior knowledge 'grid]ecores were exa&in’ed in order to evaluate the

relationship between an individual’s recall performance and his or her

. N < ‘ U
subjective assessment of prior knowledge of the” individual described in
-.A\“ Y . ! \‘ . L)

i -

the passage. The results showed that for the old thEse a'ﬁs'sociations

were mnot statistically significant and were generally negative in

direction particularly under the Ixormatﬁn First condition. Thus,

there was no evidence 1in these data that activatiion of prior kmowledge

. facilitated the verba?;.m recall of older subjects. For the ymmg,

v . \J ' R 3

-

'subjects may prefer and may benefit in ~
" g 7.

&
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these assoclations were generally positive in direction, the exception
being a signifiéant negat{ye correlation for the Lincdin passage under
the Information Last condition. This negative~correlation is somewhat
! j, puzzling, pa?ularly since the only significant positive correlation

was for the Lintoln passage under the Information First condition. It

v may ‘be siimpéy that t:he grid was not an appropriate measure of prior
v,

]
and hence, ‘the rating was confounded by t}k information th.at the subject

\
. 3

knowledge, particularly since {t was administered after the experiment\

: had egcountered during the expeximent. If the grid ratings are indeed'ﬁ

¥ : ~
valid and not simply reflective of errors-of measurement, then it would

-

appe that greater prior knowledge may slightly enhance the recall of -

Iy

-r/ ' )
thet'young and slightly interfere with the recall of the old. s
- \ '_q 4
R To summarize, the findings of this study indicate that the effec‘:}s

.
¥ -

v

of aging on memory are mon;j qx\titative than qualoitative} OIder

subjects recalled lfss ;%f rmation’ verbatim than younger subjects on

both immediate and final”recall tests, and @}der subjects forgot more

itemln\over‘trialsvthan youpger subjects. However, young and old-

subjects 'displ‘a'yed similar modes, of information processing. This,
. .

similarit™ was especially,appar’ent‘in their recall of information that
R - . ’ A N ) [N ¢ -
was known to them pre-experimentally. When récalling Cl&tiﬁ:al sections

*

of the passage, both age groups offered *1ess'yerbatim responses and more

A R '
»

S inferences and elaborations than when recalling non-critical sections.
{ . . . .
v This pattern of results suggests that both age groups were .equally

vulnerable to the potential confusion/of previously acquired 'facts with
- ! ‘. [}
information presented in these geLtions. The age groups did not differ

1
[ 4

! Y

3
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in the number of inferences they made in Initial and Fiﬁql Recgll tésts,
nor in the number of elaboratfions in Infitial Recall. Finally, both age
groups benefited from the context ﬁ;ovided by t%e Information First
condition, indi{cating thag,young and o0ld adults responded in the same
manner td the actiYatlo; of prior knowledge stores.

.Some minor indicatjons did emerge, however, that may point to
v ' ‘ .
differences in processing styles between young and old adults. Older

subjects offered more elaborations than younger subjects in the Final
Recall phase. As well, young subjecté recovered more items over trials

when they were not informed of the identity of the famous person
A o~ -

descri%ed‘in the passage, while older adults tended to recover more

a N
=

[4

items over trials when they were informed of the famous person’s
) »

identity., Both these findings would be consistent with a preference

»

of older adults to use a more global processing style and of younger

t
adults to prefer a moge focussed processing style. However, these

»

v

"¢ need for more research on the possibility of age differences during the

F

indications seem trivial compared to the evidence against processing
style differences that emerged from the remainder of the study. As

well, it 1is important to note that most of the age differences in

processing style found in this sghdy involved the passage of time.
. ) . . " '

Older subjects produced more elaborations on a later test of,;ecallythhn
-

" on immediate Trecall, while younger: subjects did not. Age differences

» v . f/ ‘ ’ Yo .

also were found in the' Recover measure, which assessed recall after

various retention intervals had passed. These findings poiﬁt to the

'retention period. and how these differences may be related to encoding
. a

et




»

and retrieval strategies.

The ,.absence of any substantial age-related differences in

processing style in this study suggests that the hypothesis that

proposes a difference in the style of processing with age cannot offer

. {

an explanation for the age-related differences found in recall

.performance. One possible explanation for the deficiency in recall

found in older adults may be gained‘by examining a recent study
(Spilich, 1583) on age differences in text recall. Spilich (1983) found
that young and old édélts emplo&ed the Bame encoding strategies ;o(agd
recall. Yoﬁng and old subjects did not differ in selecting which

propositions were important enough.to be in a working memory buffer;
however, they differed in the number of propositions they were capable
of storing in'working memory at any‘one time. Older subjects had a
working memory buffer capacity of two propositions while younger

subjects had a capacity of foﬁr. )

Spilich’s (1983) findings are useful in understanding the results

.

) 5
of this study. Ks in Spilich’s (1983) study, young and old subjects in

this stud¢¥’tended to engage in similér styles of'encodiﬁg, however,

differences in verbatim recall were found. These differences may re-
. , .

flect changes {in wdrking memory Eapacity over th%blifespan. It would

B

seem that 6lder adults are capable of mobilizing efficient encoding
stratégies but, because of a diminished working memory capacity, they
are limited in the amount of information to which they can apply these

etratégies. The reason for a dipfnished working memory capacity,_ how-

ever, is mot apparent'a&yﬂﬁs time. « . "
»




The findings of this study may have some practical implications.
They suggest that tﬁ; elderly may q§nefit most -by {instructional
materials that are highly orgaﬁiged, provided a context, and contain
-ﬁany repetﬂfions. By ﬁréviﬂing ; context and building an otganizationgl
component into a text, this frees working mgmorj capacity somewhat from
the task of organizing incoming infonm;tion. By providing many

repetitions within a text, information may have several opps;tunities to

re~enter wStking memory so that {t may be sufficiently encoded for

efficlent storage and retrieval. These are suggestions that may be

considered in planning educational and instructional materials for older

. -
QAdults.
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L
. ) - Young
' - " " '
Rated health "fair 1
Speech perception score below 20
Guessed Hitler too early . "1
Did not guess Lincoln -2
< - Did -not guess Dickens . 1
' : P ' -
. Guessed Hitfer too early & did not
guesg Dickens 2
Guessed Hitler & Taylor too early
i .
. Guessed Hitler & Taylor too early &-
did not guess Lincoln
Did not guess Hitler nor Lincoln -1
\ Did not guess Lincoln nor Dickens 1
Did not guess Hitler, Lincoln n&r
Dickens . "1

Cuessed

1e oI e

u y ~

Beasons for. Subjects Being Disqualified from the Study

Taylor too aariy and did
did not guess Dickens
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’ Appcﬁdit'k

Passages in the Information First Condition Divided into Idea Units

p




2003

* innocent/ Jewish people./

Passage 1 ' -
A
Thousands of people/ were attracted/ to his speeches./ In order to
expand/ the boundaries/ of his country/ and because of his belief/ in

the superiority/ of his race,/ he caused the deaths/ of millions/ of

‘Ais father/ was enployed'/ in the customs service,/ He was close/ to his

mother/ who doted on him./ As a child/ hé was dreamy/ and lazy/ and he
had a difficult time/ nakin; friends./ He never graduated/ from high
schoal./
A
He served/ in the army/ as a.corporal/ and was awvarded/ the Iron Cross/
for his bravery./ He was insanely jealous/ and dt?ve a family member/ to
suicide/ because of this./ He thought marriage/ would hamper/ his

career./




-

» 98
Passage 2 , e

He established/ a successful/ law practice/ and later was elected/
president/ of the United States./ He had his share/ of enemies/ in the

South/ and eventually was assassinated/ while watching/ a play/ ina

theatre./

His father/ descended/ from an English weaver/ and his mother/ was.of
111egi;imate birth./ Bis mother/ died/ when he was still young/ but his
father/ later happily/ remarried/ a widow/ with children of her own./

He had received/ little formal education/ but tried/ his hand/ at
several different/ occupations/ including flatb ing/ down the
Mississippl River./ His wife/ was often jealous/ and depressed/ and was

declared insane/ after his death./

Aot b




-

e " Passage 3

He' worked/ as a reporter/ for Parliament./ Later he began to write/

fictional stories./ He always championed/ the poor/ and pointed out/ the
injustices/ of Viccoiian society,/ ,’but he 18 best loved/ for everyone’'s
. -

favorite/ "Oliver Twist",/ ~ ‘ . B

-~ { ~

Although his father/ earned his living/ as a clerk,/ his family/ often
. a - /
shifted/ from place to place./ His mother/ tried to open up/ a school/

but no one/ ever came to it./ Meanwhile, he studied/ under a Baptist

.

\

minister./ . Y . ’
/

He married/ the daughter/ of an editor,/ and she bore him/ ten children/

in fifteen years./ Eventually, they were separaéed,/ since he took/ a

young actress/ as his mistress,/ He visited/ America/ but disliked it./

° »

’
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Pa.'sapge.lo

~
She began working/ as a ci'lild/ first enjoying/ small acting roles in the’
movies./ By the time she was twelve/ she was a stax/ renowned/ for her
be'auty../' Her private "1ife/ often makes the hgadline‘s/ especially
concerning her six hugbands/ one of whom was Richard Burton/ whom she

marfied twice./ .

4
She was born/ an ugly baby/ with a crinkled face,/ but blossomed/ intora
beautiful child./ She had a brother/ two years older than her./ Her
mother/ was dominant/ and ruled/ her early 1ife./ Her father/ vas

distant./ '

8]

She was sloppy/ and allowed/ her pets/ to roam/ 'throughout the house./

LI}

She had many sicknesses/ and acciderts/ suffering through/ over thirty

operatfons./ Although born a Christian Scientist/ she converted to '

Judaism/ in midlife.

e
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Pagsage | . '

His father/ wQs employed/ in the customs service,/ He was close/ to his
mother/ who doted on him./ As a child/ he was dreamy/ and lazy/ and he
had a difficult timé/ making frienda / He never graduated/ from high
school./

He served/ in the army/ as a corporal/ and was awarded/ the Iron Cross/
for his bravery./ He was insanely jealous/ and drove a family member/ to

N .

suicéide/ because of this./ He thought marriage/ would hamper/ his

career,/

Thousands of people/ were attracted/ to his speeches./ In order to

,expand/ the boundaries/ of his country/ and because of his belief/ in

the superiority/ of his race,/ he caused the deaths/ of millions/ of

innocent/ Jewish people./
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' Passage 2

r . .

His father/ de”scended'/ from an English weaver/ and his mother/ was of
illegitimate birth.,/ His mother/ died/ when he was still young/ but his
father/ later happily/ remarried/ a widow/ with children of her own./

He had received/ littel formal education/ but tried/ his hand/ at
several different/ occupations/ including flatboating/ down the

Mississippi River./ His wife/ was often jealous/ and depressed/ and was

declared insane/ after his death./

He established/ a successful/ law practice/ and later was elected/
president/ of the United States./ He had his share/ of enemies/ in the
South/ and eventually was assassinated/ while watching/ a play/ ina

» theatre./



‘Passage 3

Although his father/ earned hils living/ as a clerk,/ his family/ often
shiftcd/ from place to place./ His -other/ tried to open up/ a lchooll

but no one/ ever came to it./ Hennvhile, he studied/ under a Baptht

”
i

minister./

2

He married/ the daughter/ of -an editor,/ and she bore him/ ten children/

in fifteen yeart./ Eventually, they were separated,/ since he took/ a

y%\ung actreul as his nistress,/ He visited/ America/ but disliked it, /

He worked/ as a reporter/ for Parliament./ Later Txe began to write/

fictional stories./ He‘always championed/ the poor/ and pointed out/ the
injustices/ of Victorian society,/ but he is best loved/ for everyone's

favourite/ "Oliver Twist"./

e



Passage &

0
1

She was born/ an ugly baby/ with a crinkled face,/ but blossomed/ into a
beautiful cﬁild./ She had a brother/ two years older than her,/ Her
mother/ was dominant/ and ruled/ her )early life./ Her father/ was

2 \
distant,/

'
She was sloppy/ and allowed/ her pets/ to roam/ throughout the house./
"She had many pickneuen/ and accidents/ suffering through/ over thirty
operations./ Although born a Christian Scientist/ she was converted/ to

12

Judaism/ in midlife./

She began working/ as a child/ first enjoying small acting roles/ in the

movies./ By the time she was twelve/ she was a star/ renowned/ for her
beauty.,/ Her private 1ife/ often makes the headlines/ especlally
concerning her six husbands/ one of whom was Richard Burton/ whom she

married twice./ , ,
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Passage Number

Subject ! Session |

Number
Info, First Info, Last
Condition Condition
1 1 2
3 3 4
5 2 4
7 1 1 I ¢
9 3 1
11 4 N 2
13 4 . 3
15 2 1
Info, Last Info, Pirst
Condition Condition
2 1 2
4 3 4
y 6 2 4
\
\‘ 8 1 * )
\ 10 3 1
\12 4 2
14 4 3

Partial Counterbalancing Schedule

Session 2

Info., Last
Condition

2
&

Y
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™
Info. First
Condition

3

-

Info. First Iafo. Last

Condition

Condition

w N

3
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Instructions

This task consists of listening to a short passage describing a’

famous }erson’s 1ife. I would like you to tegd along with the passage
as you hear it on the tape recorder,

Each éassage is divided into three sections. After each section,
the tape recorder will be stopped and that passage section will be taken
from you. At this point, you will be asked to guess the famous person
described the passage. After you guessed the person, you will be asked
to recall the section of the passage you have just heard.

This procedure will continue for each of the three aecciong oé the
passage., However, after the second and third sections of the passag?,
you will be asked first to recall the section you have juast heard, and
then to go back and recall everything you have heard from the very
beginning of the passage.

We are doing this because we are interested in how people recall
sonething they have already recalled before. It is important then, that
when I ask you to repeat your recall, that you say everything you heard
from the beginning, even though you may have recalled certain parts of
the passage before, Theréforeﬂ you are expected to repeat yourself. In
other words, pretend that an entirely different person who has not heard
your recall before is listening to your recall, and you must recall
everything from the passage again for this person,

Since your recall is oral, I will be taping your response, but

please try not to take any notice of the recording and be as relaxed as
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possible.

At the end of éach passage, you will be asked to rate your .
knowledée of the fanloul person described on a line marked fro’n 0 to 10,
tJhete 0 will indicate no knowledge of that person, and 10 wi@ll indicate
an excellent knowledge of that person.

This entire procedure will be repeated three more times, once again'

in this session with another passage, and then two more times in the

.

next ‘session,
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Table A

Means and Standard Deviations (in parentheses) for Verbatim
Responses on Initial Recall in Relation to Age, Cond{tion,

and Order of Presentation of Passage Sectioms,

Condition Section Or:;r ' Age
‘Young 01d Mean
Information lst (Critical) 16.63 (4.30) 12.75 (3.74) 14.69
First _ .
2nd (Noncritical A) .19.63 (2.89) 16.41 (9.21)  18.02
) 3rd (Noncritical B) 20.34 (2.39) 18,03 (3.83) 19.19
Héa? 18,87 A 15.73 17.30
Information lst (Noncritical A) 18.03 (2.80) 14,38 (3.04),. 16.21
Last .
2nd (Noncritical B) 16.41 (3.48) ' 12,34 (4.17) 14.38
3rd (Ceitical) 15.16 (3.46) .~ 12,94 (4.52) 13.55
gein' 16,53 12.90 14,71




Table‘B

]
B !

, E
o S
Means and Standard Déviationa (in parentheses) for

Condition, and Order of Presentation of Passage Sections

Co;dition Section Order Age
o . Young 01d
Information lst -(Critical) 1.75 (1.11) 1.19 (0.93)
First .
2nd (Noneritical A)  1.94 (1.18) 2.16 (1.04)
3rd (Noncritical B)  1.60 (1,10) 1.50 (1.45)
Mean 1.76 " 1.62

1.91 (0.99) 1.69 (0.87)

Information lst (Noneritical A)
1.63 f1.43)

2,19 (1.20)

Last
) 2nd (Noncritical B)
. 3rd (Critical) 1.25 (0.77) 1.48/(1.25
Mean | 1.7, ° ' ,1.6%

o

Overgeneralizations on InitialxRecall in Relatibn to Age,
>

.Age

1.47

2,05 ¢
1.55 L
1.69

1.80

1.91
) -+ 1.37
1.68




Table C,

Pseudodiscriminations on Initial Recall in Relation to Age,

g Condition, and Order of Presentation of Passage Sections

Y

Condition Section Order .

t

Young
Infbryation lst (Critical 0.31 (0.44)

N First ‘ * ’
_2nd (Nogeritical A)  0.13 (0.29)
© 3rd (Noncritical B)  0.22 (0.37)

Mean 7 0.22
@

*  Information lst (ancricical'A) . 0,09 (0.27)

Last
2nd (Noncritical B) 0,19 (0.36)
3rd (Critical) 0.47.(0.81)

. Mean = 0.25

Age

Means and Standard Deviations (in parentheses) for

01d
0.09‘ (0.27)

0.09 (0.27)
0.35 (0.32)
0.18

¢

0.13 (0.50)

0.13 (0.29)
0.34 (0.63)

0.20

114
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Table D

Means and Standard Deviations (in parentheses) far

. Inferences on Initial Recall in Relation to Age,

4

o
Condition Section Order
Information lst (Critical)
First \ N
2nd (Noncriticé& A)
3rd (Noncritical B)
Mean
- Information lst (Nomcritical A)
Last ,
2nd (Nohcri:ical B)
3rd (Critical)
Mean
-
' ~
\ | R

Young

'2.59 (1.19)

0.41 (0.69)

0.94 {1.21)
1.31 °

0.56 (0.57)

0.78 (0.88)
~ 1,94 (1.25)

1.09

Age

Condition, and Order of Presentation of Passage Sections

01d

2.66 (0,933

0.78 (0.91)

1.22 (1.06)

1.55

0.75 (0.86),

1.13 (0.74)
2.22 (0.98)
1.37

, 115

. Mean

2.63
0.60
1,08
1;43

0.66

0.96
2.08

1.23 .
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Table E

{

.

Means and Standard Deviations (in parentheses) for
Elaborations on Initial Recall in Relation to Age,
Condition, and Order of Presentation of Passage Sections

3

Condition jéécéion Order Age
) ’ | Young 0ld ”Mean
Information lat (Critical) 0.47 (0.74) 0.25 (0.37) 0.36
First
‘ 2nd (Noncritical A)  0.03 (0.13) 0.4 (1.14) © 0.24
3rd (Noncritical B) 0,00 f(o.od) 0.13 (0.39) 0.07
Mean 0.11/ 0.27 0.22
Information 1lst (Noncritical A) 0,00 (0.00) 0.03 (0.13) 0.02
Last
. 2nd (Noncritical B)  0.00 (0.00) 0.16 (0.44) 0.08
3rd (Critical) 0.34 (0.44) 0.63 (0.72) 0.49
Mean 0.11 0.27 0.19 .
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Table F
Means and Standard Deviations (in parentheges) for Verbatim

Respongses on Final Recall in Relation to Age, Condition, -

and Order of Preaentation of Passage Sections

Condition Section Order

" Information lst (Critical)
First

2nd (Noncrifical A)
3rd (Noncritical B)

Mean

Information lst (Nonecritical A)
last

. 2nd (Noncritical B)
3rd (Critical)

Mean

Yo

15.13

18,72
19.22

17,69

16.78

16.19
15.16

16.04

ung

(3.98)

(2.49) .

(3.28)

(2.39)

(3.88)
(3.70)

Age .

old,

11.47 (4.43)

14,25 (4.83)

16,06 (4.46)
13.93

12.38 (3.88)

11.72 (4.63)

11,53 (4.10)

11.88

Means

13,30

16,49 -
17.64

15.81

14,58

13.96,
13.35

13,96




Table G

Means and Standard Deviations (in parentheses) for

Overgeneralizations on Final Recall in Relation to Age,

-Condition, and Order of Presentation of Passage Sections

Condition Section Order

Information lst (Critical)
First

‘2nd (Noncriticai A)
3rd (Noncritical B)

Mean

Information lst (Noncritical A)
Last

2nd (Noncritical B)
3rd (Critical)

Mean

Youﬂg

2,64 (1,11) .

2.91 (1.05)
2,06 (1,03)
2,47

2.59 (1.67)

2,06 (1.35)
1.69 (0.85)

2.11

01d

1.94 (1,20)

3.44 (2.37)
1.97 (1.22)

2.45

= 2.34 (1.42)

2,16 (1.42)

1.91 (1.52)

2.14

" 118

Mean
2,19

3.18

'2.02

2.&6

2.47

2.11

1.80

2.13. '
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. ﬁ Table H

Means and Standard Deviations (in parentheses) for
Pseudodiscriminations on Final Recall in Relation to Age,

Condition, and Order of Presentation of Passage Conditions

.

Age

Condition Section Order _
h . | Youn; 0l1d Mean
"Information lst (Critical) | 0.44 (0.51) 0.16 (0.35) © 0.30
First .
Znd (Nomcritical A)  0.22 (0.45) 0.31 (0.48) 0.27
3rd (Noncritical B) 0,28 (0.48) 0.38 (0.50) 0,33
Mean ) 0.31 0.28 0.30
. Inforﬁ;€1on lst (Nomeritical A) 0.19 (0.31) " 0.06 (0,25)  0.13
Last . ' A
2nd (Nomeritical B)  0.19 (0.36)  0.25 (0.55) - 0,22
3rd (Critical) 0.16 (0.44) 0.31 (0.48)  0.24
‘Mean 0.18 0.21 ° 0.19
\ L




(.

"rable I

Means and Standard Deviations (in parenthgsék) for

Y]

‘.
Inferences on Final Recall in Relation to Age,

acf

Condi:ion,wind Order of Presentation of Passage Sections

Condition Sectfon Order

4

Information lst (Critical)
First

2nd (Noncritical A)
4
3rd (Noncritical B)

Mean

Information lst (Noncritical A)
Last

2nd (Noncritical B)
3rd (Cricical)

Mean

Young

2.69 (1.35)

0.69 (0.54)

1.13 (1.18)

1.50

0.53 (0.56)

1.19 (0.96)

2.13 (1.12)

'

Age

o1d

3.19 (1.22)

1,06 (1.14)
1.71

-

1.03 (1.09)

1,66 (1,19)

2,47 (1.48)

1.72

120

Mean

2,94

0.79
1,10

1.60

0.78

1,43
2.30

1.50




‘Condition Section Order

1)

Information 1st (Critical)
First

\an (Noncritical A)
Ty \

3rd (Noncritical B)

Mean

Information lst (Noncritical A)
Last ’

2nd (Noncritical B)
3rd (Critical)

“ Mean

Table J

Young

0.50 (0.71)

0,06 (0.17)
0.06 (0.25)

0.21

0.00 (0.00)

0.56 (0.54)
0.25

(,'“}-u Means and Standard Deviations (in parentheses) for
Elaborations on Final Recall in Relation to Age,

Condition, and Order of Presentation of Passage Sections

01d
0.66 (0.93)

]

0.31 (0.48)
0.41 (0.55)
0.46

0.13 (0,29)

0.38 (0.62)
0.63 (0.67)
d.38

121

Mean

0.58

0.‘19

0.24

0.33

0.07

'0.29

0.60*

0,31

e
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§ ¢ 5 o s Y "' ' ‘
l, e e 1 Table A ¢
2 Summary Table of m:ivaru:e'mllysis of Variance:of
° °  All Recall Measures in Initial Recall
éoutce TSq wee F
. ¢ | T Ratio
Age 18.98 3,29*
Condition 321.83 47308%%
’ Condition x Age 0.55 0.10
. Section ﬂ 107,67 : 7.54%4
, o 0.43 5,934
h Section x Age ' 13.41 \ 0.94
. 0.84 0.98
Condition x Section 176.11 12,3344
0.23 12,09%*
Condition x Section x Age 6.87 0.48
0.87 0.80

P * p<.05 N\ .

** p <.01
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[ Table B

S&)hﬁce Table f;or ‘Univariate Analyses of Variance of Vérbatin

Résponses in Initial Recall’
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18

|

4 .

" Source ~ L ‘ daf

Between ’
Age - . 1 551,82 14, 11%% ;
Error PRERS .+ 30 39.10

Within

« o ) v
Condition . 1 . 321,63 47,08%*
Condition x Age ! 3.13. 0.46
Error - L., .30 - 6,83
Section ' o2 ' 15.38 _ 2,40,
Section x Age , 2 4.75 0.74
Error . 60 6,42 “
Condition x Section 2 218.13 . .27.47%%
Condition x Section’x Age 2 1.60 . 0.20
Error ‘ 60 7.94
~ .
** p < 01 .




Table C

v &

= Source Table t;f Un}vari\aca Analysis of Variance of Overgeneralizations

125

&7 in Initiai Recall -
d 3
Source c ‘ daf us ‘F ’
Between
Ve ‘ { /
Age - : 1 1.62 1.06
Error . 1) 1.34
- Within
Condition 1 0.13 . 0,00
Condition x Age o 1. - 0.03 0.02
Error Y ’ ‘ ) 30 .+ 1.48
Section ‘ o 2 4,65 4.81%
, ' Section x Age e 2 . 0.7 0.79
Error ,. 60 0.97
3 - ' . ‘ .
Condj.tion x Section ' . 2 1,35 0.93
'Conditio’nu x Section x Age 2 . 1,60 1.11
- Error ( 60 1.44
N . - :\\\
* p < .05
U - /
v . /
" . RSN c‘ ) \

“
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Table D
. Source Table for Univariate Analysis of Variance of

Pseuwdodiscriminations in Initial Recall

>

Source at us ]
Between -
Age ‘ S SRR I § " 0.6
Error 30 0.23
Within |
Condition ! 0.03 ' 0.17 )
Condition x Age 1 ! 0.01 0.01
Error | _— 30 0.19 . l’ .
Section C 2 0.86 4.6
Section x Age 2 | 0.04 0.19
Frr&r 60 0.19 |
Condition x Section “ 2 - 0.20 0.88 r
Condition x Section x Age 2 0.25 1.13.
_Error ' ‘ 60 . 0.22

I

* p < ,05
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Table E

Source: Table for Univariate Analysis of Variance

of Inferences in Initial Recall
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Source “ de ¥s E
Be tween
Age 1 3,137 1,92
Error 30 © 1.63
ngthi,n‘ ) a '
Condition . 1‘ 1.98 . | 2,20
Condition x" Age 1 0.01 0.01
Error 0. . 0.90
) . -
Section ~ ., 2. 14.97 19,20%*
Section x Age ' 2 0.23 0.29
Error C o ’60 ~ 0.78
Condition x Section s 2 39.05 53.85%%*
Condition x Section’x Age 2 2').2] 0.04
Error ‘7 60 0.73"
L
**% p < ,01 | Wa
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L N . . ‘ °
B S _ . Tsble F
_ . | - Source Table for Univariate Analysis of Varfance of
. ; \\ T ““ Elaborations in Initial Recali
SR ' %\ , ‘ "
& Li | R 0 : | Q
» Source df M5 ' _f_‘
“kg .Qetw;en : ' ' ;
Age , 1 0.81 2.25 )
> Eeror SR 0.36 ‘
: ‘ Within " <
Condition . 1 . 0.03 '0.14 |
" Condftfonx Age I 1 0.03 0.14
Error - 30 0.24
1 / ,
¥/ o o o
Section . ) \ 2 0.24 1.19
Section x Age ' 2 0.63 ! 3.17*
- értor ‘ N 60 0.20
( Condition x Section - 2 2.55— 9,504
| Condition x Section x Age 2 40.’28 . n1.05‘.‘,
»Error © 60 0.27 N
B | o p< .08 , ‘ .
** p <,01 \
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Appendix 10

Source Tables for Multivariate and Univariate Analyses

+ ‘ “ (‘
- of Variance for all Recall Responseés in Final Recall ‘
¢ -3
v t
s ‘\\ )
u !' ¢ *
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ﬁ , . Tabl; A

Summary Table of Multivariate Analysis of Variance of

s

All Recall Measures in Final Recall
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®
Source 'I'Sg WCP E_‘
- ' L Ratio
Age 26.93 4,67%%
Condition - . 23.61 4 ,09%*
Condition x Age 1.98 0.3
Section 122,73 8.50%*
\ 0.51 4.49%%
Section x Age - . 16.63 - 1.16
0.85 0.94
Condition x Section -~ 245.20 ’ 17.16%+%
0.20 13,68%%
Condition x Section x Age 2.28 ‘0.16
"~0.98 0.17
#% p < .01 )
)
2 )




Table B

Source Tabie for Univariate Analysis of Variance of

Verbatim Responses in Final Recall

B

&

Source df 1 F
Between )

Age 1 754,06 15.85%% ‘
Error ; 30 47.58 “
Within S ,,

Condition 1 164,10 14,82%%
Condition x Age 1 1.98 0.18
Error -30 11.07
Section : 2 44,09 5.06%*
Section x Age 2 4,70 0.54
Error 60 8.71

;
Condition x Section 2 130,05 16,65%*
Conéition X Section x Age 2 0.57 0.07 jV
Error 60 7.81

** p < 01

8}

<
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Source Table for Univariate Analysis of Variance of

Overgeneralizations in Final Recall

Tab\le c
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Source a us F
Between i
Age 1 }0.01 0.0l
Error . ' 30 1.89
w:\lt\hin‘
. Condition \ 1 5.33 . 3.20
J(;,c;ndition x Age 1 0.02 0.01 .
', Error .. 30 1,67
. Section .2 8.69 5.28%
Section x Age" 2 1.94 1.18
Error - 60 1.65 |
Condition x Section 2 7.38 '2.98
Uéon@ig:ion x Section x Age 2 \(.).69 0.28
Error 60 2,48

*p < .05
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Table D
" o
Sdurce Table for Univariate Analysis of Variance of

Pgseudodiscriminations in Final Recall

¥

Source - af MS F
Between
Age 1 0.01 0.01
Error . 30 0.21
Within
Condition . 1 0.52 2.03 ~
" Condition x Age 1 0.05 0.18
Error 30 0.26
&
Section : 2 0.08 0.41
Section x Age 2 0.50 2,61
“ Error ) 60  ° 0.19
Condition x Section . 2 - 0.06 0,42 .
“
Condition x Section x Mge 2 0.04 0.23

Error . 60 0.15
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Table E

N

Source Table for Univariate Analysis of Variance of

Inferences in Final Recall

Source | at ] 4
Between

Age 1 5.00 2,38
Frror 30 2.10

, Within .
Condition 1 0.5% 0.58
Condition x Age | 1 0.63 0.70
Error : 30 0.9’0
Section 2 10.17 9.05%%
Section'x Age ' 2 0.52 0.46
Error 60 1.12

T

Cond‘ition x Section 2 51.80 60,48%*%
Condition x Section x Age - 2 0.17 0.20
Error | 60 0.86

* p < .01




Table F

Source Table for Univariate Analysis of Variance of

Elaborations in Final Recall
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Source daf MS F
. Between /
Age 1 1.69 -5.40%
Error ' 30 0.31
Within
Condition 1 0.02 0.07
Condition x de . 1 0.19 0.65
Error 30 0.29
Section 2 0.52 2.20
Section x Age 2 0.03 0.12
Error 60 0.23
]
Condition x Section - 2 3.22 10,89%*
o Condition x Seetion x Age 2 0.07 0.25
Error ‘ . 60 0,30
& p< .05 '
** p-< ,01
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B

f
+
v
» ' ° .
N .
ap -
-
o .
N
.
v
‘ . . .
'
. N 4
¢
’ )
4 +
. a s B
\ , ’
/
.
. . '
f .
. , '
¢ - .
. I ¢
4 .
P
, . .
. N
' .
~
- . . ' “
. « '
)
-
. f .
(R LA f '
“ . : 4 '
. . [
. - . .
.
.

.,
B
i
v
i
'
3
’
+
3




\
‘ 137
. ,‘ 'J 4 3
e ‘ ) Table A
Summary Table of Multivariate Analysis of Variance
of all Repeat Recall Measures
4
Source . A T8q F
- . .
" Age R 29.28 14.15%%
&, Condition .12 - ‘ . 0.54 \
Condition x Age 7.10 i 3,43
*% p ¢ 01 ' .
* p< L05
’ ,/’?‘7 *\\
. / -
d ;
[ 4
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Source Table for Univariate Ana‘lystslgfa Variance of tle ‘

orget ﬁeﬁeat Recall Measure

s

«

Source . S a8 l MS F
~ Between '
Age “ - 1 1906.41 '29,08%*
Error ) " 30 78.85'
Within
Condition 1~ 0.0l 0.0l
Condition x Age 1 > 88.13 0.91
Error . 30 96.67
Ead r “ .
hn p < .01
- )' u
. b ‘ d )
»
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A .
¢ T L
] N
ret
St ‘ Table C

. . Source Table for Univariate Analysig of Variance of the
, ' . Recover Repeat Recall Measure
'Source Q df MS " F

. \

P4

Between

Age . . 1 50,06 0.63

. . o

Error 30 78,85
- Within

Condition v 1 45,23 1.12

Condition x Age 1 241,80 5.99%

Error .30 40.34

~
*p<¢.0s | IR
1 .
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