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INTRODUCTION
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Al least since the 1970s, rescarchers have been interested in the relationship
between control belicls and cognitive performance in later life. Using longitudi-
nal data, Lachman (1983} asked the question whether control belicfs and sclf-cffi-
cacy arc antecedents or conscquences of cognitive deeline. With cognitive behav-
joral and social lcaming theories as a conceptual framework (Bandura, 1977,
Meichenbaum, 1977; Mischel, 1973), this work built on preliminary evidence
that beliefls and performance were related at earlier ages as well as in later lilc
(Cattell, 1971; Costa, Fozard, McCrace, & Bosse, 1976; Lachman, Baltes, Nesscl-
roade, & Willis, 1982; Perlimutier, 1978). Although we are still not fully able to
answer the question about directionality, the nature of the question we arc asking
has changed, and we have made some progress in understanding how belicfs and
cognitive aging are related. In this chapter, we review past rescarch investigating
the impact of control beliefs on cognitive performance as well as new findings
that expand our understanding of control beliefs in relation to other predictors of
performance. These findings demonstrate the importance of considering the over-
;lap between control beliels and background factors when decomposing age-
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related variance in cognitive performance. We then examine evidence addressing
the relationship from another perspective: that cognitive performance has an
impact on control belicls. Last, we describe a conceptual model designed to move
us forward in our quest to understand the mediational processes involved in the
association between control beliefs and cognitive performance in later lile.

THE CONTROL CONSTRUCT

Most conceptualizations of control beliefs use a multidimensional approach
(el Skinner, 1995) in an attempt to capture the intricacies of the construct,
Although there are many overlapping constructs, such as sell-dircctedness,
choice, decision freedom, agency, mastery, autonomy, self-determination, and
self-cfficacy, most working definitions of control include at least 1wo compo-
nents. Our conceptualization contains two components: (1) belicls about onc's
own abilities and capacity to bring about a given outcome and (2) beliels about
the role of factors other than the scif that are responsible for outcomes—for
cxample, other people or environmental contingencies (Lachman & Weaver,
1998b). Delinitions can also differ in terms of whether they focus on general con-
trol belicls or beliefs that are specific to domains such as memory or health. The
domain-specific approach assumes that control beliefs may vary across different
spheres of life (Lachiman & Weaver, 1998a). We refer (o both domain-specilic and
general conceptualizations of belicls throughout this chapter.

Very closcly related to the notion of control beliefs is the concept of self-clti-
cacy; in fact, the terms are often usecd interchangeably. Sclf-cfficacy. however,
tends to emphasize the component of control that focuses on self-=beliels about
one’s capability to accomplish a specific task. According to Abeles (1990), sell-
beliels about abilitics (c.g., skills) and capabilitics (c.g., 10 exert cffort) combine
with belicfs about the nature of the task (c.g.. difficulty) 1o produce scll-efficacy
cxpectations. Cavanaugh and colleagues (Cavanaugh, Feldman, & Hertzog,
1998) cmphasize the personal agency aspect of scll-efficacy, stating that beliefls
about once’s ability to use a particular skill cffectively are a central component ol
the construct. Regardless of which term is used, control belicfs are important
determinants of well-being. In their analysis of imiportant contributors 10 success-
ful aging, Rowe and Kahn (1997) identified the sense of control as an important
ingredient. The contribution of control belicls to positive outcomes in Jater life
has been most notably demonstrated in the arca of cognitive functioning (Albert
ctal, 1995; Lachman, Zill, & Spiro, 1994).

CONTROL OVER COGNITIVE AGING

Consistent with the aforementioned description ol a sense of control, control
uver cognitive aging also includes a constellation of beliefs, These include beliels
about one’s own problems, capabilities, or competence (scll-ellicacy) and the
responsiveness of the environment as well as attributions that one makes about
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the ciuses of cognitive perfonmance, both successes and Tailures (Lachman, in
press). Not surprisingly, then, there are also a number of constructs that falt under
the rubric of control beliels within the domain of cognitive aging. These include
memory complaints or problems, attributions, metameimory, and self-cflicacy
(c.g.. Ryan, 1996). We include cach of these constructs in addition to the broader
notion of control beliefls in our discussion of how a sensc of control may change
in later life as well as review cvidence that belicls affect performance. Following
this, we present data indicating that the reverse effect is also possible: that perfor-
mance affects beliels. However, rescarch investigating the cffects of performance
succeesses and Tailwres on subscequent self-beliels is scant, which limits our dis-
cussion to the constructs of self-cfficacy and control belicefs.

THE EFFECTS OF BELIEFS ON COGNITIVE
PERFORMANCE

One’s sense of control is belicved to have a variety of effccts on cognitive per-
formance (Rodin, 1990). Rodin stated, “Pecople who believe strongly in their
problem-solving capabilitics are more cfficient in their analytic thinking and
complex decision-making situations. Those who are plagued by scll-doubls are
erratic in their analytic thinking. The quality of analytic thinking in turn affects
performance accomplishments” (Rodin, 1990, p. 8). Pcople high in pereeived
control are able to sce themselves as successful, and this in turn serves to motivate
performance. By contrast, if individuals sce themselves as inelficacious, they
dwell on fuiture, which could undermine performance. Perceived control can also
alfect performance by increasing effort and endurance and by deercasing anxicty

and suess (Bandura, 1997).

BELIEFS

As mentioned above, a number of beliels have been investigated in refation to
cognitive performance and aging: memory complaints, attributions, metamemory.
scll-ctficacy, and control. We review findings of age differences and the cffects off
beliels on cognitive performance, highlighting the common threads that are

closely related to the construct of control.

Memory Complaints

Complaints about memory problems typically include the frequency of mem-
ory-problem occurrence as well as the type of concern. They often reflect a con-
cern about pereeived decline and the anticipation of further decrement. Although
memory complaints appear to be prevalent in fater life (Aldwin, 1990; Cutler &
Grams, 1988; Jonker, Launcr, Hooijer, & Lindeboom, 1996; Zelinski, Gilewski,
& Anthony-Bergstone, 1990), recent cvidence suggests that the [requency of
complaints does not vary throughout adulthood. In a study of adults ranging in
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age from 25 to 75, memory problems were investigated in the context of 22 other
domains of life (Lachman, Maier, & Budner, in preparation). No age differences
were found in the reported [requency of general memory problems; 30% ol adults
at all ages identificd problems with memory as oceurring several times a week or
more. Consistent with findings from other surveys (c.g.. Aldwin, 1990; Lachman,
1991), thesc problems were not rated as highly stressful even though they were
one of the most frequently occurring problems identificd.

However, some research indicates that the clderly report more problems than

do the young with some types of memory—for example, remembering names and
telephone numbers (Cohen, 1993). This is consistent with rescarch showing thal
forgetling names is the most prevalent memory problem reported among older
adults given a list of different types of memory. problems (e.g., remembering
where they parked the car) (Leirer, Morrow, Sheikh, & Pariante, 1990). However,
there are some arcas in which older adults rate their memory as better than do the
young—Tfor cxample, paying bills, keeping appointments, and taking medicine
(Cohen, 1993). These subjective reports have been validated through obscrvations
of performance in daily life in which older adults are more likely than arc the
young to usc external memory aids to remember things they need to do (Cohen,
1993). : '
It has become more comimon in the late twenticth century for older adults to
report concerns about developing Alzheimer's discase. Older adults tend 1o over-
estimate the incidence of Alzheimer’s discase (Gatz & Pcarson, 1988). Further-
more, the Alzheimer’s Likelihood Scale (Lachman, Bandura, Weaver, & Elliou,
1995) revealed that those who thought they would be more likely to get
Alzheimer’s discase had lower perccived memory ability and stronger beliels
about the inevitable decrement of memory. Thus, these [ears and concerns about
memory loss or Alzhcimer's discase may reflect a lack of perecived control over
cognitive aging.

Unfortunately, the data at this point are cquivocal as to whether memory coni-
plaints predict actual memory deficits. For example, data have been reported
showing no relationship (Smith, Petersen, Ivnick, Malec, & Tangalos, 1996) and
showing a strong relationship (Jonker ct al., 1996) between complaints and per-
formance. Some rescarchers argue that meniory complaints are less related (o
cognitive performance and more to anxiety or depressed affect (Gilewski, Zelin-
ski, & Schaic, 1990; Smith & Earles, 1996; Zarit, Cole, & Guider. 1981). On the
basis of findings from the Memory Functioning Questionnaire (MFQ) (Gilcwski
et al.,, 1990), the issuc remains unclear. This instrument is widely used (o assess
memory problems and consists of 64 items reduced (o 4 factors (frequency of for-
gelling, scriousness of forgetting, retrospective functioning [meniory decline],
and mnemonic use). Scores from the MEQ were found 1o be significantly corre-
lated 1o word list recall and recognition scores even after controlling for subject
background variables, including depression (Zelinski et al., 1990). Thus, although
depression and memory complaints appear to be highly correlated in some cascs,
the overlap is not complete (Lachman et al., 1995).
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Although at present the data fail to make a strong case that concerns about
memary affect cognitive performance in later life, future work may uncover this
association by considering the impact of control beliels. Il one is concerned about
performance getting worse and believes that there is little one can do to improve
or prevent decline, this could result in fear, anxicty, or depression (Bandura,
1989). These emotional reactions can interfere with performance by limiting
clfort or even by leading to withdrawal [rom cognitive tasks because of fear of
failure or judgment of incompetence by others (Bandura, 1997). Rescarch also
indicates that these emotions can themselves Icad to cognitive declines through
disruption of thoughts and concentration (cl. Bandura, 1989; Centolanti, 1998).
Morcover, attributing isolated incidents of forgetting to internal stable causcs
such as Alzhcimer’s discasc can be associated with a sense of helplessness (Lach-
man ct al., 1995). Thus, concerns about memory performance may influcnce

actual performance via beliels about control.

Attributions

Attributions ire explanations individuals make regarding successful or unsuc-
cessful performance outcomes (Abramson, Scligman, & Teasdale, 1978). Older
adults arc more likely to explain outcomes in a disadvantagcous way (Lachman,
1990; Lachman & McArthur, 1986; Rodin & Langer, 1980.) For example, Lach-
man and McArthur (1986) found that when older adults failed to remember some-
thing, they blamed it on intemal and stable causcs, such as their poor memorics,
whereas young adults blamed failure on internal and unstable factors, such as lack
of cffort. Younger adults” attributional style is more adaptive because it implies
that something can be done to improve functioning the next time, namcly, trying
harder. Conversely, those who bliumed failure on internal stable factors did not
improve, perhaps because of feelings of helplessness (Abramson ct al., 1978).
These perceptions are not held only by older adults. Erber, Szuchman, & Roth-
berg (1990) found that both younger and older judges were more likely 1o
attribute memory difficultics of older adults to mental difficulties nceding treat-
ment, whercas the same mistakes made by younger adults were more likely to be
attributed to attentional problems.

huportantly, these belicls have an impact on subsequent performance. For
exiunple, older adults who attributed successful performance to internal and sti-
ble factors were more likely to improve over time (Lachman, Steinberg, and Trot-
ter, 1987). Auributions have also been found to have an clfect on perlformance
levels of clderly adults through subliminal priming. Older adults who received
subliminal priming of words describing positive aspects of aging and who were
told that their successful performance was attributable to internal (i.c.. modili-
able) lactors improved their memory scores over two trials (Levy, 1996). On the
other hand, older adults who were primed with negative age-siercotypic words
and given external (i.c., nonmodifiable) attributions showed decrements in perfor-
mance. Similarly, cross-cultural work investigating age differences in belicfs
indicates that age-related declines that are typically found in memory perfor-
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mance are not found in cultures where age stercotypes are pusitive (Levy &
Langer, 1994). Thus, older adults tend to make less adaptive atibutions that may
be due in part to cultural values, and these attributions in turn can have negative
cffects on performance.

Metamemory

Metamemory, or metacognition, examines the knowledge the individual holds
about cognitive facultics and how they work, including belicls about abilitics and
control (Cavanaugh & Baskind, 1996; Dixon, 1989; Dixon, Hulisch, & Hertzog,
1988; Zelinski et al., 1990). Mctamemory knowledge is assessed, for example, by
how much an individual knows aboul circumstances that acilitate or hinder
memory and about strategics that support faster fearning. One widely used tool to
assess metamemory is the Metamemory in Adulthood instrument (MIA; Dixon ct
al., 1988). This instrument contains seven subscales: self-reported use of strate-
gies, knowledge about basic memory processes. perecived capacity of meniory,
beliefs surrounding the stability and modifiability of mcmory, anxicty surround-
ing memory performance, perecived importance of memory achicvenment, and
locus of control. Factor analyses reveal that there are two higher-order factors,
memory knowledge and memory sclf-efficacy, the latter of which includes per-
ceived capacily of memory and locus of control (Hertzog, Dixon, Schulenberg, &
Hultsch, 1987). Reports of age differences in metamemory depend on the specific
aspect under investigation. In general, however, younger adults tend 10 score
higher on perceptions of abilitics and strategy use (although some rescarch has
found no age differences), whereas older adults tend to score higher on pereep-
tions of decline and problems associated with memory (cl. Dixon, 1989),

More importantly, metamemory has been found to be related to nemory per-
formance among older adults; those who have higher levels show superior perfor-
mance on a wide range of memory tasks (c.g.. Cavanaugh & Poon, 1989; Hert-
zog, Dixon, & Hultsch, 1990). The focus of much of this rescarch has used MIA
subscales assessing belicls about onc’s own cognitive abilities (i.c.. sell-elficacy
beliefs or control beliefls), both of which are described below,

Self-Efficacy

As mentioned carlier, sclf-cllicacy refers to belicfs about one's ability 1o bring
about desired outcomes (Bandura, 1997). Self-cllicacy beliels are assessed in terms
of the degree to which individuals expect to be able 1o perform a particulir task as
well as their level of confidence in this belicl (or prediction). The data suggest that
belicfs about cognitive performance, especially memory, tend 1o be at lower levels
among older adults relative to younger adults (cf. Berry & West, 1993). However,
both young and older adults tend to become more accurate over time, especiatly for
tasks on which they performed well (Lachman & Jelalian, 1984).

Sclf-efficacy has been shown to be associated with copnitive perfornance ina
number of different ways. For example, those who believed they had better mem-
ories outperformed those with lower self-cflicacy scores (Lachmun et al., 1987)
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and they were more likely to improve their performance in response l(? memaory
training (Rebok & Balceerak, 1989). Similarly, findings from a Tongitudinal study
ol older adults showed that ¢fficacy for influencing everyday lasks was one ol
Tfour predictors (the others being cducation, physical activity, and pulmonmy
functioning) of maintenance of cognitive functioning (Albertetal., l‘)‘).'ﬁ). _
Scif-clficacy predicts not only current performance but also changes in pcrln_r-
mance (Sceman, McAvay, Mcmill, Albert, & Rodin, 1996) and confidence
one’s abilities to improve (Bandura, 1997; Lachman ct al., 1995). Some work
suggests that those who have higher self-cfficacy belicfls are likely to exert more
cltort and 1o spend more time studying or learning the material (Berry, 1987).
Thus, the higher performance levels of individuals with high scll-efficacy could

be in part attributable 1o motivational factors (Bandura, 1997).

Control Beliefs

The constructs ol sell-cfficacy and control overlap, with the former being more
closely related to beliels about one’s capabilitics and the latter being more closely
rehited o beliels about factors that are responsible for performance outcomes. As
mentioned above, however, control is sometimes considered 1o be a broader con-
cept in that both scll-efficacy and outcome expectalions arc important facets ul:
control (Bandura, 1997). A similar distinction can be made within the locus ol
control literature between the constructs of internal and external control (Leven-
son, 1974). In this case, internal control refers to internal causes of behavior, such
as sclf-cflicacy, and cxternal control refers to external factors that influence oul-
conies, Despite these subtle differences, we use the broader conceptualization of
contral beliefs in the discussion that follows and include both the internal and
external dimensions of control.

Although age dilferences in control beliefs have been reported (Lachman,
1986), morce finely grained analyses indicate that these differences arc more pro-
nounced for external control than for internal control. This suggests that although
alder adults are more likely than are the young to believe that external factors are
responsible for their cognitive performance, they nevertheless have similar beliels
about their abilities and the role that internal factors such as cffort play in achicv-
ing outcomes. That is, older adults arc more likely to report that external [actors
contribute to their performance—for example, that they necd 1o rely on others 1o
help them with cognitive tasks. Even though age differences in internal control
belicls are minimal, older adults tend to hold the belief that age-related decre-
ments in performince are incvitable (Lachman, 1986). o

A pood deal of rescarch is consistent with the notion that control beliefs
alfect cognitive performance (c.g. Berry, 1987: Cavanaugh & Poon, 1Y8Y:
Grover & Hertzog, 1991: Lachman et al., 1982 Riggs, Lachman, & Wingficld,
1997; Stine, Lachman, & Wingficld, 1993). This relationship is cven stranger
for domain-specilic control beliels (c.g., Lachman, 1986) and for older adulis
(Dixon & Hultsch, 1983; Lachman ct al., 1982). Specifically, these data suggest
that those with high levels of control beliels outperform those with lower levels.
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IFor example, Lachman and colleaguces (Stine ct al., 1991) used the Personality
in Context Scale (PIC) (Lachman et al., 1982) (o asscss the relationship of per-
ceived control to cognitive performance. This instrument contains three control
scales regarding everyday cognitive tasks: internal, chance. and powerful oth-
ers. The internal scale is designed to tap beliefs that improvements are possible
through one’s own clfort and contains items such as “I know il | Keep using my
memory I will never lose it.” The chance scale includes items such as “There's
nothing I can do to preserve my mental clarity,” which are designed to capture
beliefs that performance is controlled by fate or chance. The powerlul others
scale refers (o a reliance on other people for achieving outcomes and includes
items such as “I can only understand instructions afier somcone explains them
to me.” The external scales of chance and powerful others were negatively cor-
related to performance on a prose recall task, and interestingly, this relationship
was stronger when adults had no control over the speech input (relative to when
they could pause the recorded narratives). Thus, these data suggest that pcfccp-
tions of external control are particularly important when actual control is absent
(Stinc et al., 1993).

In another study, older adults were divided into “internals™ and “externals™ on
the basis of their scores on the PIC to determine whether these (wo groups dif-
fered in terms of memory monitoring and prose recall (Riggs ctal., 1997). PPartic-
ipants were required to sclect the size of speech input they believed they could
accurately recall for both word lists and mcaningful passages. Internals showed
higher levels of recall for the prose passages and were better able to monitor Uieir
memory as indexed by the segment sizes they could accuralely recall. These data
lend some insight into potential mediational processes in that older adults witl
high internal control beliefs were better at monitoring their memory capacily,
which in turn led to more accurate recall.

Because Lachman and colleagues (Lachman, Weaver, Bandura, Clljolt, &
Lewkowicz, 1992) were interested in investigaling perceptions ol ability and con-
trollability that were specific to the domain of memory, the Memory Controllabil-
ity Inventory (MCI) was developed. This instrument incluchs items that assess
conltrollability, as does the PIC, but it also atlempts to distinguish between per-
ceplions of present and future abilitics through the use of Tour scales: present abil-
ity, potential improvement, cffort utility, and inevitable decrement. The data thus
[ar indicale that these perceptions are indeed related to cognitive performimce.
For example, the inevitable decrement scale was correlated with working memory
and text recognition, present ability and potential improvement scales were
related to name-lace recall, and all four scales were correlated with list recall
(Lachman et al., 1995).

In their investigation of the psychometric propertics of the MCI, Cavanaugh
and Baskind (1996) found significant correlations between subscales of the MCI
and the MIA. Simifarly, Bachrach (1998), using four subscales of the MCI (pre-
sent abilily, potential improvement, effort utility, and inevitable decrement),
found significant correlations with MIA subscales, in particular, with the capic-
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ity, change, and locus of control subscales. Thus, these data support the notion
that the constructs of control and metamemory have a high degree of overlap.

IUis interesting, however, that control and self-cfficacy do not affect all cogni-
tive abilities uniformly (Gold, Andres, Elezadi, Schwartzman, & Chaikelson,
1995: Lachman & Jelalian, 1984; Miller & Lachman, 1998; Sceman ct al., 1990).
For example, some work has shown that control belicls are more highly related to
verbal relative to nonverbal tasks (Gold ct al., 1995; Lachman & Jelalian, 198-;
Sceman ct al, 1996). One of the goals of future rescarch, therefore will be to
determine which cognitive domains are more closely finked to a sense of control
wnd Lo uncover the factors responsible fTor these dilferences across cognitive
domains,

In summary, the evidence presented in this scetion suggests that the beliefs we
hold about our abilities vary by age and influence our performance levels. TFor
older adults, this implics that a sense of control has a positive influence in the face
ol an age-related decline in cognitive performance (c.g.. Salthouse, 1991}, Posi-
tive adtributions, knowledge of memory processes, high sclf-cfficacy, high control
beliels, and perhaps low levels of memory complaints bode well for cognitive
ottcontes. As we show next, however, the nature of the relationship between
beliels and performance is somewhat complicated by whether background luic-

“tors, which appear to have an impact on the magnitude of this association, urc

taken into consideration,

CONTROIL BELIEFS IN RELATION TO OTHER
PREDICTORS OF COGNITIVE PERFORMANCE

In addition to the literature surrounding control belicls, there is a large body of
rescarch addressing the nature of other sources of individual differences in cogni-
tive performance in later life. Some longitudinal rescarch, for example, has shown
that good health and education (e.g., Albert et al., 1995; Katzman, 1997: Schaic,
1990) contribute to cognitive performance. Similarly, other swork has shown cor-
relations between cognitive performance and social activity (Hultsch, Hammer, &
Small, 1993: Luszcz, Bryan, & Kent, 1997) heaith (Earles, Connor, Smith, &
Park, 1997; Hultsch et al., 1993; Perlmutier & Nyquist, 1990), gender and vocab-
ulary (Luszez et al., 1997), speed of processing (Earles ct al., 1997; Luszez ctal.,
1997), and excercise (Simonsick, 1997; Dustman ct al., 1984). Given that these
fictors are important contributors of cognitive functioning, we werce interesied in
determining how these variables compared to control beliels in their abitity to
predict cognitive performance across the life span. Specifically, our goal was 1o
determine whether the effects of control beliels on cognitive performance were
altered by the presence of other predictors and to explore age—performance rela-
tions by decomposing the age-related variance in cognitive ability.

To do this, we categorized predictors (Tuble 2.1) into noncognitive factors
(activity, health problems, exercise, gender), cognitive control (beliels about con-
trol over thinking and learning), distal cognitive ability (vocabulary and cduci-
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TABLE 2.1 Independent and Dependent Meisures

Focus oN St

Independent variables Dependent variables

Short-terns memory
Forweard digit apan: WALS subseale
Backwanl digit span: \WALS subseale
Couniing hackward tadk: Beginning with
478, the number of times panicipanis
correctly sultracted 7 within 30-secomd

Nouncopnitive
Healih problems: Self-report seales
meusuring acule illnesses, chronic
illnesses, and number of prescription
medicutions
Activity: Number of meetings attended per
week, hours worked for pay and as a
volunteer per week, and student status
(none, part time, full time)
Ivercise: Frequency of cngagement in
moderate-lo-vigorous phiysical activity
Gender
Cognitive control beliefs
Perceptions of comrul: Learning processes
Percepiions of control: Thinking processes

interval
Divided uttention
Letter comparisan tak (Salihouse)
Conmting hackwarnd sk Beginning with
350, he number of tines participants
correctly sublracied 7 within M)second
interval
Reasoning
Raven’s Advanced Progressive Matrn e
Distal cognitive Schaie-Thurstone leier serie
Vocabulary: WAIS subscale
Lducation level: Years of cducation broken
down into 12 levels
~ Proximal cognitive
DSST: WALS (speed)
Age
Age: Years of uge
Age’s Age squared

DSST = digit symbol substitution test; WAIS = Wechsler Adult lntelligence Scale,

tion), and proximal ability (speed). This categorization scheme allowed us (o

evaluate predictors vis-a-vis proximal and distal influences (Salthouse, 1991).
Hicrarchical regressions were used to predict age-related and total variznee in
cognitive performance in a representative sample of adults. To have a wide range
of cognilive abilitics, we sclected three domains of cognitive functioning, reason-
ing, short-term memory, and divided attention. These domains represent arcas
that typically show (rcasoning), fail to show (short-term mcuuu)) ad sometimes
show (divided attention) age-related declines.

Data presented here (based on Miller & Lachman, [998) arc a subscel ol those
from the Midlife in the United States (MIDUS) Survey conducied by the John D,
and Catherine T. MacArthur Foundation Network on Suceessful Midlife Devel-
opment (MIDMAC). This subsct, the Boston In-Depth Study of Management
Processes in Midlife, consists of an intentional oversampling of noninstitutional-
ized, English-speaking adults, between the ages of 25 and 75 (M = 47.8. $D =
13.1) inthe greater Boston area. Of the sample, 41.1% were women and roughly
hall of the participants had college degree or higher. The sample (1 = 253) was
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composcd of 83 young adults, 105 middle-aged adults, and 65 older adults (ages
60-75; M =057, 512 =4.1). Age groups comprised comparable distributions of
men and women, and education did not vary as a function of age, gender, or a
combination ol the two.

Data collection vccurred over three time periods, 6-8 months apart. For the
cognitive measures, participants were tested individually in their homes at Time
2. Demographic information (gender, age, education) as well ax health, activity,
and excicise measures were collected through both interview and questionnaire
formais at cither Time | or Time 2. Cognitive control was assessced at Time 3.

We Tound the expected age-related declines in reasoning abilities such that
younger adults outperformed middle-aged adults, who in turn outperformed the
oldest group (c.g., Schaie, 1990). The analysis on divided attention also showed
significant age differences; however, these were attributable to declines for the
oldest relative to the younger two groups, who did not differ from cach other. The
results of the analysis on short-termt memory showed that middle-age group out-
performed the older adults; however, the younger adults did not differ from cither
the middle-aged or older groups. Thus, this pattern of declines in reasoning and
divided attention but not in short-term memory among the oldest group relative o
the youngest group is consistent with past rescarch (cl. Salthousce, 1991; Smith &
Earles, 1996). Furthermore, because the middle-aged group scored above the
sample mean on three abilities, these data suggest that midlife is a time of rela-
tively high levels of performance across several dilferent abilitices.

To examine the degree ol overlap among the predictors and outcome mci-
sures, we lirst computed zero-order correlations (Table 2.2) among all variables.
The two predictors that appeared to show the greatest number of significant cor-
relations to other predictors were exercise, which correlated with all other predic-
tors exeept quadratic age, and speed of processing, which was related to all other
predictors exeept activity. Control beliels were positively correlated to excreise
and to both cognitive predictors (vocabulary, speed) and negatively corrclated to
health problems and age, however, beliefs were uncorrelated to activity, gender.
cducation, and quadratic age. All three cognitive variables were significantly cor-
rehited to cach other and each showed a distinet constellation of correlations with
the predictors. Thus, these {indings show that although there is some degree of
overlap wmong predictors, the magnitude and the patterns of the corrclations var-
icd across cogaitive factors.

To assess the individual contributions of cach category of predictor, we entered
them into three hierarchical regressions separately by cognitive outcome variible
(Table 2.3, Modcls 2-5). Noncognitive factors explained between 5% and 155 of
the vartance in cognitive performance. This is consistent with past rescarch
demonstrating that noncognitive fuctors, such as health and lifestyle, are associ-
ated with cognitive abilities in a varicty of domains (c.g.. Earles ct al., 1997:
Hultseh etal., 1993; Luszez et al., 1997; Perlmutter & Nyquist, 1990). Cognilive
control beliels significantly predicted performance on the short-lerm memory

task and reasoning task (3% and 5% of variance, respectively) but not on the
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divided attention task. Although in past work control beliefs lave been associated
with memory (Stine et al., 1993) and reasoning performance (Grover & Hertzog,

1991 Lachman & Jelalian, 1984; Lachman & Lell, 19895, we e unawine ol

work addressing control in relation to divided attention performance., Distal cog-
nitive factors (9-27% of variance) and speed of processing (12-39% variance)
significantly predicted cognitive performance on all tasks. This was not surprising
given that past research has also shown speed of processing (Earles et al., 1997,
Luszez ctal, 1997; Park et al., 1996) and cducation (i.c.. distal cognitive) (Albert
ct al., 1995; Schaie, 1990) to be important predictors of cognitive perfornmee.
These data are consistent with past research showing that both noncoghitive and
cognitive background variables predict performance across i wide range ol ubili-
ties and with rescarch showing that control beliefs predict perfornince for soime,
but not all, cognitive abilitics (c.g., Scaman ct al., 1996).

Although these data support the notion that background variables and cogni-
tive control beliefs are both important factors of cognitive performance, two fur-
ther sets of inquiry arc needed to help clarify the relationship between control and
cognition and how this relationship may differ with age. First, it is theoretically
important to determine the extent (o which variance explained by control beliefs
and the other predictors is age related (¢f. Salthouse, 1996). For example, do
beliels about cognitive control explain variance that is attributable o age alone?
Second, given that there was a moderalte degree of overlap wmong the predictor
variables (cl. Tuble 2.2), it is also important to determine whether the relitionship
between control beliefs and cognitive performance will be diminished or even
disappear after background variables are considered.

So that we could investigate the proportion of age-related variance explained
by cach predictor category, we first calculated the total amount of variance
cxplained by age alone. As shown in Table 2.3, age (Model 1) accounted for 3%,
6%, and 19% of the variance in short-term memory, divided attention, and rea-
soning performance, respectively. Next, the unique age-related variance was cal-
culated by determining how much variance age explains after partialling out the
other predictor variables. The difference between this unique age-related variance
and the total age-related variance was then be divided by the total :lgc-rcll:llcd
variance. The results of this step, depicted in Models 2-5, indicate the degree to
which cach category of predictor explained variance in cognitive performance
that was attributable to age alone. A comparison of these models shows that cog-
nitive control belicls were moderately strong in their ability to account for age-
related variance. Beliefs attenuated the age-related variance for short-term mem-
ory by 18% and lor rcasoning by 14%.

Last, Model 6 (sce Fig. 2.1) shows the total model with all five sets ol predic-
tors entered hicrarchically (o assess the relative strength of factors ranging from
distal to proximal (cf. Salthouse, 1991). In this analysis, noncognitive back-
ground variables were entered before cognitive control beliefs 10 assess the
cffects of beliefs after partialling out gender and individual difTerences in activity,
excrcise, and health, This model, summarized in Table 2.3, accounted for belween
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24% and 6% ol the variance in cognitive performance. Tmportantly, when
noncognitive lactors were controlled for, control beliels were only marginally
signiticant Tor reasoning ability and dropped below significance for short-terim
memory. These data suggest that beliefs about control overlap with some combi-
nation of health, activity, exercise, and gender. Significant correlations between
control beliels and health problems and exercise (sec Table 2.2) suggest that these
two variables may be responsible for this overlap. Further rescarch may be able 1o
shed light on possible mediational processes linking control beliels, health, exer-
cise, and cognitive perlormance.

Given that the total variance explained differed across cognitive factors, it i~
helpful o consider variance explained by cach predictor (taken from hicrarchical
analyses) as a proportion of the total variance. Figure 2.2 shows that control belicls
explain the sanie proportion of variance in both short-term memory and reasoning.
These data beg the question as to why these two variables are associated with
beliels whereas divided attention fails to show this association. It could indicate
that our donmain-specilic measures of control need to be more specilic Lo the cogni-
tive task under investigation. Aliematively, it could be that the divided attention
task is too diflicult to be influenced by control belicls and that beliels are more
likely to affect cognitive tasks that are only modcrately challenging to older adulis.

In summary, this study demonstrated that the strength of cach predictor cate-
gary, whether distal or proximal in nature, varicd as a lunction of cognitive
domain and varied in the extent to which it shared age-related variance. Further-
more, beliels about control predicted cognitive performance within the domains
of short-term memory and reasoning but not for divided atiention. It is important
to note, however, that these significant relationships were attenvated when back-
ground variables were taken into consideration. Finally, the large overlap between
control beliels and noncognitive measures suggests that more work is needed 10
uncover processes underlying these factors so that we can better understand Fac-
tors contributing to successful cognitive perlormance,

Betore we conclude the sections dealing with the effects of control beliels on
performance, we must point out that not all rescarch has found a link between
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beliels about cognitive ability and cognitive performunce. Jonker, Smits, and
Deeg (1997) administered both metamemory (MIA) and memory measures
within the less-threatening environment of participants® homes, They found litde
evidence of a relationship between metamemory and immediate recall, delayed
recall, and prospective memory performance. In fact. after controlling for age,
cducation, and gender, they found that affective subscales of melamemory
(achieverment and anxiety) were stronger predictors of memory performance than
was the locus of control subscale. Other research, however, argues that the rela-
tionship between cognitive performance and alfective measures may be moder-
ated by sell-cfficacy (van den Heuvel, Smits, Deeg, & Beekman, 19906). a pussi-
bility that we explore in our model described at the conclusion of this chapter.
Thus, although it is possible that moving away from laboratory testing practices
will weaken the association between self-cflicacy and cognitive performance, the
overall pattern of findings suggests that sclf-cllicacy is an important factor associ-
ated with cognitive performance among the clderly.

Within a social learning perspective, Bandura (1997) suggested that control
belicfs alfect performance in part because low elticacy is associated with anxicty
and low levels of effort, which lead to decreased levels of perlormance. An impor-
tant aspect of this model is that the relationship is reciprocal in that belicfls are
influenced by multiple factors, including performance experience. Individuals
judge their abilitics on the basis of past performance on similar tasks. Morcover,
cxpectancics can be affected vicariously by watching others or through knowl-
cdge of aging stercotypes about performance (Bandura, 1997: Levy & Langer.
1994). Thus, we also nced to consider the cffects of cognitive performance on

control belicfs.

THE EFFECTS OF COGNITIVE PERFORMANCE
ON CONTROL BELIEFS

In addition to the well-established lindings reviewed in the preceding section
that beliels affect performance, Bandura's (1997) notion that performance influ-
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caces scll-efficacy is also supported by rescarch on aging (¢.g.. Albert et al
1995: Buachrach, 1998; Berry & West, 1993: Bandura, 1997; Lachman, 1991
Relative to the previous scction, however, this perspective is underrepresented
within the adult development and aging literature; therefore, we hiave nol
attempied to separate the findings into subhecadings. Instcad. we review the rele
vant literature on control beliefs and related construcls together.

One example of how cognitive performance influences controf belicfs can by
found in an experiment in which participants were randomly assigned o one ol
lwo instruction groups: memorize a list of activities (c.g., close the window) fo
pantomime them or to recall them verbally (Bachrach, 1998). Thosc in the pan
tomime group showed higher levels of recall than did the other group. and this
benelit was greater for older adults, suggesting that encoding instructions can be
particularly important to older adults. Importantly, this performance benetis
appeared to alfect perceptions of memory controllability in that older adults in the
pantomime group scored higher on control belicf measures than did those in the
verbal recall group. Not only did recall performance predict perceptions of meimn
ory control immediately following the task (using the MCI), but this dilference
persisted up to 2 weeks later (using the MIA).

There is also some evidence that prior experience with memory tiashs can
affect levels of self-efficacy in terms of memory monitoring. That is, past perfor
mance can aflect sclf-belicfs about future performance. For example, some
rescarch shows that belicls about performance levels arc typically more accuriue
alter the task has been completed and this accuracy increases over trials (Hen
zog. Dixon, & Hultsch, 1990; Lachman & Jelalian, 1984). West, Dennchy -
Basile, and Norris (1996) asscssed both everyday tasks (presumably highls
familiar} and laboratory tasks and found that older adults mproved memon
monitoring over time for only the more familiar tasks. This suggests that know-
cdge inherent in everyday tasks enables older adults to make betier use of actuul
performance levels to modify their self-belicls. This line of rescarch showing
that past performance can influence sell-perception is important because these
belicls can significantly impact learning. Specifically, learning can be compro
mised if older adults arc investing too little or too much of their cognitive
resources (Connor, Dunlosky, & Hertzog, 1997). In fact, somc evidence suggests
that older adults are not as adept as are younger adults in using information
regarding past performance, which has the effect of making older adults more
conlident than they should be on the basis of their recall ability (Dunlosky &
Connor, 1997). Not surprisingly, then, this misperception can affect future pei
fornuance levels, illustrating the cyclical nature of this relationship, a topic tha
explored in greater detail in the next section.

Finally, data from longitudinal (Lachman, 1983; Lachman & Lcfl, 1989)
intervention (Caprio-Prevette & Fry, 1996; Diumann-Kohli, Lachman, Klicel, &
Baltes, 1991; Lachman et al., 1992) studies, also support the notion that cognitive
performance influences belicfs. In two short-term longitudinal studics. cognitive
performance predicted change in control beliefs. Those who had higher levels ol
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performance were less likely to show declines in control belicls (Lachman, 1983;
Lachman & Leff, 1989). Similarly, cognitive skills training for Laboratory rasks
led to increases in sell-cfficacy for these tasks: unlortunately, however, this train-
ing failed 1o transfer to beliefs about abilities in everyday tasks (Dittann-Kohli
ctal., 1991).

In a memory intervention study designed 1o tmprove both memory perfor-
mance and control beliefs, individuals who received both cognitive restructuring
and memory training showed greater increases in memory control than did those
who reccived only memory skills training (Lachman et al., 1992). In a similar
study, memory training that targeted sell-belicls in addition 10 traditonal
mctinemory training was found (o be more clfective in improving memory self-
efficacy than was traditional metamemory training alone (Caprio-Prevette & Iry,
1996). Thus, performance success as a resull of training appears 1o influence sub-
scquent self-beliefs about performance. especially when the beliefs are dircctly
targeted in the training.

To summarize, the findings surrounding the ¢lfects of perforimance on beliels
support the notion that our past performance has an impact on how we pereeive
oursclves. Data from both cross-sectional and Tongitudinal work show that higher
fevels of performance bode well for subsequent positive self-beliefs. This fine of
rescarch, however, is somewhat sparse and could benefit from a more in-depth
look into feedback mechanisms that are responsible for this link. This may help
improve our ability to intervene in cascs in which negative performance lowers
self-beliels and help to stem future harmful effects that may resull.

The rescarch reviewed in this chapter has drawn from a wide varicly of
mcthodologies including correlational, cross-sectional. short-term longitudinal,
intervention, and experimental designs. It has also included o comparison of
age groups such as young and older adults, or a wide continuum of ages, or only
older adults. These studies have also used different measures of control beliels
and related constructs, as well as many different facets of cognitive perflor-
mance. With all these variations, the bulk of the research supports the notion
that the belicls we hold about our cognitive capabilitics have an impact on our
subsequent performance levels. Similarly, the little research thin has addressed
the effects of performance on belicls suggests that this (oo occurs: our perfor-
mance influences our scif-beliels. Although some rescarch suggests that the
association between belicfs and performance is stronger among older adults
(Dixon & Hultsch, 1983; Lachman ct al., 1982), morce rescarch is needed 1o Sys-
tematically determine specific factors responsible for this relationship as well
as which cognitive domains are most closely linked to belicls. Such bickpround
variables as gender, health, activity, and age appear to overlap with beliels;
however, the mechanisms responsible for these links are not well articulated.
Nevertheless, the evidence reviewed thus far is consistent with social learning
theories (Bandura, 1997) showing that those who have high levels of pereeived
control actually do show higher levels of performance and that this in turn

alfects sell-belicls.

MO AN e e e -
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A CONCEPTUAL MODEL OF THE
RELATIONSHIP BETWEEN SENSE OF
CONTROL AND COGNITIVE AGING

Rescarch findings reported above are consistent with a reciprocal model of the
relationship between control beliefs and cognitive lunctioning in later lifc. There
is cvidence that control beliels affect performance, and there are also findings
suggesting that cognitive functioning affects control beliels. Morcover, the effects
of control beliels are not isolated; the variance associated with control beliels
overlaps with other noncognitive variables, such as health and cxercise, in pre-
dicting cognitive functioning, However, morce rescarch is needed to uncover the
mediational processes involved in linking control beliels and performance. Using
a cognitive social learning theory perspective (Bandura, 1997), we developed @
conceptual maodel to represent this relationship, with the goal of guiding future
rescarch on the mediational processes involved (Lachman ct al., 1994; Lachman,
in press). The model suggests that the mediational processes include behavioral,
physiological, motivitional, and affective lactors,

The conceptual model presented in Figure 2.3 illustraies the interplay of age-
related losses and changes in attitudes and motivation and captures the cyclical
nature of aging processes (Lachman, Ziff, & Spiro, 1994). Similar to the social
breakdown syndrome proposed by Kuypers and Bengtson (1973), this model
cxamines the relationship between internalized negative expectations and age-
related declines. To illustrate one possible chain of events (cf. Figure 2.3), age-
related losses in cognitive [unctioning can lead to a lowered sensc of control. This
may involve a lowered sense of sell-cfficacy (lack of confidence in abilities),
external beliels (fecling one cannot do something about decling performance
because doing so is not under one’s own control), and/or attributions to intcrnal
stable causes (itis due to aging or poor ability). This lowered control in turn may
affect motivation to change, resulting in lower levels of effort and less persistence
in the face of difficultics, and may result in alfcctive changes, such as depression
and/or anxicty. This process is cyclical in that lowered cffort can result in further
cognitive decline through disuse, deconditioning, or atrophy.

A similar chain of events can be triggered by beliels that declines are present
rather than the actual presence of declines. For example. if older adults perecive
themselves as becoming less capable (low cfficacy) and attribute these perceived
declines to unchangeable aspects of the aging process (maladaptive attributions).
they may feel that nothing can be done (low sense of control) (Lachman ct al.,
1994). These lowered control beliels may be associated with decreased motiva-
tion to engage in daily activitics with cognitive demands and with physiological
changes due to increased distress about one’s limitations and the potential down-
ward course of aging. The cyclical nature of the model indicates that regardless off
where one begins, this is an ongoing proccess. That is, motivational delicits can
trigger memory decrements and, at the same time, memory declines can trigger a
lowered sense of control. These dynamics help explain why, for example, mem-
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FIGURE 2.3  Mcdiational model linking control belicfs and cognitise perloriance,

ory loss may be accepted as incvitable among older adults (c.g.. Smith & Earles,
1996), despite the fact that some of these declines are modiliable or even
reversible (Schaie & Willis, 1986). Once the process is in motion, therefore, it
may continue in a downward path unless interventions are introduced to modify
belicefs, alfect/motivation, and/or performance (Lachman, in press).

In the cyclical model of age-related loss, the sense of control, motivation,
and alfcctive factors are considered as antecedents, conscquences, wnd media-
tors of age-related losses. Consistent with social cognitive behavioral theory
(c.g., Bandura, 1997; Scligman, 1991), the relationship between beliefs and
performance is dynamic and reciprocal in nature. Although there has been litile
cmpirical work on the mechanisms that link control beliefs and cognitive per-
formance in later life, several classes of mechanisms have been identified (Ban-
dura, 1997): bchavioral/motivational (c.g., clffort, attention, activity level),
alfective (c.g. depression, anxicty), or physiological (c.g.. stress, exercisc.
social support). Future research is needed to test the viability of thesc hypothe-
sized mediators. As data presented here suggest, it is likely that these mediators
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are not isolated influences but operate together. Ultimately, this work iy be
usclul for refining intervention programs to improve cognitive functioning in
the clderly.

The model in Figure 2.3 suggests that inlervention programs to improve cog-
nitive functioning should be multifaceted (cf. Lachman, in press). Older adulis
who improve their cognitive performance do not necessarily improve their helicls
about control which may limit Tong-term benefits of imtervention. Although for
younger adults performance experience mnay be sufficient for changes in sell-cffi-
cacy, this does not appear to be the case for the clderly (Bandura, 1997). Thus. an
intervention that is direetly focused on changing beliels is recommended in con-
Junction with teaching strategices for improving cognitive performance (Lachman,
in press). This multifaccied approach has been successfully applicd in two
domains: memory enhancement (Lachman et al., 1992) and excrcisc programs for

sedentary adults (Jette et al., in press; Lachman ct al., 1997).

SUMMARY AND CONCLUSIONS

The rescarch reviewed in this chapter shows consistently that there is a signif-
icant relationship between control beliels and cognitive performance in later fife.
Clcarly, there is cvidence that control belicfs predict changes in cognitive func-
tioning. However, the nature of this relationship is not fully understood. Much of
the rescarch has been cross-scctional and correlational in design, limiting the
conclusions that can be made about process. Also, when background factors (i.c..
health activity, exercise, and gender) arc accounted for, the nature of the relation-
ship between control beliefs and performance changes. Thus, future rescarch is
needed to investigate which domains of cognitive functioning arc most closcly”
linked to both background factors and control belicfs and why.

The findings reviewed in this chapter also indicate that cognitive perfor-
mance lcads to changes in control belicls, consistent with findings in Bandura's
theoretical work (e.g., Bandura, 1997) describing the reciprocal nature of con-
trol beliels and performance. We presented one model linking beliefs and cug-
nitive performance to illustrate the complexity of the relationship and 10 guide
questions for future research. However, more rescarch on the mediational fic-
tors linking control beliefs and cognitive aging is nceded. For example, it is
important to consider the role of biomedical and other psychosocial and hehiy-
joral factors as potential mediational processes (cf. Elliott & Lachman, 198Y;

~ Lachman, 1991; Lachman, ct al., 1992; scc also Fillit & Butler, 1997). Addi-

tionally, although time (Berry, 1987) and stratcgy (Stine ct al., 1993) have been
implicated as factors reflecting cffort and performance, we know relatively Tit-
tle about how cffort is manilested in cognitive performance. Rescarch of this
naturc could be used to identify which factors are more or less modifiable and
thus could lend themselves to interventions designed to improve the quality of

life among older adults.



3 SECTION | FOCUS ON Stur

ACKNOWLEDGMENTS

Support Tor this chapter was provided by National Lnstitute on Aging INIA) anung goant 132
AGUO204 and by the John D. and Catherine T, MacArthur Foundation Network an Stceesslul Mudlite
Development (MIDMAC). Address comespondence to the Departiment of Psychology, Bramdeis Uni-
versity, Waltham, MA 02454-9110.

REFERENCES

Abcles, R. P (1990). Schemas, sense of control, and aging. heJ. Rodin, C. Schooler, & K. W, Scliaic
(Lds.) Self-directedness: Cause and effects throughonur the life conane. Hillsdide, NJ: Lawience
Lrlbauim Associates.

Abramson, L. Y., Scligman, M. E. P, & Teasdule, J. D. (1978). Learncd helplessness: Critique and
reformulation. Journal of Abnormal Psychology, §7, 49-74,

Adbert, M. S., Jones, K., Savage, C. R., Berkman, L. Sceman, T., Blazer. Do, & Rowe, J. W, [AUSAIN
Predictors of cogaitive change in older persons: MacArthur studies of suevesstul aging, PP hal-
opy and Aging, 10, 578-589.

Aldwin, C. (1990). The clder's life stress inventory: Egoventric and nonegoceitiiv steess, In ALAL T
Stephens, S. E. Hobloll, J. H. Crowther, & D. L. Tennenbaum (Eus.). Stress aned ¢ oping in late Iife
Jumilies (pp. 49-69). New York: Hemisphere.

Bachrach, P. S. (1998). Prospective memory and aging: Expectations, beliehs, and performance,
Unpublished doctoral dissertation, Brandeis University, Waltham, MA.

Bandura. A. (1977). Scll-cfficacy: Toward a unifying theory of behavioral change. adhelogical
Review, 85, 191-215.

Bandura, A. (1989). Regutation of cognitive processes through perecived sell-cliicacy. Developmental
Psycholugy, 25, 7129-735.

Bandura, A, (1997). Self-cflicacy: The exercise of control. New York: W, . Frecmin,

Berry, J. M. (1987 August). A self-cfficacy model of memory performance. Paper presented at the 95™
annual convention of the American Psychological Association, New York.

Berry, J. M. & West, R, L. (1993). Cognitive sell-cfticacy in relation to personal mastery and goal et
ting across the life span. international Journal of Dehavioral Developmenr, 16, 351-3179,

Caprio-Prevelte, M. D, & Fry, P. S. (1996). Memory enhancement program for community-hised
older adults: Development and evaluation. Evperimental Aging Reseanch, 22, 281-303,

Caucll, R.B.(1971). Abilities: Their siructure, growth, and action. Boston: Houghton Milflin.

Cavanaugh, J. C., Feldman, J. M., & Hertzog, C. (1998). Memary beliels as social cognition: A recon-
ceptualization of what memory qucstionnaires assess. Review of Generaf Pxychology, 2, 43-085,

Cavanaugh, J. C., & Baskind. D. (1996). Relations among basie processes, beliets, and performance:
A lifespun perspeetive. In D. J. Herrmann, C. Mclivoy, C. Hertzop. I Hentel, & M. K. Juhnson
(Lds.) Basic and applicd memory rescarch practical applications, vol. 2. Mahwah, NJ: Lawrence

Ertbaum Associates.
Cavanaugh, J. C., & Poon, L. W. (1989). Mectamemorial predictors of memory performance in young

and older adults. Psychology and Aging, 4, 365-108.

Centofanti, M. (1998, June). Fear of Alzhcimer's undermines health of clderly paticnts, APA Moaitor,
p.l.

Cohen, G. (1993). Memory and ageing. In G. M. Davies & R, 11 Logic (Edsa Memory i evervduy life
(pp. 419-59). Amsterdam, North Holland: Elsevier Science Publishers.

Connor, L. T, Dunlosky, J., & Hertzog, C. (1997). Age-related ditlerences in absolute but not relative

metamemory accuracy. Usychaology and Aging, 12, S0-71.
Costa, P. T Jr, Fozard, J. L., McCrac, R, R., & Bosse, R. (1976). Relations of age and personality

dimensions lo cognitive ability factors. Journal of Geromtelogy, 31, 663-66Y.
Cutler, S. J.. & Grams, A. E. (1988). Correlutes of sell-reposted everyday memury problems, Jonernal
of Cgantology, 3, §82-590),

e A IALT T
T CTOTIIA YWY T A T L3, WO

39

CHAPTER 2 SENSE OF CONTROL AND COGNITIVE AGING

Dittmann-Kohhi, ., Lachmian, M. E.L Klicgl, R., & Baltes, P. B. (1991). Effccts of cognitive traimng
and testing on intellectual beliels in elderly adults. Journal of Gerontology: Psychological Scr-
ences, 0, P162-104.

Dixon, RoA.(1989). Questionnaire rescarch on metamemory and aging: Issues of structure and fone-
ton. In L. W, Poon, D, C. Rubin, & B. W, Wilson (Eds.). Everyday cognition in adulthood and late
life (pp. 394-115). Cambridge: Cambridge University Press.

Dixon, R. A, Huliseh, D. E (1983). Mctamemory and memory [or text relationships in adulthood: A
cross viahdation sMudy. Jonrnal of Gerontology, 38, 689-694,

Dixon, R. A, Hultsch, D. I, & Hentzog, C. (1988). The mclamemory in adulthood (MIA} question-
naire. sychopharmacology Bulletin, 24, 671-688.

Dunlosky, J., & Connor, L. T. (1997). Age differences in the allocation of study time account for age
difference inmemory performance. Memory and Cognition, 25, 691-700.

Dustnnn, R, K, Ruliling, R, O., Russell, E. M., et al, (1984). Acrobic excrcise training and improved
necuropsychological function of older individuals. Newrbiology of Aging, 5, 35—-2.

Larles, J., Connor, L., Smith, A. D., & Park, D. (1997). Intemelations of age. self-reported hicalth.
specd, and memory. Psvchiology and Aging, 12, 675-683.

Llliot, E., & Luchman, M. L. (1989). Cohancing memory by modifying control belicls, atribu-
tions, and performance goals in the elderly. In PO Fry (Ed.), Psychology of helplessness and
control wmd antributions of helplessness and control in the aged {pp. 339-367). Annterdam
North Holland.

Erber, J. T, Szuchman, LT, & Rothberg, S.T. (19905, Everyday memory lailure: Age diflerences in
appraisal and attribution. Psychology and Aging, 5, 236-241.

Fillit, H. M., & Butler, R. N (1997). Cognitive decline: Strategies for preveniion, London: Oxlord

University Iress,
Galz, M.. & Peanson, C. G. (198K). Ageism revisited and the provision of psychological services.

American Psychologist, 43, 184-188.

Gilewski, M. J., Zelinski, . M., & Schaie, K. W. (1990). The micmory functioning questionnaire fur
asscssinent of memory camplaints in adulthood and old age. Psychology and Aging, 5, 215-232,

Gold, D. P, Andres, D, Etesadi, J., Arhuckie, T, Schwartznum, A, & Chaikelson, J. (1995). Struc-
tural equation model of intellectual change and continuity and predictors of intelligence i older
men. Psychology and Aging, 10, 294-303.

Grover, D. R., & Henzog, C. (1991). Relationships between intellectual control beliefs and paychio-
metric intelligence in adulthood. Jorrnal of Gerviology: Psychaological Sciences, 46, 109-115.

Henzog, C., Dixon, R A, & Hultsch, D. F (1990). Relationships belween mictamemory. memory
predictions, and mcemory task performance in adulis. Psychology and Aging, 5, 215-227.

Henzog, C., Dixon, R. A, Schulenberg, J.. & Hultsch, D. I (1987). On the differentiation of menory
beliefs fram memory knowledge: The factor structure of the metamemory in adulthood seale.
Experimentul Aging Reseerch, 13, 101-107.

Hultsch, D. F., Hammer, M., & Small, B. (1993). Age differenees in cognitive perforinance i later
life: Relationships 1o self-repurted health and activity style. Jowrnal of Germology: Psychalog:-

cal Sciences, 48, P1-P°11.
Jette, A., Lachman, M. . Giorgeni, M., et al, Exercise: IUs never oo late, Amerscan Jouwsnal of

Public Healih, 89, 66-72.

Jonker, C., Smits, C, H. M., & Deeg, DL L (1997). Alfect-related metamemory and memory perlor -
mance in a populatiun-based sumple of older adults, Edvcational Geromology, 23, 115125,
Jonker, C., Launcr, L. J., Hooijer, C., & Lindeboom, J. (1996). Mcmory complaints and imeniorn

impairment in older individwals, Journal of American Geriatrics Sociery, 449, 449,
Katzman, R. (1997). Education and depression as risk factors for cognitive decline, In FLNL Fillin, &
R.N. Butler (Ed.) Cogritive decline: Strategies for prevention (pp. 13=38). London: Oxlord Uni-

versity Press,
Kuypers, J. A, & Bengtson, Vo L. (197} Social breakdown and competence: A model of nornl

aging. /luman Development, 16, 181-201.
Lachman, M. L. (1983). Perceptions of intellectual aging: Aniccedent or consequence of itellectual

Tunctioning? Developumental Psychelogy, 19, 182194,



40 SECIION | Focus on SeLr

Lachman, M. E. (1956). Locus of control in aging rescarch: A cive for muliidimensional and domain.
specific assessnient, Psychology and Aging, 1, 3440,

Lachman, M. E. (1990). When bad things happen to older Peaple: Age diflerences in attributional
style. Psychology and Aging, 5, 607-609.

Lachman, M. E. (1991). Perecived cunirol over memory aging: Developmental and interventjon per-
spectives. Journal of Social Issies, 47, 159~175. :

Lachman, M. E. (in press). Promoting a sensc of control over nenior
and A.S. Necely (Eds.). Cognitive rehabilitation in old age. New York: Oxford University Press.

Lachman, M. E., Baltes, P B., Nessclroade, J. R., & Willis. §. L. (1982). Exanination of personality-
ability relationships in the clderly: The role of the contexiual (interface) assessiment mode. Journal
of Rescarch in Personaliry, 16, 485-501.,

Lachman, M. [, Bundura, M., Weaver, S. L., & Ellio, E. (1995). Assessing anemory control beljefs:
The Mcmory Conuollability Inventory. Aging and Cogunition, 2, 67-84.

Lachman, M. E., & Jelalian, L. (1984). Sclf-cl’licacy and artributions [or intetecual performance in
young and clderly adults. Journal of Geromology, 39, 577-582.

Lachman, M. E., Jeue, A, Tennstedt, S., et al. (1997). A cognitive-behavioura) model for promoting
regular physical activity in older adulis. Psychology. Health & Medicine, 2, 251-161.

Lachman, M. ., & LelT, R. (1989). Beliefs about intellectual eflicacy and control in e clderly: A
five-year longitudinal study. Developmental Psychology, 25, 722-728.

Lachman, M. E., Muier, H., & Budner, R. (in preparation), When and what.is midlife? Not just prob-

yaging. In DU L. Biickman,

lems and crises.

Lachman, M. E., & McAnhur, L. Z. (1986). Adulihood age differences in causal aitributions for cog-
nitive, physical, and social performance. Psycliology and Aging, 1, 127132,

Lachman, M. E,, Sicinberg, E. S.. & Trotter, S. D, (1987). The cllects of control beliels and atriby-
tions on memory self-assessments and performance, Psychology and Aging, 2, 266-271,

Lachman, M. ., & Weaver, S. L. (1998a). Sociedemographic variations in the sense of contrul by
domain: Findings from the MacArthur Studics of Midlife, Psychology and Aging, 13, 553-562.

Lachman, M. ., & Weaver, S. L. (1998b). The sense of control as a moderator of social class dilfer-
ence in health and well-being. Journal of Personality aad Social Psvchology, 74, 763-713.

Lachman, M. E., Weaver, S. L., Bandura, M., Elliou, ., & Lewkowicz, C. (1992), Improving memory
and control belicfs through cognitive restructuring and self-generated strategies, Journals of
Geruntology: Psychological Sciences, 47, 293-299,

Lachman, M. E., Zill, M. A, & Spiro, A. (1994). Mainlaining a scase of control in later life. In R,
Abcles, H. Gir, & M. Ory (Eds.), Aging and queality of life (pp. 216-332), New York: Sage.

Leirer, V. 0., Morrow, D. G., Sheikh, J. L. & Pariante, G. M. (1990). Memory skills elders want 1o
improve. Erp(rimenlalAging Research, 16, 155158,

Levenson, H. (1974). Activisi and powerlul others: Distinctions within the concept of internal-exter-
nal conirol. Journal of Personality Assessment, 38, 377-343.

Levy, B. (1996). Improving memory in old age through implicit sell-stereotyping. Jorernal of Person.
ality and Social Psychology, 71, 1092-1107,

Levy, B, & Langer, E. (1994). Aging free from negative stereotypes: Successlul memory in China and
among the American deal. Journal of Personality and Social Psyehology, 66, 989-997.

Luszce, M. AL, Bryan, J., & Kent, P.(1997). Predicting episodic memory perfonmance of very old men
and women: Contributions from age, depression, activity, cognitive ability, and specd. Usvchology

and Aging, 12, 340-35],
Mcichenbaum, D. (1977), Cognitive behavioral modification: An integrative approach. New York:

Plenum.

Miller, L. M. S., & Lachman, M. E. (1998 April). Health and psychosocial predicron, of cognitive per-
Jormance acruss adidthood. Poster presented at the Seventh Cognitive Aging Cunlerence in
Atanta, GA.

Mischel, W. (1973). Toward a cognilive social leamning reconceptualization of personality. Psyeholog-
tcal Review. 80, 252-283.

Park, D.C., Smith, A. D., Lautenschlager, G., et al. (1996). Mediators of long-term menory peifor-

mance across the life span. Psychology and Aging, 11, 621-637.

—_——

41

CHAPTER 2 SENSE OF CONTROL AND COGNITIVE AGING

Perlinutter, M. (1978). What is memory aging the aging of? Developmental Psycholagy. 14, 330-345.

Perlimutier, M., & Nyquist, L. (1990). Relationships between scll-reported physical and mental health

and intelligence perfornince across adulthood. Jorrnal of Germmntology: Psychological Sticnces,

45, PI45-158.
Rebok, G, W., & Ualeerak, L. J. (1989). Memory scll-cflicacy and performance differences in youny

and old adults: The elfect of mnemonic training. Developmental Psycholugy, 25, 714-721.

Riggs, KOM. Lachman, M. L., & Winglicld. A. (1997). Taking charge of remembering: Locus of con-
troland older adult's Imemory for speech. Experimental Aging Research, 23,237-256.

Rodin, J. (1990). Control by any other name: Definitions, concepts and processcs. In J. Rodin, C.
Schooler, & K. W. Schaie (Eds.) Self-directedness: Canse and cffects throwghout the life coure,
Hillsdale, NJ: Lawrence Eribaum Associales.,

Rudin, J., & Langer, . J, (1977). Long-term cffects of a control-relevant intervention with the jnsjty-
tivnalized aged. Joumal of Personality and Sociul Psychology, 35, $97-902.

Rodin, J., & Langer, L. J, (1980). Aging labels: The decline of control and the fall of self-esteen.
Journal of Sacial Issues, 36, 12-29.

Rodin, 1., Timko, C.. & Hams, S. (1985). The construct of control: Biological and psychological cor-
relates. Annal Review of Gervntology and Genatrics, S. 3-55.

Ruowe, J. W, & Kahn, R. L. (1997). Successlul aging. The Gerontologist, 37, 433410,

Ryan, E. 1. (19v0, September). A social cognitive perspective on metacognition in aging.

ging sponsorcd by the National Institute on Aging. Bethesda, MD).
rence Ll

A workshop

on sucial cognition and a

Salthouse, T. A, (1991). Theoretical perspectives on coguitive aging. Hillsdale, NJ: Law
baum Associales.

Salthvuse, T. A. (1996). Conxlrainis on theories of
287299,

Schaie, K. W, (1990). Inteticctual development in adulthood. In 1 E. Birren & K. W, Schaic (Eds.),
Humdbook of the psychology of uging, (pp. 291-310). San Dicgo, CA: Academic Press.

Schitie, K. W. & Willis, S. L. 1986). Can decline in adult intcllectual funclioning be reversed? Devel-
opmeital Psychology, 22, 2123-232,

Sceman, T, MeAvay, G.. Merrill, S., Alben, M.. & Rodin, J. (1996). Sclf-cflicacy beliefs and change

¢s of successful aging. Psychology and Aging, 11,

cognitive aging. Psychonomic Bulletin & Review: 1,

in cognitive performance: MacArthur studi
SIR-551.

Scligman, MO (1991). Learned aptimism. New York: Knopf,

Simonsick, E. M. (1997). Physical activity and cognilive function in old age. In Ho M. Fillin, & R, N.
Butler (I3ds.) Cognitive decline: Strategics for prevention (pp- 39-51). London: Oxford Unis ersity
Press.

Skinner, I3 A, (1995). Lerceived contrl, motivation, and coping.

Swith, A, & Earles, J. (1996). Memory changes in normal aging.
(Eds.). Perspectives on cogmitive change in adulthood ane
McGraw-11ill,

Smith, G, Petersen, R., lvnik, R, J. Malee, J. F., & Tangalos, E. G. (1996). Subjcctive memory com-

gitudinal change in objective memory performance, Py

Thousand Oaks, CA: Sage.
In F. Blanchard-Fields & T. M. Hess
1 aging (pp. 192-220). New York:

phaints, paychological distress, and lon
chology and Aging, 11, 272279,
Stine, AL L., Laclhiman, M. L., & Winglicld, A. (1993). The roles of perecived and actual control in
memary for spoken language. Educational Gerontology, 19, 331-149,
van den Heuvel, N, Smits, C. 1. M.. Deeg. D. J. G, Beekman, A, T. F. (1996). Personality: A moder-

ator of the relation between cognitive functioning and depression in adulis aged SS-85? Jowrnal of

Aective Disonlers, 41, 229240,

Weat, RO 1L Dennchy-Basile, D., & Norris, M. P,
and expericnce, Aging, Newropsychology, and Cognition, 3, 67-83.

Zant, S, Cole, K., & Guider, R, (1981). Memory training strategics and subjective complainis of
memory in the aged. The Geromolugist, 21, 158-164.

Zelinski, I3 M., Gilewski, M. .. & Anthony-Bergstone, C. R. (1990). Memory functioning question-

ity with memory performance and scll-reported memory failures, LPrvchal-

(1996), Memory self-cvaluation: The cllects of age

naire: Concurrent valid
oevand Aging, 5, 188-19y.





