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THE ADAPTIVE AND STRATEGIC USE OFMEMORY BY
OLDER ADULTS: EVALUATIVE PROCESSING AND

VALUE‐DIRECTED REMEMBERING

Alan D. Castel

I. Overview

Why do we remember some events and not others, and how does this change

in old age? Although there are a variety of ways to address this question, the

present perspective emphasizes how value can have a profound eVect on how

we use our memory to remember certain information. The ability to select

and prioritize what information is important to remember, relative to

less salient or peripheral information, is an essential skill for the eYcient

use of memory. For example, university students seek to memorize informa-

tion they think is important for a later test, while grandparents may focus

on being able to remember information about children and grandchildren,

as well as important life events. In both cases, value is used to direct resources

toward information that is deemed to be important to remember. The role

that value plays in memory performance is critical to develop a comprehensive

understanding of how memory is used across the adult life span.

The present summary focuses on how older adults use evaluative proces-

sing (a critical process that will be defined and discussed throughout this

chapter) to guide encoding and retrieval operations, and how older adults

then use value to make decisions about what information is important

to remember. In light of the many memory impairments that typically

THE PSYCHOLOGY OF LEARNING Copyright 2007, Elsevier Inc.

AND MOTIVATION VOL. 48 225 All rights reserved.

DOI: 10.1016/S0079-7421(07)48006-9 0079-7421/07 $35.00



Comp. by: ssumitha Date:6/8/07 Time:13:03:47 Stage:1st Revises File Path://
spiina1001z/womat/production/PRODENV/0000000001/0000004915/
0000000016/0000602775.3D Proof by: QC by: ProjectAcronym:bs:PLM
Volume:48006

C
O
R
R
E
C
T
E
D
P
R
O
O
F

accompany aging, older adults can at times be strategic and adaptive, and the

evidence for this will be reviewed in terms of how value can guide remember-

ing. Based on this, a conceptual framework is outlined that illustrates how

value, goals and prior knowledge, and emotion can lead to qualitative

changes in how memory is used by older adults. These changes can lead to

memory impairments and errors, as well as the relatively eYcient strategic

use of memory in old age.

In most laboratory‐based memory experiments, participants study long lists

of words, word pairs, pictures, or other types of information, with each item or

event being equally important to remember for a latermemory test.However, it

is clear that whenwe encounter information in the natural environment, not all

items or types of information compete equally for attention and memory

resources. For example, when we encounter large amounts of information,

some units are typically more important than others (e.g., some parts of this

chapter aremore important to remember thanothers in order tounderstand the

main points). In order to develop a better understanding of how value influ-

encesmemoryperformance, it is critical to take a perspective that acknowledges

that memory eYciency is susceptible to the value that is placed on each item, a

point that is especially important for older adults. In some cases, older adults

may be highly skilled in terms of determining what information is important to

remember, relative to younger adults who might have diYculty diVerentiating
what is important to remember and what is of lesser value. Due to lifelong

experiencewithmemory operations, older adultsmay have expertise in terms of

being aware of the dynamic parameters and limitations of memory or, in

general, knowing that memory is a tool that needs to be carefully regulated

and monitored. Of course, the memory impairments and challenges that older

adults typically face may be directly related to this expertise, leading to the

engagement of adaptive prioritizing that allows for the focus on high value

information. It is this ability that is of particular interest in the present

summary.

II. A Selective Review of the Research on Memory and

Lifespan Development

A. LIFE SPAN THEORIES OF COGNITIVE AGING

Decades of research in cognitive aging has shown a systematic decline in

various forms of attention and memory performance, and that this can be

attributed to mechanisms that appear to be impaired as a result of healthy,

‘‘normal,’’ nonpathological aging (Balota, Dolan, & Duchek, 2000; Craik &

Salthouse, 2000; Zacks &Hasher, 2006). Although memory performance can

begin to decline as early as the age of 20 years, the most apparent changes are
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observed in later adulthood, typically around the age of 65 years (Park &

Schwarz, 2000; Park et al., 2002). Declines in episodic memory and other

types of memory that are thought to be resource‐demanding are most appar-

ent for adults older than 65 years, relative to forms of memory which can be

classified as semantic, implicit or procedural, and recognition (see Zacks &

Hasher, 2006, for a review). This has led to several prominent theories of

information processing and cognitive aging that focus on reductions in avail-

able processing and attentional resources (Craik&Byrd, 1982), general slowing

and reductions in speed of processing (Salthouse, 1996), reduced inhibitory

control in working memory (Hasher & Zacks, 1988), impairments in memory

for associative information (Naveh‐Benjamin, 2000), and the reliance on famil-

iarity due to deficient recollective processing (Jacoby & Hay, 1998; see also

Yonelinas, 2002). Although these theories have received much support, the

present chapter focusesmore on the qualitative changes that influence the use of

memory in old age. Specifically, this chapter outlines themanner inwhich value

can influence how older adults process information, and how value‐directed
remembering can lead to deficiencies and biases in memory, as well as adaptive

performance in terms of the use of memory in old age.

There are several prominent theoretical life span perspectives that are

germane to the present discussion of aging and the strategic use of memory.

The two most relevant life span perspectives regarding cognitive function in

the present context are the selection, optimization and compensation frame-

work (SOC; Baltes & Baltes, 1990; see also Riediger, Li, & Lindenberger,

2006, for the adaptive nature of SOC) and socioemotional selectivity theory

(SST; Carstensen, 1992; Carstensen, Isaacowitz, & Charles, 1999). Both of

these perspectives are related to the adaptive use of memory resources in old

age, resulting in some impairments but, more importantly, a shift in the goals

and motivation of older adults.

The conceptual framework of selection, optimization, and compensation

posits that successful aging is related to a focused and goal‐directed invest-

ment of limited resources into areas that yield optimal returns. Thus, older

adults can selectively choose certain options in order to maximize perfo-

rmance based on goals, compensating for impairments by optimizing perfor-

mance in specific goal‐related domains. This type of selectivity can be focused

on achieving certain goals or can also be ‘‘loss‐based’’ (Freund & Baltes,

2002), as older adults adjust their goals in response to feedback or losses in

order to eventually attain desired and realistic goals. In a similar vein,

Heckhausen (1999) and Heckhausen and Schulz (1995) suggest that indivi-

duals have to take on the regulation of aging‐related resource losses in order

to function eYciently, which can lead to an improvement in eYcient cogni-

tive function. Other compensation‐based arguments have been made in the

context of neural compensation for the under‐recruitment of brain areas
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needed for successful encoding and retrieval (Bäckman et al., 1999; Logan,

Sanders, Snyder, Morris, & Buckner, 2002; Park, 2002), suggesting that

perhaps older adults can engage in successful memory processing via the

recruitment of additional brain regions. Incorporating neural impairments

with behavioral changes is a critical issue, as is considering individual

diVerences in cognitive aging.

SST provides a motivational‐based explanation for why age diVerences are
observed in some situations, but not under other conditions, and it specifi-

cally addresses the apparent positivity of older adults’ reconstructions of past

events (Carstensen, 1992; Carstensen et al., 1999). SST suggests that when

time is perceived as limited—a perception strongly associated with old age—

more emotionally meaningful goals are likely to be pursued, relative to goals

that are aimed at gaining new information. For example, older adults are

more likely to remember advertisements that emphasize an emotional com-

ponent relative to knowledge‐related information (Fung & Carstensen,

2003). Thus, SST suggests that older adults have diVerent goals and values

(e.g., Blanchard‐Fields & Camp, 1990), such that older adults can regulate

emotions in complicated decision‐making situations (Blanchard‐Fields,
2007), and that this type of processing may be given priority by older adults.

In terms of relating life span development theory to experimental evidence,

a useful approach (although not typically incorporated in the area of cogni-

tive aging) has been outlined in Jenkins’s tetrahedral model of memory

experiments (Jenkins, 1979). This model also emphasizes the sensitivity of

memory to context, such that memory performance in a given situation is

determined by interactions between four categories of variables: participant

characteristics and goals, the cognitive strategy that is necessary for good

performance, the nature of the to‐be‐remembered materials, and the manner

in which one assesses performance. Extending Jenkins’s ideas to cognitive

aging and social cognition, Hess (2005) has suggested that aging is associated

with increasing selectivity regarding task engagement in light of perceived or

actual declines in cognitive functioning. In general, life span theories focus on

a shift in social‐cognitive goals from knowledge acquisition in young adult-

hood to a more emotional and knowledge dissemination focus in old age

(e.g., Labouvie‐Vief, 1990), and this perspective has implications for how to

interpret findings from a variety of memory studies.

Although life span theories typically focus on how older adults direct

resources in light of goals and declining cognitive function, younger adults

also face certain challenges. In particular, younger adults may have greater

access to cognitive resources but may not know how to direct those resources

to maximize performance. For example, one challenge students typically face

is selecting what information is important to remember for an upcoming

examination. Students often ask instructors, ‘‘do we need to know this for the
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test,’’ displaying the need to place value on information before committing it

to (or making the eVort to commit it to) memory (see also Benjamin, this

volume). Older adults are often faced with this challenge in a much diVerent
domain (outside the classroom, and a somewhat more limited perspective of

time, see Carstensen, 2006)—and success in terms of being selective at

encoding may be the critical process that leads to the eYcient use of memory

in old age. By determining what information is of high priority, and ignoring

peripheral information, one can limit the information that competes for

cognitive resources. This ability, a form of ‘‘cognitive control,’’ may be

compromised in old age. Such declines may manifest themselves in terms of

having diYculty inhibiting irrelevant information in working memory (e.g.,

Hasher & Zacks, 1988), as well as being slower and showing more interfer-

ence in attentional tasks, both at encoding and at the response level (Balota &

Faust, 2001; Castel, Balota, Hutchison, Logan, & Yap, 2007). However, at

more global levels of choosing how to allocate attention, older adults may be

able to exhibit control by strategically attending to high value information at

the expense of lower value information. This has been demonstrated to some

degree by Castel and colleagues (2002, 2007), who report that older adults

can selectively remember high value information at the expense of lower

value information.

B. MOTIVATED COGNITION AND GOALS OF OLDER ADULTS

Several studies have examined how motivated cognition and goal‐directed
memory influence memory performance in old age. Much of this work has

examined how emotional information is processed by younger and older

adults in the context of veridical and false memories, and the strategic and

adaptive use of memory in decision making. The general pattern of findings

has been consistent with a positivity eVect. Specifically, older adults are more

likely to remember positive emotional information relative to negative emo-

tional information, compared to younger adults (Mather & Carstensen,

2005). For example, Mather and Knight (2005) examined how older adults

use cognitive control to direct resources toward positive information

while studying and recalling pictures that varied in terms of their emotional

valence. Older adults typically recall more positive memories relative to

negative memories, and those older adults that scored highly on tests of

cognitive control were more likely to show this positivity bias, relative to

older adults that scored poorly on tests of cognitive control. For younger

adults, cognitive control was not related to the positivity eVect. This suggests
that older adults need to use cognitive resources to engage in the processes

that lead to the positivity eVect, implying the need to assign value to the

various types of emotional stimuli when prioritizing this information.

Value‐Directed Remembering and Aging 229
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Consistent with this finding, Fung and Carstensen (2003) found that older

adults tend to favor and remember advertisements that are consistent with

emotional goals, suggesting that emotional regulation can influence and

motivate older adults’ use of memory.

Since younger and older adults have diVerent goals and motivations

regarding memory (and emphasize diVerent forms of value when processing

information), this can also lead to certain biases and inaccuracies based on

these goals. In the context of decision making and remembering choice

features, Mather, Knight, and McCaVrey (2005) examined how analogous

or alignable features might be used and (falsely) remembered by younger and

older adults. For example, when making decisions about choosing an apart-

ment to rent, or about diVerent health plans, people are often given various

features to choose from. Mather et al. (2005) showed that older adults were

more susceptible to misremembering or falsely recalling information about

features that contrasted with previous options, suggesting that older adults

might organize information in a manner that supports accurate memory, but

can also lead to false memory. Furthermore, these memory errors were

related to performance on tasks that assessed strategic control and frontal

lobe function.

In the context of decision making, Wood, Busemeyer, Koling, Cox, and

Davis (2005) found that younger and older adults used diVerent strategies
when performing the Iowa Gambling Task, which involves the integration of

emotion (as assessed by wins and losses) and cognition (use of memory and

learning) in a risky‐choice decision task. Although younger and older adults

eventually reached similar levels of performance on this task, the two age

groups used very diVerent strategies that emphasized the strengths and biases

of the two groups. Specifically, older adults adaptively used memory for

recent emotional events, such as gains and losses (based on valence), resulting

in choices that maximized payoV, whereas the younger adults used more

specific memory and learning for many prior trials to maximize performance

on the task. This suggests that older adults can engage in adaptive decision

making in the sense that they will rely on their strengths and assign high value

to the emotional component of the task. In contrast, younger adults will

perform optimally by using a much diVerent strategy—again suggesting

that the two populations function diVerently with regard to how attention,

emotion, and memory are used in decision‐making situations.

It is likely that older adults perform better onmore naturalistic memory and

decision‐making tests because they involve more realistic reliance on memory

and reasoning (e.g., Rahhal, May, & Hasher, 2002; Rendell & Craik, 2002;

Tentori, Osherson, Hasher, & May, 2001). Thus, it may be possible to reduce

impairments in the ability to remember information by using materials that

lend themselves well to typical memory and decision‐making challenges that
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face both younger and older adults outside the laboratory. Such findings are

critical because they illustrate how younger and older adults behave diVerently
in situations in which tasks involve more integrated and naturalistic/logical

decision making in the context of using memory. The mystery still lies in how

these groups weight various components of a task, and the present chapter

seeks to emphasize the role of evaluative processing by older adults, leading to

adaptive and eYcient performance (cf. Schacter, 1999). The manner in which

value is subjectively and internally assigned to information, such as choice

features, positive and negative emotional valence, or components of a

decision‐making process, is a critical process. Older adults may in fact be

more aware of the need to use value to guide encoding and retrieval, relative

to younger adults, and it is this observation that might reinforce the need to

prioritize how informationwill be processed inorder to lead to eYcientmemory

performance.

III. Strategic Control and Value as Memory Modifiers for

Older Adults

A. VALUE AS A MEMORY MODIFIER FOR OLDER ADULTS

The debate regarding what makes people value certain things has been a

central issue in many disciplines, particularly in psychology and economics.

Adam Smith’s classic example of something with high value was water

(Smith, 1776/1994). As suggested by Smith, the practical theory of value

(also known as the intrinsic theory of value) stated that an object’s value

was rooted in how useful it is to the individual. Although this concept of

value seems straightforward, one perplexing question which has been asked

is that if indeed this theory were true, why do diamonds (which had, at the

time, little practical use) command a much higher price than water (which is

utterly crucial to existence and survival)? This problem was known as ‘‘the

diamond–water paradox,’’ as it seemed to make very little sense in most

contexts—and in the case of memory, a similar dilemmamight exist. Remem-

bering essential and functional information may be placed at a premium,

possibly at the expense of other important and valuable information, and

being able to make this distinction (i.e., selection and focusing) is critical for

the eYcient use of memory. In the context of what information is of high

value when encoding new information and remembering past events, this

depends on the point of view of the rememberer and the functional signifi-

cance of the information (e.g., Nairne, 2005), with diVerences likely to be

evident between younger and older adults.

In a similar view, both Hess (2005) and Jenkins (1979) emphasize that

memory research needs to take into account the goals of the rememberer and

Value‐Directed Remembering and Aging 231
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context in which information is studied in order to provide a clear account of

how people attempt to remember information. Thus, value or relevance to the

individual is a perspective that should be considered in light of how memory is

used in old age. This perspective has also been taken in decision making and in

the context of behavioral economics. The behavioral economics behind focus-

ing on high value information is a concept that is critical to the arguments

made here regarding memory and aging and is thought to be governed by

strategic evaluative processing at encoding. In general, economists use the term

‘‘strategic’’ such that something will yield high returns from limited resources;

it may be that older adults also function this way when it comes to memory.

Thus, examining memory and aging in context requires knowing how value,

and the assignment of value (via evaluative processing), place a premium on

the goals and motivation of the rememberer (e.g., Hess, Rosenberg, &Waters,

2001), possibly leading to eYcient memory use in old age.

Since the concept of value has been studied in a variety of contexts (e.g.,

economics, bioethics, and psychology), before expanding on the role of value

in memory, it is important to provide a clear and functional description of

the terms used in the present argument. Specifically, this chapter uses some

critical but common terminology that requires some careful description given

that these terms are often used in a variety of contexts. These terms include

strategic control, value, evaluative processing, selectivity, and grain size. In the

present context and arguments, strategic control refers to the ability to focus

and direct resources on high value information, giving high priority to

information that is deemed to be important, in either a subjective or an

objective sense. It is strategic in the sense that ideally this allows for selective

optimization (somewhat similar to SOC), much like an investor might allo-

cate funds strategically in order to maximize returns without taking costly

risks. Strategic control can also (ideally) be adaptive, such that strategic

allocation of resources can be altered, adjusted or biased based on upcoming

or anticipated goals and in light of current capabilities. Although this can be

partially related to and mediated by a more general construct of ‘‘cognitive

control,’’ it is diVerent than how the term ‘‘strategy’’ has often been used to

describe specific encoding strategies such as imagery, peg‐word systems,

elaborative processing, and other self‐initiated strategies that appear to be

reduced or impaired in old age (cf., Hertzog & Dunlosky, 2005). Value in this

context does not refer to ethical or moral value, but rather the importance or

weight that is assigned to information, such as in economics in which value is

often determined by availability and demand of a commodity in relation to

its price per unit. Value can be both objectively and subjectively defined, and

can depend on the situation (the need to remember certain high value

information) and experience (prior knowledge and expertise can dictate

what is high value) of the individual.
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Assigning value or utility to characteristics or options in the context of

decision making has been a central component to theories regarding choice

behavior (Tversky, 1969, 1972), but in the context of memory research very

little emphasis has been placed on value of the to‐be‐remembered item, and

how older adults might use value to guide encoding and retrieval operations.

Evaluative processing is the mechanism in which value is assigned to infor-

mation by the rememberer, and this can be influenced by a variety of factors.

Most typically it is based on how important the information is for the current

goal of the individual, whether this information is consistent or inconsistent

with prior knowledge, as well as motivation and anticipated future use of this

information (e.g., Hess et al., 2001). The term selectivity refers to focusing on

certain items or events that are perceived to be of high value, possibly at the

expense of lower value information. As suggested by Riediger and Freund

(2006), a more general form of ‘‘motivational’’ selectivity may involve two

forms: (1) Focusing on high value/important information, while also

(2) restricting the access of lower value or more peripheral information.

Although the present chapter centers on the ‘‘focusing’’ mechanism involved

in selectivity, older adults may have greater diYculty with the restricting

component (as suggested by Hasher & Zacks, 1988, in terms of working

memory), leading to the encoding (but not necessarily the later use) of

peripheral perceptual information (e.g., Koutstaal, 2003). Finally, older

adults may be able to maximize memory performance using appropriate

‘‘grain size’’ at encoding and retrieval (Goldsmith & Koriat, this volume;

Goldsmith, Koriat, & Weinberg‐Eliezer, 2002; Koriat & Goldsmith, 1996).

Grain size is defined as the level of detail (‘‘precision’’) or generality

(‘‘coarseness’’) at which to encode and later report remembered informa-

tion (Goldsmith et al., 2002), and older adults might more often rely on

more general/coarse, gist‐based retrieval in a variety of settings.

Older adults clearly have diVerent goals relative to college students, in terms

of memory performance in the context of life span development, and possibly

also on laboratory‐based memory tests, so it seems somewhat problematic to

compare older adults to younger adults in these types of situations.Older adults

have not typically been accustomed to memorizing large amounts of informa-

tion, using esoteric methods to commit arbitrary information to memory, and

the constant tests that college students typically encounter.Younger adultswho

are college students could in fact be classified as ‘‘expert memorizers,’’ in a

much diVerent sense than older adults are experts in certain domains, given the

emphasis that is often placed on memorizing information and terminology

when studying for examinations, perhaps at the cost of being selective. Older

adults use evaluative processing to selectively remember only certain types of

information, often at the cost of being able to remember large amounts of

information, or specific arbitrary details.
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Given the somewhat diVerent abilities and perspectives on the use of

memory by younger and older adults, it does not seem surprising that age

diVerences exist in a variety of laboratory‐based memory tests. The real

surprise comes from situations in which older adults’ memory performance

is similar to younger adults, given their somewhat diVerent approach to

memory tasks. Thus, it seems that older adults who participate in memory

experiments diVer in both a quantitative sense (less capacity to remember

long lists of items) and qualitative sense (diVerent approach regarding what

information is important to remember), and both of these factors lead to

diVerences relative to younger adults. For this reason, it seems necessary

to take caution when comparing younger and older adults on tests of memo-

ry, given that diVerences in performance could potentially result from quali-

tative and/or quantitative reasons—a point that plagues any type of cross‐
sectional design in cognitive aging research that directly compares younger

college students to older adults. Although there is no immediate solution to

this issue, by experimentally manipulating the value of to‐be‐remembered

information, or considering how diVerent age groups use evaluative proces-
sing in this context, cognitive aging research can assess important diVerences
and similarities in how younger and older adults can eYciently use memory.

B. SELECTIVITY, VALUE, AND THE USE OFMEMORY BY OLDER ADULTS

One useful way to examine the impact of value on memory performance in an

experimental setting is to have to‐be‐remembered items in a list assigned a

range of diVerent values. This is in contrast with most of the typical memory

experiments in which each item, picture, or word pair is of equal importance

to remember for a later memory test. By assigning diVerent values to to‐be‐
remembered items, one can determine how participants use value to guide

encoding and retrieval processes. Furthermore, as participants become more

aware of how easy or diYcult it is to remember information, one can observe

how strategic control is exerted such that participants begin to focus on high

value information. In the ‘‘selectivity’’ paradigm (Castel, Benjamin, Craik, &

Watkins, 2002; Castel, Farb, & Craik, 2007; Watkins & Bloom, 1999),

participants are presented with a list of 12 words, and each word is paired

with a diVerent numeric value ranging from 1 to 12 (e.g., table 5, uncle 9,

apple 2, pilot 6. . ., see left panel in Fig. 1). In some variants of this procedure,

the value is presented immediately after the word to ensure that participants

do not simply ignore low value words. Participants are told that they should

try to remember as many words as they can for a later recall test, such that

they maximize their score. The score is the sum of the value of the recalled

words, and the experimenter informs participants about their score once they

have recalled the words. Based on this feedback, participants are encouraged
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to remember the high value words in order to maximize their performance,

though recalling any word will lead to a higher score.

The results from selectivity experiment are displayed in the right panel of

Fig. 1 in which the probability of recall is plotted as a function of point value.

Younger adults perform quite well and on average recall more words than

older adults, but in some instances do not appear as selective, as they recall

both high and low value words (Castel, Benjamin et al., 2002). What is

interesting about this is that after some experience with the task (participants

are given numerous unique lists, one after another), participants become

aware that they cannot remember all of the words (as the words are presented

fairly rapidly at encoding). Thus, some participants begin to focus or select

the highest value words to remember in order to eYciently boost their score.

Older adults were in fact quite eYcient in terms of selectively remembering the

high value words (i.e., the 12‐, 11‐, and 10‐point value words), in light of

knowing that they will likely only be able to remember three or four words.

Although a general impairment in memory in old age would predict that

younger adults would recall more information at each point value, and an
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Fig. 1. The procedure (A) and results (B) from the selectivity paradigm, which allows for an

examination of how participants use value to guide encoding and retrieval processes. (A) The

participants are presented with a list of 12 words (one at a time), of which each word having a

unique value ranging from 1 to 12, and the values are randomized across the serial positions.

Participants recall the words with the goal to maximize their score. Participants then repeat this

with a new list, are given feedback about their score, and are given many successive trials with

new lists and feedback about their score. (B) The results in terms of the probability of recall for

younger and older adults as a function of point value (adapted from Castel et al., 2002; Castel,

Farb et al., 2007). There are no age diVerences for high value information (12‐, 11‐, and 10‐point
words), whereas age diVerences exist in memory performance for other lower values.
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inhibitory impairment would predict that older adults would recall more low

value words, the results suggest that older adults can direct attentional

resources to high value information. Thus, for the high value information

(12‐, 11‐, and 10‐point words), there are no age diVerences in memory

performance, while age diVerences do exist for lower value information.

It is important to note that participantswere told their score after the recall of

each list (and were then given another new list—in some cases doing this up to

48 times!), so it is likely that after the first few lists participants began to bemore

selective in order to maximize their score. An eYciency index was also calculat-

ed, which compared the participant’s score relative to an ideal score based on

the number of words recalled. For example, if you recalled three words (the 8‐,
10‐, and 12‐point words), an ideal score would be 10 þ 11 þ 12 ¼ 33 (i.e.,

recalling the top three words), and if your actual score was 8 þ 10 þ 12 ¼ 30,

then your eYciency indexwould be your actual score divided by the ideal score,

actual/ideal ¼ 30/33 ¼ 0.91 (see Castel, Benjamin et al., 2002, for more details

about the selectivity index). When the selectivity index was calculated for both

younger and older adults, under certain conditions (such as immediate free

recall), older adults displayed a higher selectivity index as they would consis-

tently just recall the top three or four words, whereas younger adults would

recall high and some additional low value words. Although this index may be

somewhat biased, given that younger adults recall more words in general of

varying value, it does provide a useful measure in which older adults displayed

greater eYciency in terms of selectivity.

To illustrate how older adults learned to become more eYcient in the

selectivity task, performance (in terms of the selectivity index and proportion

of words recalled) was plotted as a function of list, and displayed in Fig. 2.

Recall performance improved slightly after the first few lists and then

remained stable. Although older adults did not display high selectivity for

the first few lists, after several lists older adults became more selective in

terms of focusing on encoding higher value items, leading to higher eYciency

scores as reflected by the selectivity index. Although not shown in the figure,

younger adults showed a similar trend with higher overall recall. Thus, it may

be necessary for older adults to learn about how to be eYcient, and this

requires some experience with the task (and may be related to other changes

in strategy and control by older adults, e.g., Spieler, Mayr, & LaGrone, 2006;

Touron, 2006). It may be that older adults might engage in an eYcient form

of event‐based prospective memory with practice (e.g., McDaniel, Einstein,

Stout, & Morgan, 2003), in terms of remembering to remember higher value

information, as this is reinforced with many trials and feedback about score

in the selectivity paradigm.

The findings from the selectivity paradigm suggest that older adults can

direct attention to high value information. However, it was not clear how
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value was represented in memory by older adults. In order to examine how

older adults represent value that then leads to selectively guiding encoding

and retrieval processes based on value, Castel, Farb et al. (2007) specifically

tested how older adults recalled the value of the presented item. It may be the

case that older adults simply determine which words are of high value (but do

not remember the precise value), and this heuristic then guides encoding of

high value information. Older adults might quickly encode a high value word

(e.g., cheek 12) as important, and not remember the precise value after

encoding, but rather the general level of importance (i.e., a coarse grain

size). Thus, Castel et al. tested how well younger and older adults could

recall specific value information, to see if younger adults could remember

more specific value information, while older adults focus on remembering

range information regarding value, given comparable abilities to remember

high value words. The results were that both age groups were equally good at

recalling point values when recalling the range of high value words, but

younger adults outperformed older adults when recalling specific values.

These findings suggest that although both groups retain value information,

older adults rely more on gist‐based encoding and retrieval operations with

regard to high value, while younger adults are able to remember specific
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Fig. 2. The selectivity index (derived from participants’ score relative to an ideal score) and

proportion of words recalled as a function of list order for older adults (adapted from data in

Castel et al., 2002; Castel, Farb et al., 2007).
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value information. This may represent a heuristic at encoding, such that

older adults convert information from precise numerical information to a

more general value level that is then bound to the item, and this facilitates

memory for high value information.

In order to examine the degree of control that younger and older adults

can use when value guides remembering, Castel, Farb et al. (2007) employed

a selectivity procedure in which words were paired with either negative or

positive point values. Thus, participants should focus on high value positive

information, but restrict encoding and retrieval of lower value information,

and especially information of negative value. The incentive to focus on

positive value in this case was reinforced, as participants were instructed

that recall of negative value information would actually lead to a reduction

in their score. Results showed that both younger and older adults recalled

only the positive value information, again with no age diVerences for the

highest value information. Interestingly, much like younger adults, older

adults did not recall any of the negative value information. However, on a

later surprise recognition test for all items, older adults were in fact more

likely to recognize the negative value words. These data suggest that older

adults did, in fact, process these words perhaps due to poorer inhibitory

control, and likely took longer to code them as negative value information

(perhaps due to slowing; Salthouse, 1996).

The observation that older adults do in fact encode negative, low value or

irrelevant information is consistent with impairments in inhibitory control in

the directed forgetting paradigm. In this task, participants are given instruc-

tions to remember or forget certain items after initial encoding, with older

adults recalling more of the ‘‘forget’’ items under certain conditions, suggest-

ing that older adults cannot inhibit the encoding and later recall of these items

(e.g., Zacks, Radvansky, & Hasher, 1996). However, the directed forgetting

paradigm does not allow for the examination of how value can influence

control over encoding—a critical issue in the present context, given that

older adults often rely on value to guide encoding operations. Thus, the idea

that older adults can prioritize what information to commit to memory may

have important implications for training eYcient use of memory. Rather than

focusing on encouraging older adults to use techniques that typically help

younger adults, such as improving recollection or enhancing the capacity of

working memory, it may be helpful to enhance and emphasize the various

mechanisms associated with selectivity, such as focusing on high value infor-

mation, and restricting the access of lower value information—especially in

situations in which both types of information compete for attention.

The notion that value can influence memory performance has also been

examined in applied areas of psychology, such as eyewitness identification.

In a study by Leippe, Wells, and Ostrom (1978), students witnessed a staged
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theft in which a purse that contained either an expensive object (i.e., high value,

such as a diamond ring) or an inexpensive object (i.e., low value, such as a pair

of gloves) was stolen, and subjects were either told of the value before or after

the theft. When witnesses had prior knowledge of the object’s value, accurate

identification of the thief was more likely when the theft involved a high value

item, relative to the low value item. However, when knowledge of the crime’s

seriousness was gained after the theft, then knowledge of the value of the item

had little eVect on the ability to later identify the thief. Thus, the perceived

seriousness of a crime or knowledge of the value of the stolen item can influence

encoding operations, possibly via the recruitment of attentional resources in

relation to the degree of value of the items or seriousness of the crime.

This approach of ‘‘value‐directed remembering’’ by both younger and

older adults, as shown in the selectivity paradigm and other instances, can

thus serve several purposes in terms of the theoretical and applied aspects of

strategic control of memory in old age. First, following the work of others

(e.g., Hess, 2005; Mather & Carstensen, 2005; Baltes’s SOC theory; Zacks &

Hasher, 2006), it informs clinicians and researchers regarding situations in

which memory performance can be optimized for certain materials and

certain contexts. Second, it outlines how future research can determine

boundary conditions in which value influences memory performance in

older adults. Finally, and perhaps most importantly for memory improve-

ment in old age, it suggests ways in which older adults can become (or already

are) expert users or students of their ownmemory in order to be most eYcient

when using memory. This can be accomplished by knowing the limitations of

memory, and selectively allocating resources to important information.

C. EVALUATIVE PROCESSING AS SKILLED COGNITION IN OLD AGE?

Evaluative processing can have benefits, but inmany laboratory‐basedmemory

tasks it can lead to negative consequences (see Hess, 2005, p. 389). Namely,

older adults will often report more thoughts or feelings about to‐be‐remem-

bered items which can then lead to poor source memory. For example, when

encoding and processing unrelated word pairs for a later memory test, older

adults often note (aloud) how the words are unrelated and ‘‘don’t go together,’’

whereas younger adults engage in elaborative processing to link the unrelated

words, such as creating a far‐fetched story or using elaborate forms of imagery.

Thus, older adults have diYculty remembering these associations because at

encoding they fail to make a link between the two words (see Naveh‐Benjamin,

2000). If anything, older adults often report that the words are unrelated, and

then appear to cease processing the pairs as this incongruent relationship

between the arbitrary words is of low value to them to later remember (despite

the instructions of the experimenter to remember all of theword pairs for a later
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test). Although other work attempts to measure the elaborative processing, or

tries to equate elaborative processing for younger and older adults (seeHertzog

& Dunlosky, 2003; Naveh‐Benjamin, Keshet, & Levi, in press), it seems that

there is a qualitative diVerence in the approach that is used by younger and

older adults that is not captured via these measures.

In a similar vein, when information is related to, or somewhat inconsistent

with, older adults’ prior knowledge, evaluative processing can be especially

helpful. Castel (2005) examined how younger and older adults can link

grocery price information with grocery items, with the grocery prices either

reflecting market value (e.g., milk $3.79), or unrealistically high or low prices

(e.g., butter, $17.89). Participants studied various item‐price pairs, and were

later presented with the grocery items and had to recall the prices paired with

each item. Younger adults were much better than older adults at recalling the

unrealistic prices, but there was no age diVerence for the realistic prices (see
Fig. 3). While studying items, older adults would verbally report that the

over‐ and underpriced items were unrealistic. For the market‐value items,

older adults engaged in more specific evaluative processing, likely supple-

mented by prior knowledge at encoding in which they compared prices with

what they usually paid for these items. In fact, older adults would often
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Fig. 3. The number of correctly recalled (exact) prices by younger and older adults for

market‐value‐priced and overpriced grocery items (from Castel, 2005).
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report that market‐value prices were either slightly more or less than what

they might pay, whereas younger adults were good at simply memorizing the

prices for all of the items. Again, this suggests a qualitative diVerence in the

approach that was used by the two groups, with older adults using evaluative

processing and reliance on prior knowledge to encode information in order

to supplement memory performance.

D. VALUE, MOTIVATION, AND EMOTIONAL PRIORITY

FOR OLDER ADULTS

Although older adults are often motivated in terms of trying to remember

various types of information, it is important to describe the boundary con-

ditions regarding what/how motivational factors can influence memory per-

formance in old age. Often older adults who participate in memory

experiments are analytical of the materials that they need to remember

(e.g., unrelated word pairs), and state this at some point during the experi-

ment, possibly reflecting the diYculty that they have encoding and retrieving

the information. However, this might represent an important diVerence
between younger and older adults; whereas younger participants simply

memorize the information in question, older adults will be critical of why

they need to remember somewhat arbitrary information—perhaps reflecting

the use of selectivity. Just as in the infant and child development research that

employs materials and stimuli that the participants find of value and can

commit to memory, it is critical that the materials that are used to test older

adults’ memory also share these essential features. Although memory re-

search in general has been criticized for lack of naturalistic materials or

generalizability to the real world (Neisser, 1982), it is not simply enough to

use materials that older adults have experience with—value needs to be

incorporated into tasks, either in terms of the subjective or objective measure

of how value influence how older adults use their memory.

One example of howmotivationmight contribute tomemory performance is

in terms of the emotional context in which information is encoded. Although

there is some debate as to how emotion enhances binding that occurs in

working memory (Mikels, Larkin, Reuter‐Lorenz, & Carstensen, 2005), and

whether emotion helps or hurts memory for central and peripheral information

for older adults (Kensinger, Piguet, Krendl, & Corkin, 2005; seeMather, 2007,

for a review), the emotional context of incoming information plays a critical

role in how older adults process and prioritize this information. In general,

compared to younger adults, older adults report beingmore eYcient at regulat-

ing their emotions and focus more on emotion regulation (Diehl, Coyle, &

Labouvie‐Vief, 1996). This increased focus on regulating emotions seems to

influence their everyday information processing, as they show a positivity bias
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in their attention toward information, favoring positive over negative informa-

tion (e.g., Mather & Carstensen, 2003; Mather & Knight, 2005; Mather et al.,

2005; for a review seeMather&Carstensen, 2005).Older adults also exhibit this

bias for emotional items in working memory (Mikels et al., 2005). These age‐
related attentional biasesmay amplify the eVects of arousal onmemory binding

for certain positive stimuli and diminish them for negative stimuli (e.g.,Mather,

2006). However, another way to interpret this bias is that positive information

is assigned higher value in old age, leading to older adults focusing and

prioritizing based on this assigned value. The assessment of what receives

high value can diVer as a function of the person’s experience and expertise

(are older adults in fact experts in terms of emotional regulation?) as well as

during certain situations inwhich specific types of information are important or

salient.

IV. Model, Review and New View of Value, Memory, and Aging

A. A MODEL OF EVALUATIVE PROCESSING AND

VALUE‐DIRECTED REMEMBERING

Given the need to understand how value can influence memory performance

in old age, a conceptual framework (which is illustrated in terms of a model

of information flow from encoding to retrieval) is presented in Fig. 4. This

framework is intended to model the influence of value‐directed remembering

across the life span (i.e., for both younger and older adults), and highlights
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Fig. 4. A conceptual framework that models the flow of information in memory based on

value‐directed remembering, with an emphasis on evaluative processing at encoding, and diVer-

ent levels of grain size at retrieval.
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and summarizes the arguments made in this chapter. This framework empha-

sizes the role of evaluative processing at encoding, leading to selectivity as a

filter once value has been assigned to new information. The utility of this

framework is that it seeks to account for why in old age value‐directed
remembering becomes increasingly important and attempts to explain how

value‐directed remembering can account for some of the important findings

in the domain of memory and aging. This model incorporates processes

involved with value assessment relative to goals and prior knowledge at

encoding, with attentional control needed to then bind this information

(content plus its assigned value) for later processing. Thus, the theory that

governs value‐directed remembering can be described as ‘‘strategic and selec-

tive control theory,’’ in that older adults can compensate for memory impair-

ments by being strategic in what they choose or select as information to

remember, which varies based on the ability to control or direct attention

to important information.

The role of value assignment is a critical and under‐defined process that

occurs at encoding, and is thought to involve both objective and subjective

factors, depending on the situation (the need to remember certain high value

information) and experience (prior knowledge and expertise can dictate what

is high value). Value is assigned via evaluative processing of the incoming

information, and value can be represented in various forms. Evaluative

processing relies on both attentional and emotional control, leading to the

assignment of value based on a number of factors that are specific to

the individual and context (e.g., Hess, 2005; Jenkins, 1979). It should be

noted that value‐directed remembering can be governed by both objective

value (e.g., high value words in the selectivity paradigm, as dictated by the

experimenter), and subjective value (e.g., the rememberer assigns a value that

can diVer based on the individual and context, such as grocery prices or

emotional words). Further research is required to examine how these two

forms of value can direct memory and be modified to maximize memory

performance, and how memory training for older adults can focus on

objective value in order to enhance memory for detailed information.

Depending on the value assigned to incoming information, the informa-

tion is then represented in either a specific verbatim form, or in most cases a

more general but semantically rich gist form. Information that is represented

in a specific form can then support recollection at retrieval, resulting in a

more precise grain size and highly accurate remembering. However, older

adults typically draw on information from gist‐based representations, which

can be then supplemented with prior knowledge and inferences (see Reder,

Wible, & Martin, 1986)—sometimes leading to specific and predictable

memory errors that are consistent with prior knowledge. Gist‐based proces-

sing typically leads to familiarity at retrieval, translating to somewhat less
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precise but still useful retrieval of information. The degree or precision or

grain size of retrieved information is then illustrated in terms of how accurate

one can be when recalling details (e.g., remembering there were 43,567 steps

on a hike to Machu Picchu, vs. recalling it was about 40,000 steps; or that

your flight leaves at 12:06 PM, or just around noon), but can also lead to

certain types of memory errors.

The model and theory of strategic and selective control of value that guides

this explanation of value‐directed remembering centers on how older adults

can use evaluative processing to direct memory resources toward important

information. According to this theory, impairments in a variety of tasks and

situations may be ameliorated if older adults can strategically adapt to

encoding large amounts of information by judging how important the infor-

mation is for future use. Older adults can thus compensate for impairments

in capacity by limiting the amount of information that one attempts to

remember (see Benjamin, this volume, for the use of electronic alternatives

for storing and access information). This also suggests that older adults

might use (or need to use) broader grain size or familiarity as an adaptive

form of retrieval in light of impairments, but also the judicious use of value in

terms of deciding what information requires precise encoding and

recollective processing at retrieval.

The processing of emotional information has also been highlighted in the

model and is based on the notion that evaluative processing of emotional

information leads to an assignment of high value, or priority binding (e.g.,

MacKay, Hadley, & Schwartz, 2005), for this type of salient information. SST

suggests that the processing of emotional material is often consistent with

older adults’ goals, and for this reason it is assigned high value in the model

(see also Mikels et al., for a similar account that involves working memory

resources). As stated by Mather and Carstensen (2005), attentional control

can lead to biases in the way negative and positive emotional material is

processed, with positive emotional material being better remembered by

older adults. In the model, positive information is bound to a high value

variable as a result of attentional control, or in other cases high value assess-

ment, leading to direct access of this information via recollection. Negative

emotional material, although still assigned a high value during evaluative

processing, is then diVerentiated from positive emotional information and

stored in a specific manner, but not given the same priority and recollective

nature as positive emotional information (and in some cases negative infor-

mation could be ignored if it is of suYciently low value). This is especially the

case when both negative and positive emotional information are encountered

at a similar time, leading to relative comparisons and a highly observable

positivity eVect at retrieval, based on recollection. This then explains the
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finding of a greater bias or positivity eVect for mixed lists relative to lists that

contain only positive or negative information (e.g., Grühn, Smith, & Baltes,

2005). However, although emotional materials lend themselves well to the

model in terms of evaluative processing and priority, in the following section

other domains of impaired memory performance will be covered, in order to

illustrate how the evaluative processing (as described in the model) can

account for some important findings in the literature, especially in terms of

the strategic control that is used by older adults.

B. GENERAL SLOWING, METACOGNITION,

AND EVALUATIVE PROCESSING

One dominant explanation of cognitive aging suggests that older adults experi-

ence a general slowing of cognitive processes (Salthouse, 1996), and can be

applied to changes in neuronal function aswell as slower reaction time for older

adults. Such slowing can explain a number of the impairments observed in

working memory function, leading to deficits in long‐term episodic memory.

Typically, age diVerences in memory tasks are most pronounced when tasks

require speeded response (e.g., Stine, Wingfield, & Poon, 1986). However, in

many situations older adults can compensate for slowing by taking longer to

encode and retrieve information. Thus, some strategic control over retrieval

processing might contribute to older adults taking more time at retrieval

(although often studies attempt to account for this by giving older adults

more time than younger adults). It may even be the case that older adults

should be encouraged to take more time in order to engage eYcient encoding

and retrieval operations, as opposed to simply relying on familiarity and gist—

and perhaps value can dictate how older adults should allocate study time and

resources.

Strategic and selective control theory would posit that older adults can

maximize memory performance in situations in which they are free to use

controlled processing, and slower and self‐initiated engagement of memory.

For example, Benjamin and Craik (2001) found that younger adults’ source

memory under speeded response conditions resembled that of older adults.

Jacoby (1999) has found that repetition at encoding can lead to greater use of

familiarity by older adults in the process dissociation procedure. Together,

these studies suggest that speeded conditions and repeated presentations can

lead to the unopposed use of familiarity. When value is assigned or attached

to items, it may be that older adults can thus compensate and benefit from

studying fewer items but remember these items well, and can self‐select how
to allocate study time to high value information. Along these lines, Dunlosky

and Connor (1997) found that both younger and older adults allocated extra
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study time to items that they judged as diYcult to remember. In addition,

judgments on one trial and study times on the next trial were negatively

correlated, suggesting that both younger and older adults utilized monitoring

to eYciently allocate study time to material that required extra time (although

the magnitude of these correlations was less for older than for younger adults).

The global use of metacognitive skills are crucial for older adults, and in

some cases aging does not impair the monitoring of encoding, even though

aging adversely aVects associative learning (Hertzog, Kidder, Powell‐Moman,

& Dunlosky, 2002). Importantly, older adults can learn to eVectively monitor

associative learning via training with retrieval and self‐testing (Dunlosky,

Kubat‐Silman, & Hertzog, 2003), as also shown in the selectivity paradigm

(Figs. 1 and 2). What is of interest is to extend this metacognitive work with

items of diVerent values to determine whether older adults can suYciently

allocate study time to high value information and spend minimal time encod-

ing low value information. Thus, in light of slowing and reduced capacity,

older adults’ memory performance may be made more eYcient with a shift in

self‐paced study time from low to high value information (and encode this

information with greater confidence and accuracy), while younger adults may

not (need to) be as selective under these circumstances.

C. ASSOCIATIVE MEMORY IMPAIRMENTS AND VALUE

The ability to link units of information to form more complex representations

of the past is a critical function of memory. One explanation for older adults’

poorer episodic memory performance is based on impaired binding (Chalfonte

& Johnson, 1996), leading to an associative deficit (Naveh‐Benjamin, 2000).

This is supported bymany observations that older adults have greater diYculty

remembering source information (Johnson, Hashtroudi, & Lindsay, 1993), the

context in which information was previously presented (Spencer & Raz, 1995),

the link between two units of information, such as names and faces (Naveh‐
Benjamin, Guez, Kilb, &Reedy, 2004), and, in the laboratory, unrelated words

pairs (Castel & Craik, 2003; Naveh‐Benjamin, 2000). However, age diVerences
are negligible in terms of memory for related word pairs. Thus, an associative

deficit hypothesis (Naveh‐Benjamin, 2000) can partially explain many of the

memory errors that older adults experience when trying to remember

arbitrarily related associative information.

However, this associative impairment does not fully explain findings in

which older adults can in fact use and remember source information in

certain circumstances. Typically, older adults display impairments in remem-

bering source information (Schacter, Kaszniak, Kihlstrom, & Valdiserri,

1991). However, in a source memory experiment by Rahhal et al. (2002) it
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was shown that although older adults had diYculty remembering the voice

(male or female) in which a statement was heard, when older adults were told

prior to study that the speaker’s voice indicated whether the statement was

true or false they displayed good memory for the ‘‘truthfulness’’ of these

statements. Thus, it may be that when an associative memory task involves

binding arbitrary bits or units of information (e.g., a voice with a statement,

unrelated word pairs, or numbers with words), older adults display associa-

tive memory impairments (e.g., Castel, 2007). However, when the memory

task involves more meaningful and naturalistic associative information, which

involves older adults placing a greater value on the source of information, age

diVerences are reduced or eliminated.

Naturalistic and emotional content can also influence how source memory

information is processed and retained by younger and older adults.

May, Rahhal, Berry, and Leighton (2005) showed that when emotional

information was conveyed by the source, older adults could remember

source information about where food was located (left or right side of a

room), if this information was coupled with high value meaning (food of the

left was poisonous while food on the right was fresh). Although May et al.

interpreted this in terms of emotional content, value plays a critical role in

how older adults process source information, and when source information

conveys critical information, older adults seem able to remember this form of

source. Finally, value formation can also be dictated by experience, particu-

larly when older adults engage in evaluative processing, such as when remem-

bering the prices of grocery items. As stated previously, Castel (2005) has

shown that older adults can remember price information (an item and its

exact price) only when the price reflects market value, but not when the prices

are greatly exaggerated, suggesting that older adults require and benefit

‘‘schematic support’’ when encoding new associations (see Craik & Bosman,

1992). This may similar to older adults being better at remembering related

words pairs, but in the context of more naturalistic materials. However, it is

evident that value can influence the ability to remember associations, and

older adults might focus on associative information only when this conveys

critical information that is consistent with goals.

D. RECOLLECTION, FAMILIARITY, AND VALUE

One reason for older adults’ associative memory impairments may be the

failure to utilize more detailed recollective processing at retrieval, and instead

rely on familiarity, which can lead to false memory errors (Jacoby & Rhodes,

2006). Jacoby and colleagues have used the process dissociation procedure to

investigate the contributions of recollection and familiarity, and consistently
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find that older adults rely more on familiarity, presumably due to deficits in

recollection (see Yonelinas, 2002, for a review), although this is amenable to

training in some circumstances (Jennings & Jacoby, 2003). The proposed

model and strategic and selective control theory also illustrates situations in

which older adults use familiarity at retrieval. However, as is often the case

for older adults, unopposed reliance on familiarity can lead to a variety of

errors and biases on memory tests, and the model suggests this is related to

coarse grain size of information specificity at retrieval.

Although recollection is thought to be a slower, more controlled

and detailed retrieval process, and impaired in old age (Light, Prull, La

Voie, & Healy, 2000; Yonelinas, 2002), there are situations in which older

and younger adults exhibit a similar reliance on familiarity (e.g.,

Benjamin & Craik, 2001). For older adults, a reliance on familiarity

may be a necessary and adaptive shift based on an awareness of deficits

in recollection. Age‐related deficits in recollection are observed for verbal

materials that diVer slightly from study to test (e.g., knee‐bend and knee‐
bone). Older adults’ use of familiarity does not allow for the diVerentia-
tion between similar verbal materials at test. However, older adults can

improve with specific training and feedback in this type of procedure

(Rhodes, Jacoby, Daniels, & Rogers, 2007), and especially when other

more naturalistic, nonverbal materials are used, familiarity seems to be

used by both younger and older adults. For example, Bastin and Van der

Linden (2006) used unfamiliar faces and found that both younger and older

adults used familiarity to a similar extent on a recognition test. Rhodes,

Castel, and Jacoby (2006) also reported that familiarity was a strong con-

tributor for memory for previously presented face pairs, as both younger

and older adults displayed high error rates for rearranged pairs, which

consisted of two previously presented faces that were not paired together

at encoding.

When materials are somewhat conducive to the use of familiarity, both

younger and older adults engage in this type of familiarity‐based processing,

and it may be the case that older adults also use familiarity for word pairs for

similar reasons. Although familiarity can lead to a number of memory errors

and considerable frustration (e.g., a face is familiar, but where do I know this

person from?), itmaybe that older adults can benefit from this initial familiarity

to eventually engage later details of retrieval, although on most laboratory‐
based memory tests this can result in errors. Multhaup (1995) did find an

exception to this by providing older adults withmore detailed response options

that allowed them to be more aware of familiarity‐based errors, and Roediger

and Geraci (2007) similarly found a decrease in misinformation errors when

older adults were given practice with the retrieval of source information, thus

avoiding the use of familiarity.
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E. FALSE MEMORY AND FLEXIBLE REMEMBERING

There is also evidence to suggest that older adults rely on more gist‐based
memory, which refers to a highly abstracted and semantically rich represen-

tation of the past, relative to more specific verbatim memory, which is memo-

ry for the exact sensory inputs of a given situation in the past (e.g., Reder et al.,

1986). Fuzzy‐trace theory (Brainerd & Reyna, 2001) suggests that with age

the ability to retain verbatim information deteriorates more quickly than the

ability to retain gist information (e.g., Schacter, Koutstaal, Johnson,Gross, &

Angell, 1997; Titcomb & Reyna, 1995; Tun, Wingfield, Rosen, & Blanchard,

1998). For example, in the Deese/Roediger/McDermott (DRM) paradigm

(Deese, 1959; Roediger & McDermott, 1995), older adults are more likely to

falsely remember the critical semantic associate (a highly related member of

the semantic class which makes up the study list but was not actually pre-

sented at study) than younger adults on both recognition (Balota et al., 1999;

Koutstaal & Schacter, 1997; Norman& Schacter, 1997) and recall (Kensinger

& Schacter, 1999; Norman & Schacter, 1997; Tun et al., 1998) tasks. This

suggests age‐related reliance of gist memory or age‐related declines in verba-

tim memory (Brainerd & Reyna, 2001), or age‐related diVerences in semantic

activation and monitoring at retrieval (Balota et al., 1999).

There are circumstances in which older adults can reduce false memory

errors. Tun et al. (1998) observed that age‐related diVerences decreased when

all participants were encouraged, through task demands, to rely on a gist

representation of the study list. McCabe and Smith (2002) have also shown

that older adults can reduce false alarms to the critical lure ifwarnedprior to the

encoding session about the nature of the task and materials. This suggests that

although older adults may typically rely on gist‐based representations, under

certain conditions they are able to access and use more specific information.

Such findings are consistent with the data previously described showing that

older adults can remember gist‐based information about grocery prices, as well

as more specific information about market‐value prices (e.g., Castel, 2005), by
relying on schemas and evaluative processing.

The findings from the DRM paradigm might also indicate that older

adults can focus on integrating‐related units of information to a more

general grain size, leading to false memory errors, but also somewhat useful

gist‐based memories of the past. For example, Adams (1991) has shown that

for text recall, memory became more reconstructive (using prior knowledge

to supplement recall) in old age, and included more elaborations and meta-

phoric prepositions, perhaps indicating that older adults place more value

on this manner of recall when communicating information. Interestingly,

younger experts are also prone to false recall of information within their

domain of expertise (Castel, McCabe, Roediger, & Heitman, 2007)
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suggesting that this eVect may be driven in part by prior knowledge supple-

menting (and interfering with) the processes involved in accurate memory

performance. Thus, if both younger experts and older adults are prone

to these types of errors, one could make the claim that older adults use

memory in an expert‐like fashion, which results in eYcient memory perfor-

mance, but with the side eVect of gist‐based and domain‐specific memory

errors.

Although gist‐based processing can lead to memory errors, especially for

older adults, it allows for the transfer of learning to new situations and to

complex forms of thought such as using analogies and drawing inferences based

on the classification of events and objects (e.g., Caplan& Schooler, 2001; Reder

et al., 1986). Although older adults seem to rely on gist‐based processing, the

ability to switch between gist recall and recollection of details is a critical

function, and this has been referred to as ‘‘flexible remembering’’ (Koutstaal,

2006). Koutstaal (2006) has provided further evidence that older adults utilize

gist‐based representations, and that the ability to switch between these two

forms of remembering is present in younger adults, but also to a lesser extent for

older adults. This suggests that gist‐based processing may be a default mode of

encoding and retrieval by older adults, even though older adults can and do

encode details (Koutstaal, 2003), as evidence by priming studies (e.g., Light

et al., 2000). Given that Adams and colleagues (1991; Adams, Smith, Nyquist,

and Perlmutter (1997) have shown that older adults recall the gist of stories, as

well as more interpretative information, whereas younger adults are better at

recalling specific details of the story, it suggests that older adults use memory in

diVerent ways, especially in terms of the abstraction and retrieval of gist. For

example, older adults might quickly decompose specific information to a more

general, manageable gist‐based form, such as remembering that a new televi-

sion costs ‘‘about $4000,’’ rather than the more specific and accurate price of

$3989.What remains to be understood is if gist‐based processing is an adaptive
form of remembering for older adults (cf. Schacter, 1999), and if older adults

can utilize more detailed processing for high value information. The evidence

from emotional processing, and other circumstances that involve evaluative

processing seems to suggest that under some conditions older adults can recruit

these processes, but only in situations that dictate the need and opportunity to

avoid familiarity‐ or gist‐based memory errors.

F. PROPER NAMES AS LOW VALUE INFORMATION?

Memory for proper names is one of the most noticeable memory impairments

that typically accompanies aging (see James, 2006; Rendell, Castel, & Craik,

2005). Although proper name retrieval is one of the chief complaints of older
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adults, and likely represents one of the critical memory impairments that older

adults face, the consequences of not being able to recall other pertinent infor-

mation about a target individual might be more severe. For example, not being

able to recall a person’s name, but remembering other details (e.g., their

profession, that they have two children, they drive an expensive sports car,

they are someone you can confide in, etc.) is oftenmore valuable and critical for

future interactions with this person (despite the embarrassment of forgetting

their name); thus, proper name memory impairments might be somewhat

adaptive in light of then being able to focus on the encoding and recall other

more pertinent associated details.

If proper names contained higher value information, older adults might

be more prone to pay attention to this type of information, as it would be

given a certain degree of priority. In terms of emotion and binding,MacKay

and colleagues suggest a priority‐binding theory, in which arousing stimuli

trigger emotional reactions that prioritize the process of binding that item to

its context (Hadley & MacKay, 2006; MacKay & Ahmetzanov, 2005;

MacKay et al., 2005). According to the priority‐binding theory (MacKay

et al., 2005), when a word is seen during a list‐learning task, a binding node is
primed to form connections between the episodic context and the word

meaning. When the word is arousing, relative to other words that are

presented in rapid fashion, activation of other currently primed binding

nodes is delayed until binding for the higher priority emotional item is

complete (Hadley & MacKay, 2006). In the context of proper name encod-

ing and retrieval, it is likely that other more salient information is given

priority when someone is introduced (a time whenmost proper name encod-

ing occurs in everyday interaction), but the name is given lower

priority relative to other important or emotional information about the

person.

It is important to note that even when proper name information

contains semantic information (e.g., Mr. Barber is a Baker), both younger

and older adults show impairments for the proper name relative to the

occupation information (Rendell et al., 2005). Craik (2002) suggests that

as to‐be‐remembered information becomes more specific, age‐related diVer-
ences in memory performance become more apparent, with proper names

representing highly specific and arbitrary types of information. Older adults

might only be able to encode and retrieval proper names in situations in

which proper names carry significant meaning or importance for future use,

or convey some emotional component, which is very rarely the case. How-

ever, this type of impairmentmight seem eYcient (although very frustrating)

if one needs to retain other higher value information at the expense of

recalling a proper name.
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G. MEMORY, VALUE, AND GRAIN SIZE AT RETRIEVAL

Turning to retrieval, and the final stage in the proposed model that focuses on

grain size, the findings from the false memory/DRM literature suggest that

older adults may utilize gist‐based encoding and retrieval operations under

certain situations, but it remains unclear why older adults use gist processing as

opposed to relying on verbatim information. Although a general reduction in

available processing resources may partially explain the reliance on gist, older

adults may be able to maximize memory performance using appropriate

‘‘grain‐size’’ analysis (Koriat & Goldsmith, 1996; Goldsmith et al., 2002;

Goldsmith and Koriat, this volume) in conjunction with environmental and

schematic support. Control over grain size can be defined as the operation in

which one chooses the level of detail (‘‘precision’’) or generality (‘‘coarseness’’)

at which to encode and later report remembered information (Goldsmith et al.,

2002). For example, if one witnesses a crime and attempts to remember certain

characteristics of the assailant, one could encode (and/or later retrieve) precise

information such as ‘‘the man was precisely 5 ft, 10 in. tall,’’ or more

general information, such as the man was ‘‘about 6 ft tall,’’ or ‘‘about my

height.’’

Goldsmith et al. (2002), and Goldsmith and Koriat (this volume) highlight

an important distinction between memory accuracy and memory quantity,

such that people can withhold information that they might feel unsure

about or provide relatively coarse information that is unlikely to be wrong,

or fits appropriately with the situation. According to this notion, the re-

memberer has the ability to strategically control and regulate the grain size of

their answers to accommodate the competing goals of accuracy and infor-

mativeness, suggesting that grain size is mediated by both cognitive and

metacognitive processes. It may also be the case that expertise in a particular

domain gives the rememberer more control over grain size, leading to better

memory accuracy, as was the case with older adults being able to remember

the exact price of market‐value grocery items, but only the range of other

unrealistic prices (Castel, 2005). Although retrieval precision is not typically

emphasized when evaluating memory changes in older adults (but see Burke

& Light, 1981), it is important to understand how strategic control and

monitoring at retrieval and grain size is related to evaluative processing at

encoding, and if older adults can avoid memory errors by using appropriate

grain size.

For older adults, monitoring at retrieval does not necessarily lead to

more eVective and accurate retrieval (e.g., Rhodes & Kelley, 2005) and

that this can also lead to diVerential trade‐oVs in terms of quantity and

accuracy. For example, Kelley and Sahakyan (2003) found that older adults

were substantially less accurate than young adults in free report cued recall,
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which may be a more precise form of remembering; however, both older

and younger adults made gains in memory accuracy from forced report to

free report, but older adults did so at the expense of greater losses in

quantity correct. However, like most memory paradigms, this did not

involve a form of diVerential value at encoding (although Kelley and

Sahakyan did manipulate incentives for accuracy), which could possibly

lead to strategic opportunities for older adults to use memory in an optimal

manner.

The findings from studies such as those from the false memory/DRM

literature suggest that it may be the case that older adults choose or are

forced to employ a broader ‘‘grain‐size’’ analysis during both encoding and

retrieval operations. This may lead to what appear to be impairments in

terms of memory for specific items and associative information. For exam-

ple, older adults could recall which grocery items were paired with prices

that were incongruent with expectations (a broad grain size), but had

greater diYculty remembering the precise price of these over‐ or under-

priced items (a more fine‐grained analysis). Thus, as indicated in the model,

goals can also influence retrieval specificity. Prior knowledge and expertise

can fine‐tune the level of grain size, such that when prices were market

value, older adults could rely on a more specific level of grain size to retrieve

the exact price. Why older adults select (or can only use) certain levels of

grain size is an important issue to examine in the future, as is looking at age‐
related diVerences in the ability to adaptively and volitionally alter the level

of grain‐size analysis that is appropriate for the task at hand. It may be that

older adults typically use (or can only use) a coarse/broad grain size in

certain tasks (such as binding and later recognizing previously studied

unrelated word pairs), whereas younger adults can adaptively modify

grain size, leading to age‐related diVerences in the ability to remember

associative information.

The critical mechanism that has been emphasized in the model is

the strategic and adaptive control of encoding operations, which involve the

use of value assignment to incoming information in order to direct and bias

encoding operations. Based on goals, motivation and prior knowledge, and

consistent with the SOC framework, older adults can capitalize on remember-

ing high value information. This information can be represented inmost cases

in a fairly general form, which is then supplemented with reconstructive

processing and prior knowledge, leading to a certain grain size at retrieval.

However, in some instances older adults can remember specific information

especially if it is deemed to be high value or can be incorporatedwith goals and

prior knowledge and has emotional significance, allowing for the use of

recollective processing at retrieval.
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V. Implications of Value on Memory and Aging

A. BRAIN MECHANISMS, VALUE, MEMORY, AND AGING

How the brain is involved in assigning value and prioritizing information is a

critical question, especially in terms of aging and changes in cognitive func-

tion. The brain systems involved in memory for emotional information (and

the positivity bias in old age) are thought to reflect preserved amygdala

function in old age (Mather & Carstensen, 2005). However, the precise

mechanism involved in assigning value to information via evaluative proces-

sing is largely unknown. Speculatively, it involves strategic control via frontal

lobe function, and communication with hippocampal regions that are

involved in binding (i.e., content to value binding). Given the strong emphasis

on how goals influence value assignment, this might be somewhat similar to

Moscovitch and Winocur’s (Moscovitch & Winocur, 1992) model of ‘‘work-

ing‐with‐memory’’ in which the interaction between frontal and medial tem-

poral lobe functions lead to eYcient memory. Older adults display

impairments due to poor communication between frontal and medial tempo-

ral regions; however, this might be the critical mechanism involved in value‐
directed remembering. In the present context, the assignment of value might

involve frontal functions, and would include having to ‘‘work with’’ and

adapt to impairments that exist in terms of binding in working memory,

and communication with medial temporal structures. This can be

incorporated with current models that emphasize how adaptive coding inte-

grates the role of prefrontal cortex in working memory (e.g., Duncan, 2001),

as well as how cognitive control and the processing of context can be critical

for eYcient memory performance in old age (e.g., Braver et al., 2001). High

value information might gain priority access and communication, at the

expense of lower value information. However, the working‐with‐memory

model does not include predictions regarding how value influences memory,

a critical point for understanding the brainmechanisms involved in evaluative

processing and directed or motivated remembering.

A recent neuroimaging study has shown that value (in the form ofmonetary

incentive presented prior to learning) can lead to diVerential encoding of high
and low value information, via dopamine release in the hippocampus

(Adcock, Thangavel, Whitfield‐Gabrieli, Knutson, & Gabrieli, 2006).

Adcock et al. (2006) used a procedure much like the selectivity paradigm, in

which cues signaled a high ($5.00) or low (10 cents) valuemonetary reward for

memorizing an upcoming scene. Subjects were tested a day later and were

significantly more likely to remember scenes that followed cues for high value

rather than low‐value reward. In addition, the monetary incentive delay task

independently localized regions responsive to reward anticipation. In the
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encoding task, high‐reward cues preceding remembered but not forgotten

scenes resulted in substantial release of dopamine in the hippocampus, con-

sistent with the notion that reward motivation promotes memory formation

via dopamine release in the hippocampus prior to learning. These findings

provide amechanism for value to influence memory performance for younger

adults and suggest that value‐directed remembering can result in neurochem-

ical variation, leading to better memory based on value activation and re-

ward. Although this specific work has not been extended to older adults (but

see Bäckman, Nyberg, Lindenberger, Li, & Farde, 2006, for a review of aging,

dopamine, and memory), it may be that older adults greatly benefit from this

dopamine release when value is added to items, resulting in good memory for

high value information.

Logan et al. (2002) found that older adults often show activation at

encoding of multiple frontal regions in a nonselective and atypical manner

(compared to younger adults), resulting in poor memory performance. Thus,

critical regions were under recruited, and when under‐recruitment was reversed

by requiring older adults to use semantic elaboration, memory performance

improved, suggesting that older adults can recruit regions when given appro-

priate direction (see also Cabeza, Anderson, Locantore, &McIntosh, 2002). In

terms of value, itmay be that value‐directed remembering results in the selective

recruitment of critical frontal areas for high value information, leading to

eYcient memory for high value items but not lower value items. Whereas

orienting tasks can improve the recruitment of critical brain regions for older

adults, little is known about how value can influence the recruitment and use of

these brain regions. Although older adults might not be able to remember as

much information in typical settings due to nonselective recruitment, this form

of brain region ‘‘selectivity’’ may be improved via value‐directed remembering,

such that older adults can remember high value information as a result of

focusing on important information.

Taken together, and trying to relate these results to value, memory, and

aging, these two neuroimaging studies (Adcock et al., 2006; Logan et al.,

2002) may suggest that the best way for older adults to remember high value

information is to present the value prior to learning (i.e., state that the next

bit of information is important to remember), or to emphasize value at the

time of study in an incidental manner, allowing for the recruitment of

appropriate brain regions. The actual assignment of value might be governed

by frontal function, while binding might involve more subcortical structures

such as hippocampus and in the case of emotion, the amygdala. For older

adults, the subjective assignment of value is somewhat strategic in nature and

involves frontal function, while the binding process in old age is more

eVortful and requires controlled processing, but communication between

these areas can result in adaptive control of memory.
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B. EXPERTISE AS ADAPTIVE CONTROL AND SKILLED COGNITION

IN OLD AGE REVISITED

In light of the previous review and model, it is important to assess how

expertise can influence memory performance in old age, possibly via assign-

ing value to information, as well as in a compensatory manner. Expertise in a

certain domain can often improve memory performance for domain‐specific
material, and the idea that this may also reduce age‐related memory decline

has been widely studied. Previous research on aging, expertise, and memory

has shown that expertise can facilitate memory performance for domain‐
relevant information (see Krampe & Charness, 2006, for a review). This has

been demonstrated in domains such as memory for chess (Charness, 1981),

cooking information (Miller, 2003), aviation information (Morrow, Leirer,

Altieri, & Fitzsimmons, 1994), spatial layouts (Hess & Slaughter, 1990), and

music (Meinz & Salthouse, 1998), although in many cases expertise simply

leads to similar benefits in performance for both younger and older adults

(see Arbuckle, Cooney, Milne, & Melchior, 1994). However, given that

younger and older adults likely have diVerent goals, it may not be useful to

determine when both age groups reach a similar level of performance (e.g.,

older adults might be satisfied with any expertise‐related improvements, even

if they do not reach the same levels of younger adults). It may be that

expertise leads to the assignment of higher value to certain types of

domain‐specific information, such that a football score (and remembering

the winning team) is better remembered by a football fan because it is of high

value, relative to a stock market quote, which might have less relevance to a

football fan, but greater value to a broker. The critical endeavor is to better

understand how (and why) older adults engage in heuristics to facilitate

performance, in light of impairments, and how older adults function like

experts in terms of assigning value to information that they deem important,

in order to compensate for global memory impairments.

Previously, it was shown that older adults need to adapt to general slow-

ing, and one mechanism involves compensation for slowing via strategic

regulation and allocation of cognitive processes. Although not directly in

the domain of long‐term memory and value, Salthouse (1984) provided

convincing evidence for compensatory behavior in a study of expertise and

transcription typing. In particular, he showed that older adult transcription

typists compensated for declines in perceptual processing speed by looking

further ahead in the to‐be‐typed text than younger adults. Thus, even though

older typists were slower, consistent with the generalized slowing hypothesis,

they engaged in a strategy that allowed for some compensation. Similarly,

Bosman (1993) examined how younger and older adults performed in a task

that involved making rapid responses to multiple sequentially presented
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letters that were presented in pairs. She found that older adults strategically

engaged in slower responses on the first trial, but would then benefit from this

controlled slowing by making more rapid response on the second trial of a

pair, resulting in somewhat eYcient performance. These findings can be

explained by Baltes’s selective optimization with compensation model

(Baltes, Staudinger, & Lindenberger, 1999), in that older adults will focus

on optimizing performance in an area by using selective compensation. These

examples suggest that older adults can exert some strategic control but that

this is governed by expertise and heuristics, and this may be related to the

value that is placed on speed and accurate performance.

Some older adults may be highly experienced, skilled or even experts in

terms of working with changes in memory performance, and using adaptive

techniques to combat age‐related changes in memory. Thus, older adults who

are aware of declines in memory ability may adapt by using strategies that

allow them to focus on important information, and this might be considered

a form of expertise in terms of the SOC framework. In the present context,

older adults might be especially good at selectively assigning low value to

many kinds of information that they feel they cannot remember, and then

focusing on high value information. Thus, one important form of expertise in

terms of dealing with memory changes in old age is the refined ability to

successfully allocate value (and thus attention) to high value information,

and not to focus on irrelevant information. The variability in this form of

expertise (i.e., the ability to engage in evaluative processing) might contribute

to the observation that some older adults are more selective in terms of what

information they can remember. It could even provide anecdotal evidence for

why some dementia patients are capable of seemingly selective memory

errors, while remembering certain types of information at inappropriate

times, which may have been high value information at another time in life.

C. INDIVIDUAL DIFFERENCES AMONG OLDER ADULTS: THE CONTROL

AND USE OF VALUE ASSIGNMENT

Older adults may be able to use value to guide encoding and retrieval, but it is

likely that there are diVerences in the extent to which all older adults can

eYciently use value in a strategic manner. As a group, older adults diVer on
an array of variables (see Nyberg & Bäckman, 2006), including areas such as

working memory capacity and inhibitory control (Hasher & Zacks, 1988), and

these variables may relate to how well an individual can use value to guide

encoding and retrieval operations.Thus, assignment of valuemay be the critical

role that ‘‘cognitive control’’ plays in cognitive aging. Some older adultsmay be

better at recruiting appropriate brain networks for compensation (e.g., Cabeza

et al., 2002) and this might be accomplished via value‐directed remembering.
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Also, older adults need to use prospective memory in many cases in

terms of knowing what information will be of high value at a later time,

depending on whether value assignment and later retrieval is strategic and

self‐initiated, or more automatic (e.g., Einstein, McDaniel, Richardson,

Guynn, & Cunfer, 1995).

Evaluative processing at encoding can ideally lead to older adults being

selective about what information they encode for future use, but it is clear

that this process does not lead to all older adults simply ignoring low value or

task irrelevant information. Impairments may thus exist in terms of cognitive

control at initial encoding stages, while a higher level control system (strate-

gic control in light of value) then leads to older adults focusing on higher

value information, despite perceptual or lower value information still being

registered. It may be that within a general older adult population, individual

diVerences exist in terms of the degree to which strategic control can override

if/how low value or task irrelevant information is encoded. This ability might

be related to frontal lobe function, working memory capacity and the reflex-

ive refresh function in short‐term memory suggested by Johnson, Reeder,

Raye, and Mitchell (2002; Johnson et al., 2005; see also Mather and Knight

2005, for how measures of cognitive control relate to goal‐directed memory).

Although there is a great deal of variability in older adult samples, perhaps

one common theme is that older adults try to remember information that

they feel is personally relevant or of high value. In their review of aging and

long‐term memory, Zacks and Hasher (2006) suggest that older adults may

actually set their own agendas in terms of what information that they find

important or personally useful, and thus may be more discriminating than

younger adults. This might involve using more shortcuts or heuristics, rela-

tive to younger adults, and can lead to certain kinds of memory errors.

However, some of the reviewed studies suggest that older adults can engage

in more detailed analytic encoding by using evaluative processing, in the

context of how valuable the information is for the older adult.

Older adults are often more inclined to remember options that they have

chosen relative to other options in the context of decision making (Mather &

Johnson, 2000), and this might be viewed as adaptive in order to lead to more

positive emotion later in life. It also represents how older adults might assign

high value to chosen options, given that other nonselected options are likely

no longer relevant (thus, now of lower value). This approach of investigating

how preferences and personal choice influence how memory is used is an

important facet of decision making, as well as how much satisfaction is

derived from making decisions consistent with value (e.g., Higgins, 2005).

Constructing preferences from memory, as dictated in the ‘‘Preferences as

Memory’’ framework (Weber & Johnson, 2006), emphasizes how preferences

and personal choice (i.e., subjective value) can influence and bias decision
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making. Given how older adults can direct memory via value‐directed pro-

cedures, this might be related to preferences stored in long‐term memory.

Although ‘‘Preferences as Memory’’ has not been examined in the context of

older adults and memory performance, this is certainly an important avenue

for future research in cognitive aging, one that can easily incorporate how

preferences and value can lead to biases and eYcient memory use and

decision‐making performance by older adults.

D. VALUE‐DIRECTED REMEMBERING AND IMPLICATIONS

FOR TRAINING

Given the variability and decline in memory performance in old age, there is

considerable interest in developing training regimens that improve memory

performance in old age, and most training studies require large amount of

practice in order to acquire significant benefits. Memory performance can

also be controlled and improved through the judicious use of mnemonic

strategies. For example, imagery and verbal association strategies have been

shown to enhance memory in both the laboratory (Verhaeghen, Marceon, &

Goossens, 1992) and real‐world situations (West, 1996). Although older

adults do not engage in spontaneous strategy use as frequently as younger

adults do, their use of a strategy can greatly enhance performance if it is

suggested to them (seeWest, 1996, for a review). The use of strategies requires

strong motivation and eVort, and although older adults can often see the

benefits of using such strategies in the short term, the maintenance of strategy

use is short‐lived in the real world if motivation and eVort are not rewarded
(Dunlosky & Hertzog, 1998; West, 1996).

In terms of processing contextual information that is important for goal‐
related behavior, Paxton, Barch, Storandt and Braver (2006) found that

age‐related diVerences in context processing can be ameliorated by directed

strategy training. However, research on training and expertise has suggested

that age‐related cognitive sparing is often quite narrow (Kramer & Willis,

2003), and only being observed on tasks and skills similar to those on which

individuals have been trained (i.e., very little transfer to other domains or areas

of learning). Ironically, it appears that significant training is often required to

begin to use and benefit frommemory training (one needs to have practice with

training), and this added complication often leads to frustration and lack of

reinforcement for older adults. Thus, training needs to be consistent with an

individual’s need to improve memory in specific ways. Older adults’ perceived

control of memory ability (e.g., Lachman, 2006) may be critical for the use of

eVective training procedures, and value‐directed remembering may lead to

enhancement in the degree of perceived control that older adults experience

when working with memory.
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Although there are many situations in which older adults can benefit and

exploit other factors that can optimize memory performance, such as exercise

and fitness training (Kramer & Willis, 2003) and being aware that memory is

better at optimal time‐of‐day (typically in the morning, see May, Hasher, &

Stoltzfus, 1993), one missing element is the manner in which training is

conceptualized in relation to older adults’ goals. Thus, it might not be

appropriate to try to coerce older adults to use somewhat unfamiliar and

esoteric memory strategies such as make bizarre images or elaboration and

somewhat ‘‘nonsense’’ mnemonics, especially for low value information.

Developing and implementing appropriate strategies is essential, in the

same way that it is not appropriate to give a little league baseball player a

38 ounce baseball bat used by a professional to hit a baseball (i.e., the bat is a

powerful tool, but in this case too heavy and not appropriate for a younger

player). Although most training is directed toward getting older adults to

engage in memory strategies favored by younger adults, a more appropriate

goal might be to develop training regimens that build on older adults’

strengths, namely the ability to engage in value‐directed remembering. For

example, Rhodes et al. (2007) found that older adults can improve memory

and the accuracy of confidence judgments when given feedback in terms of a

value‐based score.

Given the distinction between objective and subjective value, it may be

important for older adults to focus on objective value in order to enhance

memory for detailed information, since subjective value assignment is already

under the control of the individual. In general, training regimensmight focus on

teaching both younger and older adults how to prioritize what is committed to

memory, via value‐directed remembering. It appears that younger adults often

have diYculty knowing what is important to remember for future tests (but

have very little problemmemorizing large amounts of information), while older

adults under certain circumstances seem to be able to prioritize according to

reductions in the ability to remember vast amounts of new information. Thus,

both age groups can benefit from learning and implementing principles related

to selection, prioritizing, and value‐directed remembering.

VI. Summary and Conclusions

Neisser (1982) wrote that cognitive psychology needs to address the ‘‘impor-

tant’’ question related to memory, leading to a cognitive revolution that

generated great debate as to what were the important questions regarding

memory, and the methodology that would be needed to answer these ques-

tions. Twenty‐five years since Neisser has stated this claim, research in

cognitive aging might be faced with a similar challenge. Research in cognitive
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aging can tell us a great deal about memory impairments, but we also need to

be aware of how older adults strategically use memory in eYcient ways in

light of impairments. Older adults may feel the need to focus on the impor-

tant things to remember, given a long life span of encountering information,

and the knowledge that life, as well as memory resources, is limited

(Carstensen, 2006). Thus, Neisser’s research perspective is also somewhat

related to how older adults begin to view their memory, by identifying what is

important and focusing on these aspects. Although value can take various

forms, and be assigned both objectively and subjectively, it may be useful to

draw on the diamond‐water paradox that was presented earlier in the context

of Adam Smith’s objective or intrinsic theory of value. It may be the case that

while younger adults can focus on detailed memory of many events (per-

ceived as high value but not always functional information, akin to a dia-

mond), older adults focus on more functional, gist‐based, and perhaps more

practical and positive information (what they feel is necessary for a susta-

inable existence and enjoyable survival, much like water). A functional

approach to how older adults direct resources to certain kinds and types of

information, in relation to value and strategic and selective control theory,

will likely be a fruitful manner to study age‐related change across the life span

in order to understand the impairments, biases and benefits that accompany

memory performance in old age.

Although this chapter presents a somewhat (overly?) optimistic outlook

regarding how older adults can eYciently use memory in old age, these

arguments are made in response to the obvious memory impairments that

older adults face. Decades of research have shown numerous types of specific

deficits and disproportionate impairments in a variety of memory tasks, both

naturalistic and laboratory‐based, most of which are not ameliorated by

training strategies. This might be one of the most universal findings in

cognitive aging—but this story needs to be interpreted in a framework that

emphasizes life span development. Although it does not come as a surprise

that at the age of 60 years most of us cannot run as fast as we could at the

age of 16 years, changes in certain kinds or speed of memory performance

need to be interpreted in the context of how they can influence, not simply

impair, the use of memory in old age. The present chapter emphasizes that

what is critical is the adaptive nature of human memory, and how

memory can function in light of the value placed on the information.

Given that the adult life span has increased significantly over the past few

decades, memory must adapt to cope with living longer. Carstensen and

Charles (2002) argue that even good news (living longer) is taken in a

somewhat negative tone (poorer memory and cognitive function)—a per-

spective that is often taken by younger but not older adults. What is impor-

tant to study is how older adults adaptively cope with longer life span,
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and how value plays a critical role in maximizing memory performance, and

well‐being in general.

The present arguments suggest that as we get older we start to use our

memory in diVerent ways, focusing on what we deem important in light of

knowing that we cannot remember everything (or in many situations, most

things). This does not just start at the age of 65 years, as many of us need to

prioritize and eVortfully direct attention to PIN numbers, passwords, and

learning new names, even at the ‘‘young’’ age of 30 years, often relying on

(electronic) devices to help remember critical information. Anecdotally,

older adults (as well as younger adults, to a certain degree) will remark

that although they have diYculty remembering information, ‘‘if it is impor-

tant, then I will remember it.’’ Thus, perhaps one benefit of old age and

wisdom is learning what is important in life and then directing resources to

achieve these goals.

Memory impairments clearly exist in old age, but older adults can exert

some degree of strategic control via evaluative processing to direct cognitive

resources to high value or high priority information. William James (1890)

commented on this, arguing that ‘‘Selection is the very keel on which our

mental ship is built. And in the case of memory its utility is obvious. If we

remembered everything, we should on most occasions be as ill oV as if

we remembered nothing’’ (p. 680). Although this quote puts the case for

selectivity rather strongly (and James might have been noticing his own age‐
related change in memory at the time?!), it does emphasize the need to be

selective when trying to remember new information, especially in old age.

This process may lead to eYcient memory performance in light of reductions

in processing speed or capacity, and may lead older adults to be more

discriminating about what kinds of information are committed to memory.

In some cases this may lead to gist‐based processing, or the reliance on

familiarity in the absences of more detailed recollection. Older adults’ bias

to focus on processing high value information coupled with prior knowledge

to supplement memory, or remembering important positive information at

the expense of other details, can lead to the eYcient and eVective use of

memory during the adult life span.
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