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Abstract

This chapter discusses the impact of aging on judgment and decision making, problem solving, reasoning,
induction, memory, and metacognition, as well as the influence of expertise, training, and wisdom. In
addition, the chapter presents theories of cognitive aging and addresses the ways in which changing goals
(such as emotional goals) in old age can alter the processes and outcomes associated with cognitive
operations. There is a wealth of research documenting age-related cognitive declines and impairments

in areas such as decision making, reasoning, problem solving, category learning, and memory. However, in
addition to addressing the potential difficulties older adults may experience when performing demanding
cognitive operations, this chapter also examines certain situations and variables that have been shown to
lessen or ameliorate age-related differences in performance. Lastly, the impact of training, expertise, and
wisdom are discussed as they relate to successful cognitive aging.
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As an increasingly large proportion of the popu-
lation falls into the category of “senior citizen,” it is
vital to understand and explore how aging impacts
cognitive functioning. Even during normal, non-
pathological aging (which is the exclusive focus of
this chapter) there is a large amount of evidence that
older adulthood is associated with a decline in cer-
tain cognitive abilities, some of which are summa-
rized in Figure 33.1 (McCabe et al., 2010; see also
Craik & Salthouse, 2008). As Figure 33.1 illustrates,
there are substantial declines in working memory
capacity, episodic memory, executive functioning,
as well as the speed at which information is pro-
cessed. However, as Figure 33.1 also shows, aging
does not negatively impact all functions to the same
degree, if at all; and there is growing evidence that
potential age-related deficits are moderated by other
important factors such as goals, motivation, and
prior knowledge (e.g., Zacks & Hasher, 2006). e
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current chapter will first discuss some of the major
theories regarding age-related cognitive changes,
as well as theories that address important changes
during life-span development, more generally. s
chapter will then review some classic as well as
more recent findings within the areas of judgment
and decision making, problem solving, reasoning,
inductive learning, memory, and metacognition
in older adults. In addition, the roles of emotion,
expertise, training, and wisdom will be discussed as
they relate to various aspects of cognition.

Cognitive Aging  eories

A number of theories have been proposed to
explain why cognitive capabilities are so suscepti-
ble to the e ects of aging.  ese theories focus on
possible mechanisms driving age-related changes,
and they highlight situations in which older adults
are more or less likely to experience di culties.
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Fig. 33.1 Age-related di erences in performance within various cognitive domains.

e figure shows that aging is associated with

declines in working memory capacity, executive functioning, processing speed, episodic memory, but an increase in vocabulary knowl-
edge. (From McCabe, Roediger, McDaniel, Balota, & Hambrick, 2010. Copyright © 2010 by the American Psychological Association.

Reproduced with permission.)

Although certainly not an exhaustive review of exist-
ing theories, this section discusses those that have
received wide support within the cognitive aging
literature: the general slowing theory, the reduced
resources theory, the inhibition deficit theory, pre-
frontal theories, as well as the selective optimization
with compensation theory and the socioemotional
selectivity theory (both of which are more general
theories of life-span development).

General Slowing  eory

e general slowing theory posits that a reduc-
tion in the speed with which cognitive processes
operate occurs during aging (see Fig. 33.1, which
shows a steep decline in processing speed), and
this reduction in processing speed accounts for the
majority of age-related variance on a variety of cog-
nitive tasks (Henninger, Madden, & Huettel, 2010;
Salthouse, 2000). For example, there is evidence
that measures of speed share upward of 50%—75%
of the age-related variance on numerous cognitive
tasks (Salthouse, 1996). Salthouse (1996) suggests
that there are two mechanisms responsible for the
relationship between speed and cognition: lim-
ited time and simultaneity. Limited time plays an
important role in that the time needed to perform
later cognitive operations can become restricted
when large portions of available time are taxed with
earlier operations. Simultaneity refers to the idea
that outputs of earlier cognitive processes may be
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lost by the time that later processing is completed
(as can occur when there are multiple demands on
working memory), thus potentially creating situ-
ations in which relevant information is no longer
available when it is actually needed.

Reduced Resources  eory

e reduced resource theory is similar to the
general slowing theory, in that they both assert that
a general change in specific cognitive abilities can
account for large age-related changes in cognition.
However, rather than positing a reduction in speed
of processing, the reduced resources theory proposes
that aging reduces the availability and/or the ability
to successfully allocate attentional resources neces-
sary for e cient performance on cognitive tasks
(Craik & Byrd, 1982). For example, when older
adults are placed under divided attention (which
reduces the amount of attention available for other
tasks), there is a larger detrimental impact on per-
formance compared with younger adults also under
divided attention (Anderson, Craik, & Naveh-
Benjamin, 1998; Park, Smith, Dudley, & Lafronza,
1989). e reduction in available attentional
resources can make it di cult for older adults to
engage in more cognitively demanding operations,
such as elaborative encoding during memory oper-
ations, which is considered necessary for e ective
consolidation and retrieval of to-be-remembered
information (Craik & Salthouse, 2008).
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Inhibition Deficit  eory

While there is evidence for age-related general
cognitive slowing and a reduction in resources such
as attention (which limit the amount of informa-
tion one can process), other theories have proposed
that older adults’ troubles stem from the process-
ing of too much (irrelevant) information. Hasher
and colleagues (Darowski, Helder, Zacks, Hasher,
& Hambrick, 2008; Hasher & Zacks, 1988; Lustig,
Hasher, & Zacks, 2007) have suggested that older
adults may su er disproportionately from deficits
in inhibitory processes (inhibition deficit theory),
and this, in turn, can lead to poorer performance
on cognitive tasks. An e cient system requires
control and inhibition of irrelevant information
in order to function properly, and thus it requires
working memory and attention. Older adults in
particular may have di culty suppressing inappro-
priate or irrelevant responses, controlling the focus
of attention, and keeping irrelevant information
out of working memory and the focus of atten-
tion. As Figure 33.2 depicts, ine cient inhibition,
therefore, can lead to information unrelated to the
“goal path” entering working memory, resulting in
a disruption of task operations.  ese non-goal
path thoughts can involve irrelevant environmen-
tal details, personal memories and concerns, and
interpretations that are inconsistent with current
goals. Furthermore, decreased inhibitory functions
can reduce the ability to switch attention from one
target to another, and it can lead to misinterpreta-
tion of information, inappropriate responses, and
also forgetting.

Prefrontal  eories

From a more neurological perspective, there is evi-
dence that the prefrontal regions of the brain, which
are responsible for many higher order cognitive
operations (see Morrison & Knowlton, Chapter 6),
are particularly susceptible to age-associated atrophic
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changes (Cabeza, 2001; Raz et al., 1997). Such spe-
cific, age-related changes in the prefrontal cortex
likely contribute to cognitive decline in older adults
(West, 1996). In particular, performance on tasks
reliant on dorsolateral prefrontal function (e.g.,
executive functioning and working memory) seem
to be the most negatively a ected during the normal
aging process, whereas tasks associated with ventro-
medial prefrontal areas (e.g., social behavior regu-
lation and emotion) are less a ected (MacPherson,
Phillips, & Della Sala, 2002). Furthermore, it has
been suggested that it is the compromised integrity
of not only the dorsolateral prefrontal regions but
the dopamine projections to the prefrontal cortex
that contribute to age-related cognitive declines
(Braver & Barch, 2002). For example, there is evi-
dence that dopamine and dorsolateral dysfunction
contribute largely to older adults’ deficits on tasks in
which cognitive control is necessary, such ase cient
inhibitory control, working memory, and attention
(Braver & Barch, 2002).

Selective Optimization With
Compensation  eory

In addition to theories that focus on the mecha-
nisms driving declines in cognitive function during
aging, there are also theories that explore the contrib-
uting factors to successful cognitive aging. Selective
optimization with compensation (SOC; Baltes &
Baltes, 1990) asserts that successful aging is related
to a focused and goal-directed investment of limited
resources into areas that yield optimal returns.
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as personal relevance and accountability) is present,
enhancing performance (Germain & Hess, 2007;
Hess, Rosenberg, & Wiaters, 2001). Furthermore,
Heckhausen (1999; Heckhausen & Schulz, 1995)
suggests that individuals have to take on the regula-
tion of losses in aging-related resource in order to
function e ciently, and if successful, such regula-
tion can aid e cient cognitive function.

Socioemotional Selectivity — eory

Lastly, although not a theory of cognitive aging
per se, the socioemotional selectivity theory (SST;
Carstensen, 1992; 1995) highlights the importance
of changing goals and motivations during aging. e
SST asserts that people have some sort of awareness
of the time left in life, and when time is seen as open
ended (as it may be for young, healthy adults), goals
and motivations are focused on acquiring information,
experiencing novelty, and expanding one’s knowledge.
When time is seen as more limited (as may be the case
for older adults), motivation and goals focus more on
monitoring the environment in order to optimize
emotional meaningfulness and emotional function-
ing. Depictions of the trajectories of these changing
motivations are displayed in Figure 33.3, which show
that in middle-to-older adulthood social motives shift
from being more knowledge driven to more emo-
tionally driven. Evidence supporting this theory has
shown that older adults are better than younger adults
at regulating emotions (Carstensen, Pasupathi, Mayr,
& Nesselroade, 2000), prefer to spend time with more
emotionally meaningful (compared to novel) social
partners (Fredrickson & Carstensen, 1990), and are
more likely to remember information emphasizing
emotional relative to novelty-seeking information
(Fung, Carstensen, & Lutz, 1999).  us, while this
framework is not a specific theory of cognitive aging,
it has implications for the approach that older adults
may take toward decision making, problem solving,

remembering information, and achieving emotional
goals.

Summary

e purpose of this brief and selective review of
theories regarding cognitive aging was to bring to
the fore some of the possible mechanisms driving
age-related changes in cognition. As was discussed,
older adults may experience di culties on cogni-
tive tasks due to decreases in the speed (and thus
e ciency) with which cognitive processes operate,
decreases in the availability of attentional resources
and/or in the ability to e ectively allocate attention,
and decreased ability to successfully inhibit irrelevant
and intrusive competing information. Furthermore,
age-related cerebral atrophy occurs at disproportion-
ately higher rates within regions of the frontal lobe,
an area that is largely responsible for many of the
higher order cognitive operations. At the same time,
life-span theories of aging suggest that older adults
may approach tasks and situations in a qualitatively
di erent manner than younger adults (e.g., older
adults may have di erent goals) and, at times, can
selectively allocate resources in order to compensate
for deficiencies in cognitive abilities. It is impor-
tant to consider these theories, and other potential
frameworks, as we now review and discuss the e ects
of age within specific areas of cognition.

Judgment and Decision Making

As individuals age they are faced with a number
of life changes and often need to make important
decisions involving aspects such as medical care and
retirement, in addition to the everyday decisions
faced by most individuals.  us, an understand-
ing of judgment and decision-making abilities in
older adults is of paramount importance. Research
has suggested that the decision-making ability of
older adults in everyday life may be compromised
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losses, may continue to select cards from the “bad”
decks. Alternatively, it has been suggested that these
age-related di erences on the IGT may in fact be a
result of, or mediated by, declines in other cogni-
tive abilities such as processing speed and explicit
memory function (Henninger et al., 2010). What
is particularly concerning, however, is that older
individuals who perform poorly on the IGT are also
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decade exploring problem solving with older adults
in the context of collaboration (Cheng & Strough,
2004; Kimbler & Margrett, 2009; Strough,
Cheng, & Swenson, 2002; Strough, Hicks-Patrick,
Swenson, Cheng, & Barnes, 2003; Strough,
McFall, Flinn, & Schuller, 2008). For example,
Cheng and Strough (2004) had either individual
or collaborative same-sex pairs of younger and
older adults plan a cross-country trip to go to a
wedding. Although younger adults took less time
and performed better at planning the trip overall,
collaborating in a pair was advantageous for both
age groups to the same extent, illustrating another
strategy older individuals may employ to maintain
everyday functioning.

As some of the previously mentioned research
suggests, older adults may approach interpersonal
problems in a qualitatively di erent manner than
younger adults. It has been shown that older adults
may use more e ective problem-solving strategies
than younger adults when faced with problems
that are interpersonal in nature (e.g., conflicts with
friends or family; Blanchard-Fields, Mienaltowski, &
Seay, 2007). Furthermore, a number of studies have
highlighted the fact that older adults are more likely
to use (Blanchard-Fields, Chen, & Norris, 1997;
Blanchard-Fields, Jahnke, & Camp, 1995) and pre-
fer (Watson & Blanchard-Fields, 1998) emotionally
focused problem-solving strategies compared with
younger adults, particularly within interpersonal
contexts, although both groups tend to use problem-
focused strategies more often overall (Blanchard-
Fields et al., 1995). One reason why older adults
may use emotionally focused strategies more often
than younger individuals could stem from di er-
ences in goals between the two age groups. It has pre-
viously been suggested that maintaining emotional
well-being is an important goal for older individuals
(e.g., Carstensen, 1992). It has been established that
prioritization of emotional regulation has a sizable
influence on the types of problem-solving strategies
that are likely to be utilized by older adults (Coats
& Blanchard-Fields, 2008; Hoppmann, Coats, &
Blanchard-Fields, 2008).  at is, older adults are
more likely to endorse more passive emotional
regulation strategies when solving interpersonal
problems (Blanchard-Fields et al., 1997; Blanchard-
Fields et al., 2007; Blanchard-Fields, Stein, &
Wiatson, 2004; Coats & Blanchard-Fields, 2008),
possibly due to their desire to maintain emotional
stability and balance, particularly within their inter-
personal relationships.

Lastly, it is important to note that areas such
as everyday problem solving are a multidimen-
sional construct, often with little relation between
the di erent measures used (Allaire & Marsiske,
2002; Marsiske & Willis, 1995). Furthermore,
performance is also modulated by such factors as
education ( ornton & Dumke, 2005) and health
(Diehl, Willis, & Schaie, 1995). In addition to the
factors mentioned earlier, older adults, at times, do
perform better when faced with a situation relevant
to their own age group, analogous to an “own-age”
bias (Artistico, Orom, Cervone, Krauss, & Houston,
2010). Other factors such as positive feedback
(Soederberg-Miller & West, 2010), experience, and
strategic flexibility have also been shown to improve
older adults’ problem-solving and decision-making
abilities (Hicks-Patrick & Strough, 2004).

Reasoning

Similar to findings observed in problem solv-
ing, the capability to e ectively reason is negatively
impacted during aging. Di culties in reasoning
ability are apparent by looking at older adults’ per-
formance on the Raven’s Progressive Matrices Task,
which shows a clear decline across the adult life span
(Salthouse, 1993; 1994; Salthouse & Skovronek,
1992). e Raven’s task requires participants to
identify an appropriate option to fill in a missing cell
on a matrix grid that becomes progressively more
di cult across trials. Figure 33.5 contains examples
of the Raven’s Matrices (Fig. 33.5a), displaying
problems of varying di culty (i.e., the number of
relations within the problem). A summary of older
and younger adults’ performance on this task (Fig.
33.5b) reveals significant age-related di erences at
all levels of di culty.
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number of irrelevant traits that favored incorrect
responses. Age-related declines in reasoning ability
have been attributed to multiple sources, includ-
ing general slowing (Salthouse, 2000), neurological
changes to the prefrontal cortex (Krawczyk et al.,
2008), di erences in relational organization (Ryan
et al., 2008), inhibitory decrements (Viskontas
et al., 2004), and deficits in working memory
(Kyllonen & Christal, 1990; Viskontas, Holyoak, &
Knowlton, 2005).

Despite fundamental age-related di erences
in reasoning performance, the same mechanism
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demonstrate declines on both traditional, and to
a lesser extent, everyday problem-solving tasks. In
addition, much of the research conducted on older
adults’ reasoning capabilities reveal large age-as-
sociated decrements, even on tasks with relatively
low levels of relational complexity. Although there
is less research on inductive learning and aging,
the existing literature supports the conclusion that
older adults' capacity to learn categories is also
compromised, and that they have di culty learn-
ing categories that require rapid updating and the
incorporation of new changing rules (such as on
the Wisconsin Card Sorting task). However, there
appear to be some contexts in which older adults
are capable of performing just as well, if not better,
than younger adults despite age-related cognitive
declines. For example, older adults may generate
fewer solutions to problems, but the quality of the
solutions generated can, at times, be on par with
younger adults.  ere is also evidence that older
adults approach interpersonal problems in a quali-
tatively di erent way than younger adults, and their
ability within this area of problem solving remains
relatively intact. Furthermore, reasoning and induc-
tion tasks that allow older adults to utilize prior
knowledge and experience also tend to show fewer
age-related deficits.

Memory and Metacognition
Memory

Our memory is a vital component of who we are
as individuals, and it allows us to e  ciently interact
with and understand the world. Not only do our
memories contain information about our past expe-
riences and what we know, but they influence our
current and future actions. While there are many
physical and psychological changes that accompany
the aging process, one of the most oft-voiced con-
cerns among many older adults is the decline in
memory functioning. In fact, 50%-80% of older
adults report subjective memory complaints (Levy-
Cushman & Abeles, 1998). Older adults' subjec-
tive experience of memory di culties has proven
to be a well-founded concern, with many decades
of research demonstrating that memory function-
ing declines with advancing age (e.g., Craikk &
Salthouse, 2008; Kausler, 1994). It is important
to note, however, that there are numerous “types”
of memory (e.g., episodic, semantic, working, pro-
cedural) and, as was shown earlier in Figure 33.1,
aging may disproportionately impact these types
of memory, with some, but not all, tasks associated
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with age-related deficits (Craik & Salthouse, 2008;
Kausler, 1994; Zacks & Hasher, 2006). Implicit or
nondeclarative types of memory such as priming,
skill learning, and classical conditioning, which rely
more on automatic processes, generally show little
to no age-related declines (e.g., Fleischman, Wilson,
Gabrieli, Bienias, & Bennett, 2004; Laver, 2009;
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Jacoby & Rhodes, 2006). While the reliance on
familiarity and the ability to remember the “gist”
can lead to accurate recall and create conditions
that allow for more flexibility within memory and
transfer of learning to novel situations (Koutstaal,
2006), it also often leads to higher occurrences of
false remembering. For example, Jacoby (1999)
had older and younger adults read a list of words
one, two, or three times (thus increasing familiar-
ity with those words when they were read multiple
times). Participants then heard a separate list they
were told to remember. During test, participants
were told they would see words they had both read
and heard, but only to respond to words that were
heard. Interestingly, the increased repetition of the
read words decreased younger adults’ false recogni-
tion, but increased older adults’ false recognition,
indicating that older adults were relying more on
familiarity of material during responding, possibly
due to di culties with exact recollection.

Although some degree of memory loss and mem-
ory changes may be inevitable with age, research is
beginning to show that even in the types of memory
most vulnerable to senescent changes, the ability to
remember valuable, meaningful, and goal-relevant
information may remain largely intact (Zacks &
Hasher, 2006). As previously discussed, the socioe-
motional selectivity theory posits that older and
younger adults have di erent motivations and goals
concerning social interactions and emotional regu-
lation, and this can have an impact on what older
adults attend to and remember. Older adults have
been shown to preferentially attend to positive
compared with negative information (Isaacowitz,
Wadlinger, Goren, & Wilson, 2006; Mather &
Carstensen, 2003), and this di erential allocation
of attention can either enhance or decrease memory
for emotional information.  us, it is not surprising
that older adults frequently remember a higher pro-
portion of positive relative to negative information
(i.e., they demonstrate a positivity bias), whereas
younger adults either do not show this pattern or
display a negativity bias in memory on both labora-
tory tasks (Charles, Mather, & Carstensen, 2003;
Mather & Carstensen, 2005; Mather & Knight,
2005) as well as in their spontaneous autobiograph-
ical memories (Schlagman, Schulz, & Kvavilashvili,
2006; Tomaszczyk, Fernandes, & MacLeod, 2008).
Consistent with the idea that emotional biases in
memory may be a result of goal-directed processes
(see Molden & Higgins, Chapter 20), older adults
with the most pronounced positivity bias are those

who also score highest on tests of cognitive control
capabilities (Mather & Carstensen, 2005).

Similar to emotional materials, information and
scenarios that utilize more real-world, realistic, or
relevant materials may serve to increase attention,
motivation for remembering, and allow for the use
of prior knowledge, thereby mitigating age-related
memory impairments. Figure 33.7 displays the
results of a study conducted by Castel (2005) that
examined memory for prices of everyday grocery
items. If the items were realistically priced, there
were no age-related associative memory impair-
ments for prices of grocery items, whereas large
age-related decrements were present when older
adults were asked to remember unrealistic prices.

is finding highlights what a marked impact the
utilization of meaningful, “real-world” materials
can have on older adults’ performance on memory
tasks.  at is, when required to remember infor-
mation that is consistent with prior knowledge,
older adults can reduce their reliance on e ortful,
self-initiated processes (which may be detrimentally
e ected in aging), improving both encoding and
retrieval memory operations (Castel, 2008; Craik &
Bosman, 1992; McGillivray & Castel, 2010).

Hessand colleagues (Germain & Hess, 2007; Hess
et al., 2001) have investigated the role of personal
relevance and its impact on memory performance in
older (and younger) adults. Hess et al. (2001) found
that older adults were more accurate in their recol-
lection of information related to a narrative describ-
ing an older target person (increased relevance),
compared with one describing a younger target
person, and this accuracy increased in situations

061 [] Young | Old
0.5 1
0.4 1
0.3 -

0.2 1

0.1

Proportions of correct price recall

Market Prices Unusual Prices

Fig. 33.7 e average proportion of correctly recalled prices by
younger and older adults for the market value and unusually priced
items. (From Castel, 2005. Copyright © 2005 by the American
Psychological Association. Reproduced with permission.)
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in which they were held accountable for their
responses (increased motivation). Furthermore,
older adults’ memory benefitted to a greater extent
from increasing motivation and relevance than did
younger adults. Extending these findings, Germain
and Hess (2007) demonstrated that increased rel-
evance was strongly associated not only with mem-
ory performance but with more e cient processing,
and that these e ects were stronger within the older
adult sample.

Motivation to remember and relevance are not
always products of the to-be-remembered infor-
mation but can reflect other situational variables.
Adams and colleagues have investigated memory
for stories, manipulating who participants (both
younger and older women) were asked to retell a
story to (an experimenter or a young child) (Adams,
Smith, Pasupathi, & Vitolo, 2002). When the lis-
tener was an experimenter, younger adults recalled
more propositional content than did older adults,
but this age di erence disappeared when the listener
was a young child. Furthermore, when the listener
was a child, both younger and older participants
engaged in more elaborations and repetitions while
retelling the story, but older adults were more adap-
tive in adjusting the complexity levels given the age
of the listener.  ese findinas underscore the impor-
tance of the context (in particular, social contexts)
in which one is asked to recall information, and the
degree to which di ering context provides motiva-
tion to both younger and older adults.

Increasing relevance or importance of informa-
tion can also serve to mitigate deficits in source
memory (i.e., memory for information about the
contextual details accompanying that event) so
often observed among older adults. For example,
no age-related di erences were observed when older
adults were asked to recognize whether a statement
was true, false, or new (truth source), whereas large
age-related di erences were present when asked to
identify the voice source (John or Mary said it) or
whether it was a “new” statement (Rahhal, May, &
Hasher, 2002). Similarly, older adults’ memory per-
formance equals younger adults’ on source memory
tasks when the to-be-remembered information hasan
emotionally relevant component (e.g., safety) (May,
Rahhal, Berry, & Leighton, 2005). Lastly, recent
research has shown that despite age-related memory
declines, older adults are capable of remembering
more important information just as well as younger
adults, but this occurs at the expense of less impor-
tant information (Castel, 2008; Castel, Benjamin,
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Craik, & Wiatkins, 2002; Castel, McGillivray, &
Friedman, 2011; Castel et al., in press).

Metacognition

Although this section is largely concerned with
memory, it is also important to understand meta-
cognitive processes and how these processes are
a ected by aging. Metacognition (or more specifi-
cally, metamemory) refers to one’s awareness of his
or her own memory and how it works. Metamemory
includes, but is not limited to, beliefs about one’s
memory skills and task demands, insight into
memory changes, feelings and emotions about one’s
memory, and knowledge of memory functioning
(Dunlosky & Metcalfe, 2009). Beliefs that older and
younger adults may have about their memory abili-
ties, in turn, can influence expectations for memory
performance, e ort exerted during a memory task,
and the degree to which one chooses to place himself
or herself in demanding memory situations, and it
can even influence one’s actual performance (Dixon,
Rust, Feltmate, & Kwong See, 2007; Lachman,
2006; Lachman & Andreoletti, 2006). Older adults
are often very aware of deficits in memory perfor-
mance (Hertzog & Hultsch, 2000; Levy & Leifheit-
Limson, 2009), making the study of metamemory
very important in terms of developing strategies to
combat age-related memory decline.

Experimental studies of metamemory tasks often
involve asking participants to make judgments of
learning (or JOLSs) about what or how much they
will later remember (a form of metacognitive mzoni-
toring), or by asking participants what information
they feel they need to restudy or study for shorter/
longer periods of time (a form of metacognitve con-
trol). Investigations into the e ects of age on these
variable have been somewhat mixed. While some
studies have found that old adults exhibit a larger
pattern of overconfidence in their memory abilities
compared with younger adults (i.e., there is a larger
discrepancy between JOLs and actual memory
performance; Bruce, Coyne, & Botwinick, 1982;
Connor, Dunlosky, & Hertzog, 1997), other stud-
ies have found little to no age di erences (Hines,
Touron, & Hertzog, 2009; Lovelace & Marsh,
1985; Murphy, Sanders, Gabriesheski, & Schmitt,
1981), or more accurate performance by older adults
(Hertzog, Dunlosky, Powell-Moman, & Kidder,
2002; Rast & Zimprich, 2009). In addition, recent
work suggests that, relative to younger adults, older
adults are also aware of how much information they
have forgotten when learning and recalling lists of



items (Halamish, McGillivray, & Castel, 2011),
suggesting that the monitoring of forgetting may be
relatively intact in old age.

In regard to metacognitive control, Dunlosky
and Connor (1997) observed that when older and
younger adults were allowed to restudy words at
their own pace, all participants spent more time
studying items that they had been assigned lower
JOLs (i.e., words they judged as more di cult to
recall) compared with those words that had been
given higher JOLs (i.e., judged as more likely to
remember). However, younger adults exhibited this
e ect to a greater extent, indicating that age-related
di erences were present in the degree to which mon-
itoring was used to e ectively allocate study time.
Dunlosky and Connor suggest that this di erence
in study-time allocation may even contribute to the
lower overall memory performance in older adults.
However, Dunlosky and Hertzog (1997) found that
younger and older adults used a “functionally identi-
cal algorithm” in their selection of items for restudy,
and both younger and older individuals adaptively
selected to restudy the items they believed were not
as well learned (Hines et al., 2009).

While the results surrounding metacognition
and aging are somewhat mixed, it is encouraging
that, at least under some conditions, monitoring
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information (skill related). is finding supports
the notion that there are some basic limitations to
expertise in old age, in the sense that mastery in one
skill (recall of unrelated numbers) does not neces-
sarily translate into high performance of another
skill that is less related (recall of objects; see also
Salthouse & Maurer, 1996).

However, expertise within some fields may serve
to enhance certain cognitive capabilities, such
that there may be some transfer e ects into other
domains (Chase & Ericsson, 1982; Krampe &
Charness, 2006). To illustrate this point, Shimamura
and colleagues (1995) examined the ability to recall
prose information (pertaining to various topics)
in younger, middle-aged, and older professors, as
well as in college-educated younger and older adult
“nonprofessor” controls. Older adult controls dis-
played deficits in recalling prose information rela-
tive to younger controls. However, processing and
remembering dense passages is something that pro-
fessors do frequently and is thus an area in which
they could be considered experts. Among the groups
of professors no age-related di erences were found,
despite the fact that the to-be-remembered material
was not directly related to their fields of study.  ese
results suggest there can be benefits for remaining
highly cognitively active in old age, in that it may
mitigate declines in certain memory abilities.
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Hertzog, Kramer, Wilson, & Lindenberger, 2009),
but it can be e ective at slowing the rate of decline,
especially if the training is incorporated into every-
day life or the strategies used are self-generated, as
the impact can be relatively long lasting.

Summary

Older adult experts are often exempt from age-
related declines, but only for tasks that are related to
the skill in which they acquired expertise. Even in
light of declines, abilities that are frequently main-
tained or refined across the lifespan may allow older
adults to continue to function optimally within
skill-specific domains. While unable to completely
stop or reverse age-related declines, cognitive train-
ing in older adulthood can slow declines via specific
strategies designed to counteract specific detri-
ments. In particular, self-generated techniques, and
frequent use of learned strategies, make the benefits
of training more robust and long lasting; how-
ever, the transfer of these skills to other domains is
often limited.

Wisdom and Successful Aging

While it is clear that cognitive decline typically
accompanies old age, many older adults are highly
successful individuals who are high-functioning
and are respected for their wisdom. For example,
many CEOs, world leaders (or advisors), and deans
of major universities are older adults who are rec-
ognized for their wisdom and expertise, and are
entrusted with making important decisions and
solving di cult problems (see also Salthouse, 2010).
While the study and definition of wisdom is often
elusive, most would conceptualize wisdom as expert
knowledge or experiences that help inform future
decision making and behavior (Baltes & Smith,
1990; but see Jeste et al., 2010). In addition, wisdom
is often mentioned in the same breath as creativity
and sometimes genius (see Sternberg, 1985, also
Simonton, Chapter 25).  us, while the concept of
wisdom is still elusive in terms of a precise definition
and components, it is clear that we can recognize the
usefulness of wisdom, and we often turn to people
rich in wisdom for guidance and trust their judg-
ment. While various forms of cognitive processes
seem to slow or are impaired in old age, it is widely
believed that wisdom often increases with age and
life experience. In fact, as discussed by Goldberg
(2006) in his book 7he Wisdom Paradox, people
associate wisdom with advancing age (Orwoll &
Perlmutter, 1990) and also regard wisdom as one
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of the most desirable traits (Heckhausen, Dixon, &
Baltes, 1989), clearly demonstrating there are some
positive aspects to arriving at old age.

In an attempt to measure the contribution of
age to social wisdom, Grossmann et al. (2010)
had participants read stories about intergroup and
interpersonal conflicts, and they were then asked to
predict the end result of these conflicts. Compared
to young and middle-aged adults, the older adults
used higher order reasoning schemes that emphasize
the need for taking multiple perspectives, allowing
for compromise, and the recognition of the limits of
knowledge (Grossmann et al., 2010). is finding
suggests that in contrast to other types of reasoning
that are typically measured in the lab and are found
to decline with age (see Salthouse, 2000), some
forms of social reasoning may actually improve with
age and life experience.

Research has also shown that creative pursuits are
influenced by age. Lehman (1953) outlined how
production of superior lyrical poetry and music
typically shows a peak between the ages of 25 to
29 but also again at the age range of 80 to 84 (see
also Simonton, 1998). In addition, the cognitive
processes that lead to creative output at an early age
may be altered or controlled by completely di er-
ent mechanisms than those that contribute to cre-
ative output in old age. s is clearly an avenue for
future research, but what is apparent is that the odds
of producing great work is related to the number of
attempts, suggesting that perseverance and wisdom
may enhance creativity in older adults. In addition,
people often change roles due to lifelong experience,
such as taking on new jobs, teaching roles, or advi-
sor positions, or simply by taking di erent perspec-
tives due to expertise and knowledge. e use of
creativity and wisdom in later life can then be linked
directly to successful aging (Adams-Price, 1998).
For example, while Michelangelo and Einstein had
some of their most productive years at an early age,
their wisdom was then often called upon later in life
to provide advice and insight regarding important
decisions and events. Nora Ochs recently became
the oldest person ever to finish college when, at age
95, she completed a degree in history and graduated
on the same day as her 21-year-old granddaughter,
demonstrating that perhaps the key to creativity and
enjoyment in old age is engaging in active pursuits.

According to theorists Rowe and Kahn (1998),
successful aging can be defined as a combination
of several key elements.  ese include an absence
of diseases and disabilities; dealing with changes in
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control, bereavement, and social support; maintain-
ing high levels of physical and cognitive abilities; and
preserving social and productive activities. From a
more behaviorist perspective, toward the end of his
career and well into old age himself, B.F. Skinner
wrote a book on how to enjoy old age (Skinner &
Vaughn, 1983). Although he outlined the numerous
limiting factors associated with aging, he also focused
on the many positive aspects of aging and the need to
selectively focus on certain goals (c.f. Baltes & Baltes,
1990), as well as the need to have an optimistic
perspective regarding life and development. While
creativity, wisdom, and successful aging are central
themes in life-span development, there is a clear need
to better understand how specific cognitive processes
and perspectives contribute to successful aging.

Conclusions and Future Directions

Although some declines in cognitive capabili-
ties may be inevitable with age, a growing body of
research has begun to emphasize the sizable impact
that factors such as goals, motivation, prior knowl-
edge, and experience have on older adults’ perfor-
mance across a variety of domains. In addition, given
the broad and diverse changes that can accompany
aging, future research needs to examine how think-
ing is impaired and enhanced in older adulthood by
considering the e ects of the factors mentioned ear-
lier, as well as culture, wisdom, and expertise. It is
not enough to document impairments, as research
has identified many areas in which older adults
show qualitatively di erent approaches to problem
solving, incorporate emotional content when mak-
ing decisions, and are often more experienced than
younger adults.  us, a more comprehensive and
multidimensional approach to the study of age-
related changes is warranted, one that considers the
dynamic interaction of motivational, emotional, and
biological changes and the impact these factors can
have on cognitive processes (see also Hess, 2005).
In addition, the manner in which older adults can
judiciously determine what information is impor-
tant, use that information to facilitate memory and
decision making, and then communicate impor-
tant information to others in an e cient manner,
is an interesting avenue for future research (see also
Castel, McGillivray, & Friedman, 2011). Lastly, the
use of technology has greatly changed how people
can access information when making decisions and
when trying to remember information. Today, more
and more older adults are using the Internet and
hand-held devices (Charness & Boot, 2009). e
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access and use of technology, and how this modi-
fies thinking for older adults (e.g., Small, Moody,
Siddarth, & Bookheimer, 2009) is an important
direction for future research.
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