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Age-related differences in metacognition for memory capacity and selectivity
Alexander L. M. Siegel and Alan D. Castel

Department of Psychology, University of California, Los Angeles, CA, USA

ABSTRACT
Background:We compared two types of metacognitive monitoring in younger and older adults:
metacognitive accuracy for their overall memory performance and their ability to selectively
remember high-value information. Method: Participants studied words paired with point
values and were asked to maximise their point score. In Experiment 1, they predicted how
many words they would remember while in Experiment 2, they predicted how many points
they would earn. Results: In Experiment 1, while younger adults were accurate in their
predictions, older adults were overconfident in the number of words they would recall
throughout the task. In Experiment 2, however, both younger and older adults were equally
accurate when predicting the amount of points they would earn after some task experience.
Conclusions: While younger adults may have higher metacognitive accuracy for their capacity,
older adults can accurately assess their ability to selectively remember information,
suggesting potentially separate metacognitive mechanisms that are differentially affected by
aging.
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Metacognition, the ability to monitor and control our cog-
nitive processes, is a crucial aspect of daily functioning.
Metamemory, the metacognitive processes associated
with memory, allows us to assess memory quality or
strength and adjust our behaviour to regulate our mem-
ories. For example, when learning information for an
upcoming exam, it is imperative for a successful student
to accurately evaluate their knowledge of the material
(e.g. “How well do I know this piece of information?”) and
adjust their behaviour to account for this evaluation (e.g.
“I do not know it that well, so I need to study this infor-
mation in more depth”). Metacognitive functioning is also
critical in old age when memory errors may be more fre-
quent. For example, older adults must remember which
medications they have taken in a given day and must be
able to adjust their behaviour in order to account for this
assessment (e.g. “I forgot to take my blood pressure medi-
cation earlier, so I must do so now”). As such, it is important
for younger and older adults to accurately monitor their
memory performance and subsequently control their
behaviours to maximise this performance.

Effective metacognitive functioning may become more
important as we age due to an increase in the frequency of
episodic memory errors (Hertzog & Dixon, 1994). Thus, the
ability to monitor when information will be later remem-
bered or forgotten may be a particularly important skill for
older adults. In contrast to well-documented episodic
memory deficits that occur with advancing age (for a
review, see Hess, 2005; Zacks & Hasher, 2006),

metacognitive processes associated with memory may
experience little to no age-related decline in some circum-
stances (Castel, Middlebrooks, & McGillivray, 2016; Hertzog
& Dunlosky, 2011). Various metamemory studies utilising
judgments of learning (JOLs) to examine how well partici-
pants can assess whether information will be later recalled
have found negligible differences in JOL accuracy between
younger and older adults (Hertzog, Sinclair, & Dunlosky,
2010; Hines, Touron, & Hertzog, 2009). Additional work
has shown that older adults are equally as accurate as
younger adults in determining when and how much infor-
mation they may have forgotten between initial encoding
and retrieval (Halamish, McGillivray, & Castel, 2011).

Importantly, this lack of age-related differences in JOL
accuracy may only be the case when judgments are
made on a local, item-by-item basis. Other work has
demonstrated that, when asked to make global predictions
about recall performance on an entire set of to-be-remem-
bered materials, age-related differences are observed, as
older adults may be overconfident in their memory per-
formance (Bruce, Coyne, & Botwinick, 1982; Connor, Dun-
losky, & Hertzog, 1997; Hertzog, Saylor, Fleece, & Dixon,
1994; cf. Kavé & Halamish, 2015). Older adults may also
be overconfident in predicting how much information
will be accompanied by recollective experience (as com-
pared to feelings of familiarity or knowing), suggesting
that there are also age-related declines in the monitoring
of recollection (Soderstrom, McCabe, & Rhodes, 2012).
Thus, while older adults’ item-by-item metacognitive
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processing may be relatively unimpaired by aging, the
application of the information gained from this monitoring
to make a global assessment may be difficult for older
adults.

One instance in which older adults demonstrate suc-
cessful metacognitive functioning is illustrated by their
memory performance on a value-directed remembering
(VDR) task (Ariel, Price, & Hertzog, 2015; Castel, Benjamin,
Craik, & Watkins, 2002; Castel, 2008; Hayes, Kelly, & Smith,
2013). In this type of task, younger and older adult partici-
pants are presented a series of words paired with point
values indicating their importance. Participants study
each word for a set amount of time with the goal of max-
imising their point score (a summation of the points associ-
ated with correctly recalled words). Results from this task
indicate that while older adults recall fewer words overall
as compared to younger adults, they are just as selective
in their memory, remembering a greater proportion of
high-value words relative to low-value words. These
findings illustrate effective metacognitive monitoring and
control in aging as older adults, aware of their limited
memory capacity, are able to selectively attend to and
remember the high-value words to maximise their score.

Further, older adults become more selective after mul-
tiple study-test trials when receiving feedback on their
memory performance indicating that they are able to
incorporate feedback and optimise their encoding strat-
egies (e.g. explicitly allocating more attention towards
high-value words) to improve their performance (McGilliv-
ray & Castel, 2017). This was especially evident in a variant
of the VDR task in which participants were able to self-allo-
cate their study time by selecting which items to study
based on their value. In this task, older adults studied
high-value words for a greater amount of time relative to
younger adults, reducing age-related memory deficits for
that high-value information (Castel, Murayama, Friedman,
McGillivray, & Link, 2013). Thus, when presented with an
excess of information, older adults can accurately assess
their memory capacity and adjust their relevant strategies
to maximise this capacity, demonstrating successful meta-
cognitive functioning in this VDR task.

This finding perhaps reflects a form of selective engage-
ment of cognitive resources (Hess, 2014). As hypothesised,
with increasing age, we may require more cognitive effort
to engage in particular tasks and our resources may
become more quickly depleted when such engagement
occurs. As such, older adults may be more selective in
the tasks to which they decide to devote cognitive
resources, an adaptive response to a reduction in available
resources. While Hess (2014) defines this engagement to
engage in tasks more broadly, within the specific context
of the VDR task, selective engagement may take the form
of devoting attentional resources towards high-value infor-
mation (and inhibiting low-value information) in order to
offset reductions in memory capacity experienced with
age. This may result in higher selectivity towards high-
value items for older adults relative to younger adults, as

observed in some VDR studies (Castel, 2008; Castel et al.,
2002).

While the previously discussed research suggests that
older adults may be able to incorporate knowledge of
their memory capacity on a VDR task, little research has
investigated the metacognitive monitoring of memory
selectivity and how this may change with age. We sought
to examine whether predictions related to the amount of
information recalled and those related to the ability to
selectively recall high-value information may be differen-
tially influenced by the aging process. To our knowledge,
no prior work has directly examined older adults’metacog-
nitive judgments of their memory selectivity (i.e. assessing
how well participants can engage in selective attention
and memory for high-value information) and whether
there exist differences in this type of metacognitive func-
tioning and previously studied metacognitive accuracy
for memory capacity (i.e. assessing how much information
can be remembered). This question represents an impor-
tant area of research, as it is critical to understand both
how accurately older adults can evaluate their ability to
remember high-value information and how this accuracy
compares to previously established results when examin-
ing the metacognitive monitoring of memory capacity.
For example, when remembering which medications to
take on a given day, it is vital to be able to accurately
assess whether you can remember the most important
medications relative to less important medications. Even
if there are deficits in how older adults evaluate their
memory capacity, the ability to evaluate how effectively
one can prioritise information in memory is useful and
may serve to partially offset those declines.

Theoretically, as there exists a dissociation between
memory capacity (large age-related declines) and selectiv-
ity (minimal age-related declines) in aging (for a review, see
Castel, McGillivray, & Friedman, 2012), it may be the case
that these two cognitive functions are reliant on different
mechanisms – one primarily responsible for the encoding,
maintenance, and retrieval of information (a memory
mechanism) and another responsible for the prioritisation
of information based on some characteristics (a selectivity
mechanism). Further evidence for the distinction of these
two mechanisms is provided by studies investigating VDR
in specialised populations. While children with attention-
deficit/hyperactivity disorder (ADHD) recalled the same
amount of information as age-matched controls, they
were significantly less selective, indicating a deficit in the
strategic encoding of information based on value,
despite no apparent differences in memory capacity
(Castel, Lee, Humphreys, & Moore, 2011). Similar work has
suggested that patients with Alzheimer’s disease can also
selectively remember high-value information despite
deficits in recall capacity, although the selectivity may be
impaired to some extent, especially for later stage patients
(Castel, Balota, & McCabe, 2009). From a neurocognitive
perspective, these mechanisms may be reliant on
different brain regions, as memory capacity may depend
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on hippocampal areas typically associated with memory
consolidation, while selectivity may depend on prefrontal
regions typically responsible for executive functioning
including goal maintenance and strategy execution
(Cohen, Rissman, Suthana, Castel, & Knowlton, 2014,
2016). It is certainly the case that cognitively healthy
older adults do experience impairments in processes like
executive functioning and goal maintenance, attributed
to early declines in the volume and functioning of prefron-
tal regions (Glisky, 2007; MacPherson, Phillips, & Della Sala,
2002; Raz et al., 1997; West, 1996). Other work, however,
has highlighted the maintained role of reward-based
brain regions in old age. Age-invariant activity in the mid-
brain and ventral striatal regions during value-based tasks
may also then contribute to preserved selectivity in a more
bottom-up fashion (Cox, Aizenstein, & Fiez, 2008; Radema-
cher, Salama, Gründer, & Spreckelmeyer, 2014; Samanez-
Larkin, Worthy, Mata, McClure, & Knutson, 2014; Spaniol,
Bowen, Wegier, & Grady, 2015; Spaniol, Schain, & Bowen,
2014).

Given that memory capacity and selectivity appear to
be dissociable to some extent, the ability to monitor and
control these processes may also be differentially
affected in older age. In the current study, there were
two plausible hypotheses regarding the differences
between younger and older adults’ varying forms of meta-
cognitive accuracy. Firstly, given that older adults often
show deficits in verbal memory capacity, but not in the
ability to engage in selective study strategies relative to
younger adults (Castel, 2008; Castel et al., 2002; McGillivray
& Castel, 2017), older adults may be equally as metacogni-
tively accurate when predicting their ability to be selective,
while they may be less accurate when predicting their
memory capacity. In this sense, metacognitive functioning
may mirror performance on the VDR task, with deficits rela-
tive to younger adults in memory capacity predictions, but
no differences in memory selectivity predictions (or even
older adult superiority in selectivity), suggesting that the
underlying mechanisms for these types of predictions
may be different (i.e. one that monitors and controls
memory capacity and one that monitors and controls
memory selectivity) and thus differentially affected by
aging. This finding would provide evidence for a dis-
sociation between memory capacity and selectivity such
that, while aging may negatively affect the ability to
assess memory capacity, it may not affect metacognitive
judgments of selectivity. If observed, these results would
provide nuance to theories of metacognition and aging,
such that the accuracy of global predictions in old age
may depend on the type of information being predicted.
While metacognitive processes may be impaired when
monitoring and controlling memory capacity, such
deficits may not exist when assessing one’s ability to prior-
itise information in memory.

Alternatively, there may be no differences in metacogni-
tive accuracy between capacity and selectivity for older
adults, as these two types of predictions may be reliant

on the same underlying mechanism that may be similarly
affected by the aging process. We tested these hypotheses
in two experiments: Experiment 1 in which younger and
older adults predicted how many words they would
recall prior to each of four VDR lists and Experiment 2 in
which they predicted how many points they would earn
on each test.

Experiment 1

In Experiment 1, we first sought to investigate how
younger and older adults’ predictions about their
memory capacity in a VDR task may differ. Participants
were presented with a series of four unique 20-word lists
and were asked to provide a prediction of how many
words they would recall at test before each list. They
then completed four study-test trials of VDR lists consisting
of words paired with point values and were asked to maxi-
mise their point score on each list. The inclusion of multiple
trials was motivated by prior research that has consistently
demonstrated that participants may not optimally execute
a value-based study strategy on the first trial, but increase
their selectivity towards high-value information with con-
tinued task experience and feedback (Castel, 2008; Mid-
dlebrooks, Kerr, & Castel, 2017; Siegel & Castel, 2018a).

We predicted that, consistent with prior research, older
adults may recall less information overall than younger
adults, but may be comparably selective in the information
recalled (Castel, 2008; Castel et al., 2002; McGillivray &
Castel, 2017). In terms of metacognitive accuracy, we
expected younger adults to be more accurate in their
recall predictions than older adults, as younger adults’
superior memory capacity performance may also result in
more accurate metacognitive knowledge about their
memory abilities.

Method

Participants
The participants in Experiment 1 were 24 younger adults
(Mage = 20.08, SDage = 1.71, 17 females) and 24 older
adults (Mage = 77.38, SDage = 8.08, 11 females). Younger
adults were University of California, Los Angeles (UCLA)
undergraduate students who participated for course
credit. Older adults were recruited from the local commu-
nity and compensated $10 per hour, plus parking
expenses. Younger adults had completed an average of
13.67 years of education (SD = 1.37), while older adults
had completed an average of 16.00 years of education
(SD = 2.08). All older adult participants were in self-
reported good health and did not report any significant
visual impairment.

To determine the sensitivity of our analyses with the
given sample size, we used the G*Power programme. For
the later analyses of variance including the relevant par-
ameters (two between-subjects groups and four within-
subjects measures) and a power level of 0.8, the resultant
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effect size was Cohen’s f = .17, suggesting that this is the
smallest effect that we could have reliably detected with
the current sample size. Converting this Cohen’s f to eta-
squared results in η2 = .03 (Cohen, 1988). In both exper-
iments, all significant findings surpassed this value, while
all insignificant findings fell below it, suggesting that our
sample size provided adequate power to detect significant
differences in the following analyses.

Materials
The materials utilised in the current study consisted of four
lists of 20 words each. The lists contained words ranging in
length from four to seven letters (M = 4.99, SD = 0.98)
which represented concrete nouns and verbs (e.g. axle,
journal, ride). On the log-transformed Hyperspace Ana-
logue to Language (HAL) frequency scale (Balota et al.,
2007) with lower values indicating lower frequency in the
English language and higher values indicating higher fre-
quency, the words ranged from 5.48–12.65 and averaged
a score of 8.81 (SD = 1.57). In order to avoid specific item
effects, for each participant 80 words were randomly
drawn from a larger pool of 280 words. This pool was the
same as those used in Middlebrooks, Kerr, et al. (2017).
The 80 selected words were then randomly assigned to
one of four lists and were randomly paired with a point
value from 1 to 10, with two words given each point
value. The order of words within each list was also comple-
tely randomised for each participant. The result was four
lists of 20 words each (two 1-point items per list, two 2-
point items, etc.) with a randomised order of point
values. As such, word selection, list placement, point
value allocation, and point value order were completely
randomised for each participant. That is, while one partici-
pant may have been presented with the word “axle” on List
1 worth 3-points in the fourth serial position, another par-
ticipant may have been presented with “axle” on List 3
worth 9-points in the thirteenth serial position. Further, a
third participant may have not been presented with the
word “axle”.

Procedure
Participants were instructed that they would be presented
with a series of four 20-word lists. They were then
instructed that each word would be paired with a point
value ranging from 1 to 10 indicated by a number pre-
sented next to each word (and that there would be two
words for each point value). The participants’ goal was to
remember as many of the words in each list as possible
while also maximising their point score (a summation of
the points associated with correctly remembered words).
They were instructed that after they were presented with
a particular list, they would be required to remember
only the words from that list (i.e. not previous lists). In
Experiment 1, participants were asked to predict how
many words they would recall on the upcoming list prior
to the presentation of each list with the following question:
“Out of 20 words, how many do you think you will

remember during the test for this upcoming list?” After par-
ticipants input their prediction, they were presented with
the first randomised list, with each word-point value pair
(e.g. axle: 3) being presented in a sequential manner for
3 s each (the total study time for all 20 words was 60 s).

When the study time elapsed after the final word was
presented, participants were immediately asked to recall
as many words as possible from the previous list. They
were instructed that they were not required to input the
values associated with the words, just the words them-
selves. The testing phase was not time-constrained. After
participants recorded their responses, they were given
feedback on their memory performance. That is, partici-
pants were told the number of words (out of 20) that
they correctly recalled, but not their total point score.
This procedure repeated for the following three lists (for
a total of four study-test trials). The experiment concluded
when participants received feedback on their performance
on the fourth and final list. All materials and procedures
used in the current study were approved by the UCLA Insti-
tutional Review Board.

Results

We first analysed overall memory accuracy using analyses
of variance (ANOVA). Then, in order to examine the
effects of item value and task experience on these
measures, we used multilevel modelling. Explained in
more detail at the below, multilevel modelling is a powerful
technique that allowed us to examine the relationship
between our variables (i.e. the relationship between item
value and recall probability for any given word, and how
age group and task experience may have changed this
probability). This technique has been used in prior work
as a useful analytical approach (Middlebrooks, Murayama,
& Castel, 2016; Middlebrooks, Murayama, & Castel, 2017;
Siegel & Castel, 2018a, 2018b). However, it does not
provide any comparison directly examining mean con-
dition differences (e.g. differences in the overall averages
between age groups). In contrast, a mean-based analytic
technique (e.g. ANOVA) is unable to detect any direct
relationships between item value and recall probability,
but is able to determine whether there were differences
between age groups on average. As such, the utilisation
of these analyses in conjunction allowed us to appropri-
ately examine differences in overall recall (using analyses
of variance) and differences in selectivity between con-
ditions (using multilevel modelling).

Metacognitive accuracy was assessed using multiple
measures. Firstly, to examine group-level differences in
accuracy, prediction minus performance scores were calcu-
lated for each age group. As such, positive differences indi-
cated overconfidence in group performance, negative
differences indicated underconfidence in performance,
and difference scores of zero represented accurate predic-
tions of performance. Then, to assess metacognitive accu-
racy on an individual level, each prediction was correlated
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with performance on each list for each participant. For this
measure, correlations closer to + 1 indicated more accurate
predictions (i.e. predicting the exact number of words later
remembered), while correlations closer to 0 indicated a
lack of relationship between predictions and performance.
By using both of these measures, we were able to examine
both group-level and individual-level differences in predic-
tion accuracy between age groups.

Overall recall and recall predictions
To examine participants’ overall memory across the task
(depicted in Figure 1), we conducted a 2 (Age group:
younger adults, older adults) x 4 (List: 1, 2, 3, 4) repeated-
measures analysis of variance (ANOVA) on the number of
words recalled. We found a main effect of age group
such that younger adults (M = 6.89, SD = 2.03) recalled
more words overall than older adults (M = 4.66, SD =
2.01), F(1, 46) = 26.25, p < .001, η2 = .37. There was no
main effect of list and no interaction between age group
and list (ps > .33). This finding indicates that younger
adults recalled more information overall than older adults
and that both groups of participants recalled a consistent
amount of information throughout the task.

Next, we examined whether participants’ predictions
without regard to their actual memory performance
(depicted in Figure 2) varied as a function of age group
or list by conducting a 2 (Age group: younger adults,
older adults) x 4 (List: 1, 2, 3, 4) repeated-measures
ANOVA on participants’ recall predictions. We found a
main effect of list, F(3, 135) = 12.16, p < .001, η2 = .21.
Follow-up comparisons with a Bonferroni correction
revealed that predictions were higher on List 1 (M = 8.32,
SD = 2.91) as compared to List 2 (M = 7.23, SD = 2.30), t
(46) = 3.01, p = .02, List 3 (M = 6.64, SD = 1.85), t(46) = 4.65,
p < .001, and List 4 (M = 6.28, SD = 1.95), t(46) = 5.64, p
< .001. No other comparisons were significant. The results
for the main effect of age group and the interaction
between age group and list did not reach standard levels
of significance (ps > .06). These analyses suggest that

both groups of participants predicted that they would
recall less information on later lists.

Group prediction-performance differences
Of particular interest in the current study was the degree to
which participants were accurate in their predictions of
their performance (i.e. their metacognitive accuracy). Meta-
cognitive accuracy was measured in two ways: at a group-
level examining prediction-performance differences scores
and at an individual-level using prediction-performance
correlations. We first examined participants’ group-level
metacognitive accuracy for their memory capacity by cal-
culating recall prediction-performance difference scores
(i.e. the number of words that participants predicted that
they would recall minus the number of words they actually
recalled) depicted in Figure 3. A prediction-performance
difference score greater than zero indicates overconfi-
dence in one’s memory, while a prediction-performance
difference score less than zero indicates underconfidence
in one’s memory. A difference score of zero indicates
perfect accuracy (i.e. participants predicted the same

Figure 1. Average number of words recalled for both age groups across lists
(out of 20 possible words) in Experiment 1. Error bars represent ± 1 standard
error of the mean.

Figure 2. Average number of words predicted for both age groups across
lists in Experiment 1. Error bars represent ± 1 standard error of the mean.

Figure 3. Average recall prediction-performance difference scores in for
both age groups across lists in Experiment 1. Dotted line indicates ideal
accuracy score of zero. Error bars represent ± 1 standard error of the mean.
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number of words that they later recalled). We conducted a
2 (Age group: younger adults, older adults) x 4 (List: 1, 2, 3,
4) repeated-measures ANOVA on prediction-performance
difference scores and found a main effect of age group
indicating that younger adults (M = 0.44, SD = 2.81) were
significantly more accurate than older adults (M = 2.24,
SD = 2.93), F(1, 45) = 11.48, p = .001, η2 = .20. Further, we
found a main effect of list, F(3, 135) = 4.66, p = .01, η2

= .09. Follow-up comparisons with a Bonferroni correction
found that difference scores were significantly higher on
List 1 (M = 2.22, SD = 4.08) than on List 3 (M = 0.85, SD =
2.56), t(46) = 2.70, p = .05, and List 4 (M = 0.54, SD = 2.22),
t(46) = 3.29, p = .01. No other comparisons were significant.
There was also no interaction between age group and list
(p = .26).

To determine whether prediction-performance differ-
ence scores were significantly different than zero (indicat-
ing perfect accuracy), we conducted one-sample t-tests
on the difference scores for List 1–2 and List 3–4 for each
age group (lists were grouped in this manner as the prior
analysis suggested that Lists 1–2 and Lists 3–4 did not
differ significantly in terms of difference scores). Younger
adults’ prediction-performance difference scores were not
significantly different that zero on Lists 1 and 2 (M = 0.83,
SD = 2.56), t(23) = 1.60, p = .12, or on Lists 3 and 4 (M =
0.04, SD = 1.85), t(23) = 0.11, p = .91, indicating highly accu-
rate predictions. On the other hand, older adults’ difference
scores were significantly greater than zero for both Lists 1
and 2 (M = 3.13, SD = 2.74), t(22) = 5.49, p < .001, and Lists 3
and 4 (M = 1.35, SD = 1.94), t(22) = 3.33, p = .003. These
group-level prediction-performance difference score ana-
lyses indicate that while both groups of participants
became more accurate in their metamemory with
increased task experience, only younger adults were ulti-
mately accurate in their predictions, while older adults
remained overconfident throughout the task.

Individual prediction-performance correlations
Next, to examine metacognitive accuracy at an individual-
level, we computed prediction-performance Pearson’s cor-
relations within each age group. That is, each participants’
prediction for their memory capacity on List 1 was corre-
lated with their subsequent memory performance on List
1, their prediction for List 2 correlated with their sub-
sequent performance on List 2, and so on for all four
lists. Averaged across all four lists, for both younger and
older adults, these correlations depicted in Figure 4 were
not significant, r = .15, p = .12, and r = .11, p = .27, respect-
ively. The magnitude of these correlations was also not sig-
nificantly different between age groups, z = 0.28, p = .78.

We also calculated correlations for participants’ predic-
tions on a list with their previous performance (i.e. the pre-
diction for List 2 correlated with performance on List 1, the
prediction for List 3 correlated with performance on List 2,
and the prediction for List 4 correlated with performance
on List 3). Previous work has shown that predictions may
be more highly correlated with performance on the

previous list than on subsequent lists, even without explicit
feedback given to participants (Hertzog, Dixon, & Hultsch,
1990). In the current task, these correlations may be par-
ticularly strong given that explicit feedback was provided
after the completion of each trial. Averaged across all
four lists, the correlation between predictions and previous
recall performance was significantly positive for both
younger, r = .48, p < .001, and older adults, r = .39, p
< .001. Comparing between the magnitude of these coeffi-
cients suggests there was no significant difference, z = 0.26,
p = .52. So, when examining this measure of individual
metacognitive accuracy, neither younger nor older adults’
predictions were significantly associated with their sub-
sequent performance across the task, but were both signifi-
cantly positively correlated with performance on the
previous list. Thus, these results suggest that both
younger and older adults were somewhat relying on pre-
vious task performance to the same extent to make predic-
tions about recall performance on upcoming lists.

Memory selectivity
Participants’ overall recall with regards to item value is illus-
trated in Figure 5. In order to compare selectivity between
groups and across lists, we used multilevel modelling to
model the number of words recalled as a function of
item value. Multilevel modelling has been used in previous
studies investigating memory selectivity (Castel et al., 2013;
Middlebrooks & Castel, 2018; Middlebrooks et al., 2016,
2017; Raudenbush & Bryk, 2002; Siegel & Castel, 2018a,
2018b). The post-hoc binning of items into low, medium,
and high value groups (as would be needed in an
ANOVA) may not accurately reflect participants’ valuations
of to-be-learned stimuli (e.g. Participant 1 may consider
items with values 6–10 to be of “high” value, while Partici-
pant 2 may only consider items with values 8–10 as such).
In contrast, multilevel modelling treats item value as a con-
tinuous variable, allowing for a more precise investigation

Figure 4. Pearson’s correlations for each age group between recall predic-
tions and subsequent recall performance in Experiment 1 across all four
lists. Trend lines indicate best linear fit. Points are slightly jittered along X-
axis to minimise overlap where present.
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of the relationship between the number of words recalled
and item value. Further, by first clustering data within each
participant and then examining possible condition differ-
ences, multilevel modelling accounts for both within- and
between-subject differences in strategy use, the latter of
which would not be evident when conducting standard
analyses of variance. Thus, multilevel modelling allows for
a more fine-grained analysis of participants’ value-based
strategies.

In a two-level model, recall probability (using a Bernoulli
distribution, 0 = not recalled, 1 = recalled; level 1 = items;
level 2 = participants) was modelled as a function of item
value, list, and the interaction between those two variables.
Item value and list were entered into the model as group-
mean centred variables (with item value anchored at the
mean value of 5.5 and list anchored at the mean value of
2.5). The age groups (0 = older adults, 1 = younger adults)
were included as level-2 predictors. Regression coefficients
(β) obtained from multilevel model can be interpreted via
their exponential (Raudenbush & Bryk, 2002) – that is, the
Exp(β) represents the effect of the independent variable
on the odds ratio of recall probability (the probability of
successful recall divided by the unsuccessful recall prob-
ability). An Exp(β) value greater than one indicates a posi-
tive effect of a predictor, while an Exp(β) value less than
one indicates a negative effect of a predictor.

Firstly, there was a significant effect of value on recall
probability for older adults, β10 = 0.23, p < .001. This indi-
cates that for each increase in item value, older adults
were e0.23 = 1.26 times more likely to correctly remember
that item. Further, older adults were e0.23*10 = 10.17 times
more likely to successfully to remember a 10-point item,
as compared to a 1-point item. Thus, as item value
increased, older adults were more likely to accurately
recall the items. However, this effect was significantly
different for younger adults, β11 =−0.11, p = .04. To calcu-
late the simple slope for younger adults, the β10 and β11
coefficients were added (βYAs = 0.11). To determine the

significance of these slopes, the model was adjusted to
treat younger adults as the comparison group (0 =
younger adults, 1 = older adults). This method was used
through the remainder of the analyses in the current
study to calculate the significance of simple slopes. The
adjusted analysis revealed that item value was in fact a sig-
nificant predictor of recall probability for younger adults,
βYAs = 0.11, p = .004. That is, for each increase in item
value, younger adults were e0.11 = 1.12 times more likely
to recall an item and e0.11*10 = 3.10 times more likely to
recall a 10-point relative to a 1-point item. Taken together,
these results suggest that while both younger and older
adults were selective towards high-value information
across lists, older adults were significantly more selective
than younger adults. That is, the positive relationship
between item value and recall probability was stronger
for older relative to younger adults, indicating a higher
level of selectivity in their recall.

Secondly, list was not a significant predictor of recall
probability for older adults, β20 =−0.02, p = .74, which
was not significantly different for younger adults, β21 =
−0.07, p = .29, suggesting that both groups of participants
recalled the same amount of information across lists
(regardless of item value). Finally, there was a significant
positive interaction between item value and list for older
adults, β30 = 0.05, p = .02, which was not significantly
different for younger adults, β31 =−0.02, p = .59. This
suggests that the relationship between item value and
recall probability increased across lists. That is, both
younger and older adults became more selective towards
high-value information with increased task experience.

Discussion

The results from Experiment 1 suggest that while both
groups were selective towards high-value words, older
adults were more selective than younger adults in the
information that they recalled. However, as indicated by
group-level prediction-performance difference, older
adults’ ability to predict their memory capacity may be
less accurate than their younger adult counterparts.
Although older adults became more metacognitively accu-
rate with increased task experience (indicated by decreas-
ing difference scores across lists), results indicated that
they were still overconfident in their memory capacity
after multiple study-test trials (indicated by difference
scores still significantly greater than zero on Lists 3-4), con-
sistent with prior research examining global predictions of
memory capacity (Connor et al., 1997; Hertzog et al., 1994).
These results are consistent with previous work which
found that older adults’ metacognitive performance on a
VDR task improved with experience due to the amount
of information “bet on” by older adults decreasing paired
with a consistent level of recall (McGillivray & Castel,
2011). Younger adults, on the other hand, were perfectly
accurate from the beginning of the task, and remained
so throughout. Importantly, for individual-level measures

Figure 5. Average proportion of words recalled as a function of age group
and item value collapsed across lists in Experiment 1. Error bars represent ±
1 standard error of the mean.
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of metacognitive accuracy, neither younger nor older
adults’ predictions of their memory capacity were corre-
lated with their subsequent performance on the next list,
suggesting that these groups may be equally inaccurate
in predicting their own performance when using this
measure.

Experiment 2

As Experiment 1 revealed age-related differences in the
metacognitive accuracy of memory capacity on a VDR
task, we sought to determine whether these differences
would be present when participants were asked to assess
how well they could selectively remember information. In
Experiment 2, new groups of younger and older adults
were asked to predict how many points they would earn
out of 110 possible prior to each VDR list. In addition to
similar recall and selectivity effects found in Experiment
1, we expected that, in contrast to recall predictions,
there would be no difference in the accuracy of points pre-
dictions between younger and older adults. As older adults
may be comparably selective in their memory relative to
younger adults on these VDR tasks, this may also result in
equivalent metacognitive accuracy for this type of
information.

Method

Participants
The participants in Experiment 2 were 24 younger adults
(Mage = 20.58, SDage = 2.48, 20 females) and 24 older
adults (Mage = 75.75, SDage = 6.92, 9 females). Younger
adults were UCLA undergraduate students who partici-
pated for course credit. Older adults were recruited from
the local community and compensated $10 per hour,
plus parking expenses. Younger adults had completed an
average of 13.92 years of education (SD = 1.22), while
older adults had completed an average of 16.08 years of
education (SD = 2.27). All older adult participants were in
self-reported good health and did not report any signifi-
cant visual impairment. Participants in Experiment 1 were
excluded from participation in Experiment 2.

Materials and procedure
The materials were identical to those utilised in Experiment
1 (i.e. the same pool of 280 words was used to form the
four unique 20-word lists for each participant). The pro-
cedure was also identical to Experiment 1 with one key
exception: prior to each of the four lists, participants
were asked to make predictions about their point total
on the upcoming list (as opposed to the number of
words they would recall in Experiment 1). That is, partici-
pants were asked “Out of 110 points, how many do you
think you will earn on this upcoming list?” Participants
were then presented with the 20-word list and asked to
recall as many words as possible. They were then given
feedback on their point score, as they were informed of

the number of points (out of 110) that they earned on
the current list, but not on the number of words they
recalled. Participants then repeated this procedure for
the remaining three lists (for a total of four study-test trials).

Results

Overall recall and points predictions
Similar to Experiment 1, overall memory across the task
(shown in Figure 6) was examined using a 2 (Age group:
younger adults, older adults) x 4 (List: 1, 2, 3, 4) repeated-
measures analysis of variance (ANOVA) on the number of
words recalled. We found a main effect of age group
such that younger adults (M = 8.26, SD = 2.62) recalled
more words overall than older adults (M = 4.84, SD =
1.71), F(1, 46) = 28.65, p < .001, η2 = .38. There was no
main effect of list and no interaction between age group
and list (ps > .22). As in Experiment 1, this indicates that
younger adults recalled more words overall than older
adults and that both groups participants recalled a consist-
ent amount of words throughout the task.

Next, to examine whether participants’ points predic-
tions (depicted in Figure 7) varied as a function of age
group or list we conducted a 2 (Age group: younger
adults, older adults) x 4 (List: 1, 2, 3, 4) repeated-measures
ANOVA on participants’ points predictions (ranging from
0 to 110 per list). Firstly, there was a main effect of age
group such that younger adults (M = 52.58, SD = 18.50) pre-
dicted that they would earn more points than older adults
(M = 33.25, SD = 15.05), F(1, 46) = 31.82, p < .001, η2 = .41.
We also found a main effect of list, F(3, 138) = 10.83, p
< .001, η2= .19. Follow-up comparisons with a Bonferroni
correction revealed that predictions were higher on List 1
(M = 51.96, SD = 22.39) as compared to List 2 (M = 40.46,
SD = 19.27), t(46) = 4.42, p < .001, List 3 (M = 40.15, SD =
16.65), t(46) = 4.54, p < .001, and List 4 (M = 39.10, SD =
16.41), t(46) = 4.94, p < .001. No other follow-up compari-
sons were significant. There was no interaction between

Figure 6. Average number of points earned for both age groups across lists
(out of 110 possible points) in Experiment 2. Error bars represent ± 1 stan-
dard error of the mean.
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age group and list, F(3, 138) = 0.83, p = .48, η2 = .01. These
analyses suggest that younger adults predicted they
would earn more points than older adults overall and
that both groups of participants predicted that they
would recall less information on later lists.

Group prediction-performance differences
We first examined participants’ metacognitive accuracy for
their ability to be selective by calculating prediction-per-
formance difference (i.e. the number of points that partici-
pants predicted that they would earn minus the number of
points they actually earned) at a group-level which are por-
trayed in Figure 8. We conducted a 2 (Age group: younger
adults, older adults) x 4 (List: 1, 2, 3, 4) repeated-measures
ANOVA on prediction-performance difference scores and
found no main effect of age group indicating that
younger adults (M = 3.78, SD = 11.70) were equally as accu-
rate in their predictions as older adults (M = 1.38, SD = 7.45)
across lists, F(1, 46) = 0.72, p = .40, η2 = .02. We found a
main effect of list, F(3, 138) = 8.37, p < .001, η2 = .15.

Follow-up comparisons with a Bonferroni correction
found that prediction-performance difference scores
were significantly higher on List 1 (M = 14.19, SD = 27.16)
than on List 2 (M = - 0.04, SD = 14.11), t(46) = 3.70, p
= .002, List 3 (M =−0.63, SD = 15.53), t(46) = 3.89, p = .001,
and List 4 (M =−3.21, SD = 15.90), t(46) = 4.53, p < .001.
No other comparisons were significant. There was no inter-
action between age group and list, F(3, 138) = 0.33, p = .80,
η2 = .01. Contrary to Experiment 1, these results suggest
that younger and older adults were equally as accurate in
their predictions of their point scores.

Next, we sought to determine whether prediction-per-
formance difference scores were significantly different
than zero (with zero indicating perfect accuracy). There-
fore, we conducted one-sample t-tests on the difference
scores for List 1 and List 2–4 collapsed across age groups.
Lists were grouped in this manner as the prior analysis
suggested that there was no difference in difference
scores between younger and older adults, difference
scores on List 1 were significantly higher than the other
lists, and no difference existed between prediction-per-
formance difference scores on Lists 2-4. These analyses
revealed that difference scores were significantly greater
than zero on List 1 (M = 14.19, SD = 27.16), t(47) = 3.62, p
< .001. However, difference scores were not significantly
different than zero on Lists 2–4 (M =−1.29, SD = 9.81), t
(47) = 0.91, p = .37. These analyses indicate that both
groups of participants became accurate in their point pre-
dictions after List 1. This stands in contrast to Experiment 1
where only younger adults were predicting their recall
accurately, while older adults were overconfident in their
memory performance throughout the task.

Individual prediction-performance correlations
We again computed prediction-performance correlations
as an individual-level of metacognitive accuracy for both
previous and subsequent lists. Pearson’s correlations
between points predictions and points performance on
the subsequent list (e.g. List 1 predictions with List 1 per-
formance) for each age group are depicted in Figure 9.
Similar to Experiment 1, there was no significant relation-
ship between these measures for younger adults, r = .15,
p = .15. However, there was a significant positive corre-
lation between points predictions and performance for
older adults, r = .49, p < .001, suggesting that older adult
individuals who predicted they would earn more points
tended to do so during the task. There was a significant
difference in the magnitude of these coefficients
between younger and older adults, z = 2.62, p = .01. Thus,
when utilising this measure of individual metacognitive
accuracy, younger adults’ predictions were not significantly
associated with their performance across the task, while
older adults exhibited greater individual-level accuracy.

In terms of predictions and performance on the pre-
vious list (e.g. List 2 predictions with List 1 performance),
there was a significantly positive relationship for both
younger, r = .84, p < .001, and older adults, r = .77, p

Figure 7. Average number of points predicted across lists in Experiment
2. Error bars represent ± 1 standard error of the mean.

Figure 8. Average points prediction-performance difference scores for both
age groups across lists in Experiment 2. Dotted line indicates ideal accuracy
score. Error bars represent ± 1 standard error of the mean.
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< .001, across all four lists. There was no difference in the
magnitude of these correlation coefficients, z = 1.18, p
= .24. These results suggest that both younger and older
adults’ points predictions were heavily reliant on their pre-
vious point score. However, only older adults’ predictions
of points were significantly associated with their sub-
sequent performance across lists.

Memory selectivity
We applied the same model described in Experiment 1 to
conduct a multilevel model analysis to examine partici-
pants’ memory selectivity across lists (depicted in
Figure 10). That is, in a two-level model, recall probability
(using a Bernoulli distribution, 0 = not recalled, 1 = recalled;
level 1 = items; level 2 = participants) was modelled as a
function of item value, list, and the interaction between
those two variables. Firstly, we found that value was a sig-
nificant positive predictor of recall probability for older

adults, β10 = 0.22, p < .001. This indicates that for each
increase in item value, an item was e0.22 = 1.24 times
more likely to be recalled and that a 10-point item was
e0.22*10 = 8.76 times more likely to be recalled than a 1-
point item. This analysis also revealed a marginally signifi-
cant difference in the effects of item value on recall prob-
ability for younger adults, β11 =−0.12, p = .05. Conducting
the analysis using younger adults as the comparison
group revealed that item value was also a positive predic-
tor of recall probability for that group, βYAs = 0.10, p < .001.
Similar to Experiment 1, these results suggest that while
both groups recalled more high-value than low-value infor-
mation across lists, older adults were more selective than
younger adults in the information they recalled.

Secondly, list was not a significant predictor of recall
probability for older adults, β20 = 0.03, p = .55, which was
not significantly different for younger adults, β21 =−0.01,
p = .94. Finally, there was no significant interaction
between item value and list for older adults, β30 = .02, p
= .39, which was not significantly different for younger
adults, β31 =−0.01, p = .85. This result differs from Exper-
iment 1, where the relationship between item value and
recall probability became more positive across lists.

Discussion

Recall and selectivity results from Experiment 2 were
largely consistent with Experiment 1 in that younger
adults recalled more information than older adults
overall, and selectivity was higher for older adults.
However, in Experiment 2 there was no significant differ-
ence between younger and older adults in terms of their
prediction-performance difference scores, with both
groups displaying similar magnitudes of overconfidence
on the first study-test trial and accurate predictions there-
after. These results suggest that the age-related differences
present when predicting memory were not present when
predictions were made about the ability to selectively
study information. Further, when examining individual-
level metacognitive accuracy via prediction-performance
correlations, older adults exhibited superior accuracy
than younger adults. This was indicated by a positive cor-
relation suggesting that those older adult individuals
who predicted they would earn more points actually did
so, while younger adults’ predictions were not significantly
associated with their actual points performance.

General discussion

While episodic memory capacity tends to decline as we age
(Park et al., 2002), some metamemorial processes tend to
remain relatively intact (Hertzog & Dunlosky, 2011). As
demonstrated by performance on value-directed remem-
bering (VDR) tasks, when presented with an excess of infor-
mation, older adults are able to accurately assess their
memory ability and adjust their study strategies to maxi-
mise performance in order to selectively remember high-

Figure 9. Pearson’s correlations for each age group between points predic-
tions and subsequent points performance in Experiment 2 across all four
lists. Trend lines indicate best linear fit. Points are slightly jittered along X-
axis to minimise overlap where present.

Figure 10. Average proportion of words recalled as a function of age group
and item value collapsed across lists in Experiment 2. Error bars represent ±
1 standard error of the mean.
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value information (Ariel et al., 2015; Castel, 2008; Castel
et al., 2002; Hayes et al., 2013; McGillivray & Castel, 2017).
The current experiments examined whether younger and
older adults’ metacognitive judgments may differ in accu-
racy depending on the type of information assessed.
Theoretically, a potential dissociation between memory
capacity and selectivity is useful, especially if aging may
impair the ability to accurately assess memory capacity,
but not metacognitive judgments of selectivity. Specifi-
cally, we were interested in whether metamemorial judg-
ments on a VDR task would match age-related memory
findings – that is, whether there would be deficits among
older adults when evaluating memory capacity, but no
difference in performance when evaluating memory
selectivity.

In Experiment 1, younger and older adults assessed
their memory capacity by predicting how many words
they would remember before each of four VDR study-test
trials. Younger adults recalled more words overall, while
older adults were significantly more selective in the infor-
mation recalled. Most importantly, younger adults were
accurately predicting the number of words they would
later recall from the beginning of the task. Older adults,
on the other hand, were overconfident in their predictions
throughout the entire task, despite becoming more accu-
rate with task experience. Comparisons of individual-level
accuracy revealed no differences in between younger
and older adults. In Experiment 2, participants assessed
their memory selectivity by predicting how many points
they would earn before completing the four VDR study-
test trials. Memory and selectivity results were consistent
with Experiment 1. Crucially however, there was no signifi-
cant difference in the accuracy of points predictions
between younger and older adults. Both groups of partici-
pants were overconfident on the first trial, but were accu-
rately predicting the number of points they would later
earn on subsequent trials. Further, individual-level predic-
tion-performance correlations indicated older adults were
more accurate in predicting their points performance on
the upcoming trial.

The current experiments replicate previous findings and
add further evidence that, despite deficits in memory
capacity relative to younger adults, older adults are able
to engage in selective study strategies to maximise their
performance (Ariel et al., 2015; Castel, 2008; Castel et al.,
2002; Hayes et al., 2013; McGillivray & Castel, 2017;
Spaniol et al., 2014). In both experiments, younger adults
recalled more words than older adults, but selectivity was
higher for older adults relative to younger adults (signifi-
cantly in Experiment 1 and marginally in Experiment 2).
These findings suggest that older adults use information
about their memory capacity in this VDR task to adjust
their goal-relevant strategies by allocating attention
towards high-value and away from low-value information,
consistent with the idea that older adults are more selec-
tive in engaging resources in order to compensate for a
reduction in those resources (Hess, 2014). As such, older

adults’ performance in these experiments demonstrates
effective metacognitive control. It is however important
to note that, due to the feedback provided to participants,
the monitoring aspect of metacognition was relatively
equivalent between age groups, as participants’ ownmoni-
toring processes were supplemented by the explicit feed-
back on task performance in both studies (in terms of
words recalled in Experiment 1 and points earned in Exper-
iment 2).

Perhaps the most novel findings of the current exper-
iments are overall group-level prediction-performance
differences and individual-level prediction-performance
correlations observed between Experiment 1 and 2. For
group-level differences, older adults in Experiment 1
demonstrated an overconfidence in their memory capacity
throughout the task, consistent with prior work utilising
global judgments of performance (Bruce et al., 1982;
Connor et al., 1997; Hertzog et al., 1994). Younger adults,
on the other hand, were fairly accurate at predicting their
own memory capacity. In terms of individual-level corre-
lations, neither group exhibited a significant relationship
between their predictions and performance on the sub-
sequent list. However, predictions were associated with
performance on the previous list for both age groups,
suggesting that they were using their previous recall
scores to guide their predictions. In Experiment 2, predic-
tion-performance difference scores did not differ
between younger and older adults, suggesting at least
equivalent metacognitive accuracy when assessing the
ability to selectively remember high-value information in
this VDR task. On an individual level, older adults’ points
predictions were positively correlated with their perform-
ance on the subsequent list, while younger adults exhib-
ited no such relationship. Further, both age groups’
predictions during Experiment 2 were very highly associ-
ated with previous list performance, suggesting that they
were relying on the provided feedback to make predictions
about upcoming lists, consistent with prior research
(Hertzog et al., 1990).

Previous work has shown that participants’ predictions
may be more highly associated with their previous per-
formance than with subsequent task performance, even
though predicting subsequent task performance is the
goal of the prediction (Hertzog et al., 1990). Results from
the current study replicate this finding and suggest that
participants may even more heavily rely on previous task
performance to make predictions when explicit feedback
is provided. Although not statistically examined due to
methodological concerns comparing between exper-
iments, these positive correlations were particularly high
in Experiment 2 when predicting how many points they
would earn (rYA = .84, rOA = .77) relative to Experiment 1
when predicting how many words they would remember
(rYA= .48, rOA = .39). Given that the monitoring of points
earned may be more difficult and less intuitive than the
monitoring of words remembered, it is likely that partici-
pants relied more heavily on previous task performance
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to make predictions about how many points they would
earn on the subsequent list. It is important to note that
despite this reliance on previous performance to predict
upcoming performance, prior work examining the
memory-for-past-test (MPT) heuristic has shown that par-
ticipants may also rely on factors other than previous test
performance to make predictions (Ariel & Dunlosky, 2011;
Hertzog, Hines, & Touron, 2013; Hines, Hertzog, & Touron,
2015; Tauber & Rhodes, 2012). Factors such as the new
learning, forgetting, and subjective confidence may also
have effects on performance monitoring suggesting that
multiple complex cues influence monitoring (Ariel & Dun-
losky, 2011; Hertzog et al., 2013). Further, as replicated by
the results in the current study, younger and older adults
may rely on the MPT heuristic to the same extent to
guide predictions (Hines et al., 2015; Tauber & Rhodes,
2012). The current study also suggests that this reliance
on the MPT heuristic may be exacerbated when judgments
are made about less intuitive types of information, such as
the number of points one will earn.

More interestingly, there were significant differences
between younger and older adults in terms of their predic-
tions and their subsequent performance. While partici-
pants were clearly relying on previous task performance
to make predictions about upcoming performance, their
goal as specified in the instructions was to accurately
predict their subsequent memory performance. As such,
the analyses examining correlations between predictions
and subsequent list performance are more representative
of task goals than correlations between predictions and
previous list performance. In Experiment 1, for prediction-
subsequent list performance correlations, there were no
age differences when predicting words. However, in Exper-
iment 2, older adults’ points predictions were significantly
positively associated with upcoming points performance,
while younger adults’ predictions were unrelated to their
points performance. These results suggest that older
adults were more accurate when predicting how many
points they would earn on the next list relative to
younger adults. In contrast, younger and older adults
were equally as accurate (or inaccurate, rather) in predict-
ing their upcoming recall performance.

Taken together, these findings represent a dissociation
– that is, age-related deficits were present when predicting
memory capacity, but absent when predicting memory
selectivity (or even more accurate performance on some
measures for older adults). This mirrors actual performance
on the VDR task in the current study and previous work,
such that older adults exhibit superior or equivalent selec-
tivity despite decrements in the amount of information
recalled (Castel et al., 2002, 2012; Castel, 2008; McGillivray
& Castel, 2017). This finding adds nuance to theories of
metacognition and aging by suggesting that the accuracy
of predictions in old age may depend on the type of infor-
mation being assessed. Accordingly, these findings may
provide potential evidence for separate underlying meta-
cognitive mechanisms – one that monitors and controls

memory capacity (which appears to become impaired
with age) and one that monitors and control memory
selectivity (which appears to be relatively unaffected by
aging).

It is important to note that while global predictions of
performance in the task likely represent the monitoring
of item-level performance to some extent, they may also
be based on other factors including individual goal-
setting and self-efficacy, as well as implicit theories about
possible ranges of performance that participants may
bring to the task. With this limitation in mind, these
global predictions are not unbiased measures of metacog-
nitive monitoring, but are likely influenced by a multitude
of other factors. As such, future research is needed to
further examine how metacognitive functioning may
differ depending on the type of information being
assessed. For example, while global predictions were
made in the current experiments, as discussed, it may be
informative to explore how metacognitive accuracy may
differ when judgments are made on an item-by-item
basis (cf. Halamish et al., 2011) in order to make more
direct claims about item-level metacognitive monitoring.
In real-world situations, people may evaluate how well
they know each piece of information on an individual
item basis as it is encountered (e.g. how likely am I to
remember to take this medication later?), as opposed to
making a pre-task global judgment about how likely the
information is to remembered (e.g. how likely am I to
remember all of the things I must get done today?).

For example, McGillivray and Castel (2011) found that,
using a VDR task, when asked to bet on words they
would later recall, older adults were overconfident in
their performance, betting on more words than they
could remember. However, both younger and older
adults were selective in their betting (i.e. betting more on
high-value words) and their recall (i.e. recalling those
high-value words), consistent with results from the
current study that demonstrate overconfidence in predict-
ing memory capacity, but competency in predicting
memory selectivity. As such, these results suggest that
older adults may be metacognitively accurate when
betting on an individual item-by-item basis in this task.
Future studies should consider directly comparing individ-
ual item-by-item judgments with global predictions and
how these different types of metacognitive processes
may vary with age and the value of information. Further,
it would be useful for future research to explore how
these hypothesised separate metacognitive mechanisms
may compare within-participant. In the current exper-
iments, two separate groups of participants were used to
compare metacognitive accuracy of global predictions.
For example, if separate mechanisms do exist, then
within the same older adult participant, we would expect
accurate monitoring and control of selectivity, but not
global predictions of memory capacity. These findings
would provide further direct evidence for the dissociation
of these mechanisms and thus merits future investigation.
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The current study investigated how metacognitive
judgments of memory capacity and the ability to selectivity
remember information may change as we age. In both
experiments, younger adults recalled more information
overall and older adults were more selective in the infor-
mation they remembered. However, the accuracy of meta-
cognitive judgments (measured via pre-study predictions)
varied depending on the type of information being
assessed. While older adults were less accurate in predict-
ing their memory capacity displaying overconfidence,
they were equally as accurate (or even more accurate
when examining individual-level correlations) when pre-
dicting the amount of points they would earn. These
findings suggest that older adults were able to effectively
monitor and control their ability to selectively remember
high-value information, despite recalling less information
than younger adults. In sum, these results provide further
evidence of a dissociation between memory capacity and
selectivity and demonstrate that, while age may impair
the ability to assess memory capacity, it may not affect
metacognitive judgments of selectivity.
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