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Abstract

The current study examined the neuropsychological correlates of memory accuracy in older and younger adults. Par-
ticipants were tested in a memory monitoring paradigm developed by Koriat and Goldsmith (1996), which permits sep-
arate assessments of the accuracy of responses generated during retrieval and the accuracy of monitoring those
responses. Participants were also administered a battery of tests designed to measure executive functioning and speed
of processing. Results indicated that both age and executive measures were predictive of accuracy, while speed of pro-
cessing measures accounted for little of the variability in accuracy. Path analyses demonstrated that a substantial por-
tion of the effect of executive function measures on memory accuracy in free report was mediated by the quantity of
correct responses available in forced report, which in turn was partially mediated by monitoring accuracy. These data
suggest that individual differences in executive function are important in memory accuracy.
� 2005 Elsevier Inc. All rights reserved.
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Introduction

The quality of one�s memory has traditionally been
characterized in terms of the quantity of ideas or the
number of aspects of events that are recalled. However,
memory accuracy has been the subject of growing inter-
est (see Koriat, Goldsmith, & Pansky, 2000; Roediger,
1996 for reviews) with a particular focus on errors of
commission. For example, memory accuracy can be
quite low after the introduction of misleading post-event
information (e.g., Loftus, Miller, & Burns, 1978), after
studying texts that introduce strong inferences (e.g.,
Owens, Bower, & Black, 1979), and in paradigms such
as the Deese–Roediger–McDermott (Deese, 1959;
Roediger & McDermott, 1995), or DRM paradigm,
in which studying lists of associates of a central,
nonpresented item induces high levels of false recall. In
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the current study, we use an individual differences anal-
ysis across younger and older adults to assess the role of
executive functions in memory accuracy and suggest
that they are related to both the quantity of correct
information available to the rememberer and the moni-
toring of this information.

Executive functions have been specified in a number
of ways and may include the monitoring and control
of behavior, suppression of irrelevant information, rea-
soning, updating information in working memory, inhi-
bition of prepotent responses, planning, shifting, and
control of attention, among others (e.g., Baddeley,
1996; Fisk & Sharp, 2004; Kane & Engle, 2002; Miyake
et al., 2000; Shimamura, 2000a, 2000b; Waltz et al.,
1999). Several researchers have suggested that a decline
in executive functions is a primary factor in the cognitive
deficits present in aging populations (e.g., Moscovitch &
Winocur, 1995; West, 1996; Whelihan & Lesher, 1985).
Executive functions are presumably localized in the pre-
frontal cortex (e.g., Duncan, 1995; Kane & Engle, 2002;
Shallice & Burgess, 1991; Waltz et al., 1999), which dete-
riorates more rapidly with age than other cortical re-
gions (see Raz, 2000, for a review). There is extensive
behavioral evidence indicating that older adults perform
more poorly than young adults on a number of tasks
thought to tap executive functioning that are likewise
sensitive to frontal lobe lesions. For example, older
adults make more perseverative errors on the Wisconsin
Card Sorting Test (WCST; see Rhodes, 2004, for a re-
view), show greater interference on incongruent trials
of the Stroop task (Houx, Jolles, & Vreeling, 1993),
and produce fewer words on tests of verbal fluency
(e.g., Howard, 1980).

The motivation for the current study is a set of find-
ings indicating that variations in performance on neuro-
psychological tests of executive function predict the
memory accuracy of older adults (e.g., Butler, McDaniel,
Dornburg, Roediger, & Price, in press), who generally ex-
hibit more false memories than younger adults (e.g.,
Bartlett, Halpern, & Dowling, 1995; Jacoby, 1999a; Kel-
ley & Sahakyan, 2003; Norman & Schacter, 1997). For
example, Butler et al. (in press) demonstrated that older
adults scoring poorly on tests of executive function were
highly likely to make errors of commission during recall
in the DRM paradigm. In contrast, older adults with rel-
atively high scores on measures of executive function
exhibited levels of accuracy comparable to young adults.
This is consistent with data from other memory tasks
showing significantly better memory performance by old-
er adults scoring high on measures of executive function-
ing in comparison to groups of older adults with
relatively poor performance on such measures (e.g.,
Davidson &Glisky, 2002; Glisky, Polster, &Routhieaux,
1995; Glisky, Rubin, & Davidson, 2001; McDaniel, Gli-
sky, Rubin, Guynn, & Routhieaux, 1999; see also Craw-
ford, Bryan, Luszcz, Obonsawin, & Stewart, 2000).

While executive processes are predictive of memory
accuracy, the specific nature of this relationship is not
entirely clear. We consider three possibilities. First, exec-
utive functions may be crucial to the encoding and re-
trieval of accurate information. This may include
binding information during encoding (cf., Chalfonte &
Johnson, 1996; Glisky et al., 2001; Henkel, Johnson, &
De Leonardis, 1998) or maintaining an appropriate re-
trieval set that allows one to generate cues that are likely
to lead to the retrieval of accurate information (Burgess
& Shallice, 1996; Moscovitch & Melo, 1997; Norman &
Schacter, 1996). For example, Norman and Schacter
(1996) have proposed that high levels of false memories
observed in frontal patients occur either because they
are totally unable to recapitulate the study context or be-
cause they produce ‘‘unfocused retrieval descriptions’’
that provide only a vague representation of the study
context. False memories in older adults may also be a
consequence of relying on vague or unfocused represen-
tations of study episodes that lack specific details indic-
ative of prior occurrence (e.g., Jacoby, 1999a, 1999b;
Jennings & Jacoby, 1997; Kelley & Sahakyan, 2003;
see also Parkin & Walter, 1992). Thus, executive pro-
cesses may in part mediate encoding and/or retrieval
processes that are important for memory accuracy.

Second, executive functions may be important for
monitoring candidate responses for accuracy (Shimam-
ura, 2000a, 2000b). Monitoring and controlling the con-
tents of cognitive processes likely comprises an
important executive function (cf. Fernandez-Duque,
Baird, & Posner, 2000) that has implications for the
attainment of accuracy (e.g., Shimamura, 2000a,
2000b). Evidence from frontal patients indicates that
they have considerable difficulty with complex metacog-
nitive tasks such as memory monitoring (e.g., Janowsky,
Shimamura, & Squire, 1989; Vilkki, Servo, & Surma-
aho, 1998; see Shimamura, 1996 for a review). In addi-
tion, there is some evidence that measures of executive
function are predictive of certain types of memory mon-
itoring judgments. For example, Souchay, Isingrini, and
Espagnet (2000) reported that the accuracy of feeling-of-
knowing judgments was positively correlated with per-
formance on the WCST and verbal fluency tasks (see
also Souchay, Isingrini, Clarys, Taconnat, & Eustache,
2004). Given this, any relationship between accuracy
and measures of executive function may in part reflect
memory monitoring.

Third, these factors may not be independent. That is,
the relationship between executive functions and moni-
toring may be partially mediated by the quality or quan-
tity of candidate responses available in memory. Kelley
and Sahakyan (2003) suggest that monitoring depends
largely on the quality of information available to the
monitoring process, such that monitoring will be more
difficult if participants retrieve vague or undifferentiated
information. For example, they demonstrated that the
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