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ABSTRACT

People often engage in the selective remembering of valuable or
important information, whether strategic and/or automatic. We
examined potential age-related differences in the automatic pro-
cessing of value during encoding on later remembering by present-
ing participants with words paired with point values (range: 1-10
twice or 1-20) to remember for a later test. On the first three lists,
participants were told that they would receive the points associated
with each word if they recalled it on the test (their goal was to
maximize their score). On the last three lists, we told participants
that all words were worth the same number of points if recalled on
the tests, thus making the point value paired with each word
meaningless. Results revealed that selective memory may be
impaired in older adults using procedures with larger value ranges.
Additionally, we demonstrated that the automatic effects of value
may have a greater effect on younger adults relative to older adults,
but there may be instances where older adults also exhibit these
automatic effects. Finally, strategic and automatic processes may
not be related within each learner, suggesting that these processes
may rely on different cognitive mechanisms. This indicates that
these processes could be underpinned by distinct cognitive
mechanisms: strategic processes might engage higher-level cogni-
tive operations like imagery, while automatic processes appear to
be more perceptually driven.
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When we encounter information that we want to remember, we often prioritize memory
for what is most important. In the laboratory, this ability is typically assessed via value-
directed remembering procedures whereby learners are presented with words paired
with point values counting toward their scores if recalled (e.g., Castel et al., 2002).
Generally, learners prioritize the encoding (e.g., Cohen et al., 2017; Murphy et al., 2021)
and retrieval (see Murphy & Castel, 2022¢; Stefanidi et al., 2018) of high-value relative to
low-value information (Castel, 2008), particularly after gaining task experience and realiz-
ing that the volume of items in the list is greater than their memory capacity, illustrating
the need to be selective (e.g., McGillivray & Castel, 2011; see; Knowlton & Castel, 2022 for

a review).
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Prioritizing important information has many obvious benefits like avoiding the con-
sequences of forgetting (see Murphy & Castel, 2020), and some forms of selective memory
are preserved in older adults (Castel, 2008; Castel et al., 2002, 2012; Hargis & Castel, 2018;
Hargis et al., 2019; McGillivray & Castel, 2011; Murphy & Castel, 2022b; Murphy et al., 2023;
Swirsky & Spaniol, 2019; Whatley et al., 2021) despite the general cognitive impairments
accompanying healthy aging (Hess, 2005; Park & Festini, 2017; Salthouse, 2010, 2019;
Thomas & Gutchess, 2020). Specifically, older adults often employ compensatory memory
mechanisms to offset certain forms of memory loss (Hertzog & Dunlosky, 1996), poten-
tially suggesting that strategic memory processes are preserved or even enhanced in
older adults. Thus, both younger and older adults can remember important information at
the expense of low-value items, but there may be age-related differences in how this is
achieved.

When we prioritize memory for valuable information, we likely strategically (and
selectively) engage in effective encoding strategies (e.g., mental imagery, sentence gen-
eration) to help us later recall this information (Dunlosky, 1998; Hennessee et al., 2019;
Hertzog et al., 2008). For example, if you are at your favorite restaurant and decide to
order something different than what you usually order and it turns out to be delicious,
you might “make a mental note” to order this item again. This “mental note” exemplifies
the strategic encoding of valuable information, and people can learn to use more effective
encoding strategies as they gain experience (Storm et al.,, 2016). People can also update
their encoding strategies after observations of forgetting (Hertzog et al., 2008) to prevent
the future forgetting of valuable information. Thus, there is both a metacognitive com-
ponent (an awareness of the need to be selective; Murphy et al,, 2021) and a strategic
component (selectively engaging in effective encoding strategies for high-value items;
Hennessee et al.,, 2019) to remember important information.

While strategically attending to and encoding valuable information can contribute to
selective memory, the effects of value on memory can also be involuntary. Specifically,
rewarding information tends to be more salient relative to low-value information, leading
to greater memorability (Gruber et al.,, 2016; see; Schultz, 2015 for a review). Keeping with
the restaurant example, you may remember a particularly delicious menu item without
strategically encoding this information. Specifically, the high saliency of the delicious food
can enhance memory for the event without the need to selectively engage in elaborative
rehearsal for important information. Instances whereby valuable information is well-
remembered without the learner having engaged in strategic processing exemplify
more automatic effects of value on memory (see also Jennings & Jacoby, 1993;
Knowlton & Castel, 2022; Robison & Unsworth, 2017).

The automatic effects of value or reward on memory may be attributable to prediction
errors: differences between one’s expectations and reality (Braun et al., 2018; den Ouden
et al.,, 2012). At your favorite restaurant, if you choose to order a new item from the menu
(rather than your usual order which you like), there is a risk that you will not like this
meal - the food could be worse than you expected (a prediction error). However, if the
new item turns out to be more delicious than you expected (also a prediction error), your
memory for this event will likely be strengthened (see Glimscher, 2011 for an investigation
of the neural mechanisms of prediction error). Thus, the automatic memory enhancement
for valuable information may depend on initial value expectations. Neurologically, this
likely occurs due to dopamine activity that codes the incentive salience of stimuli
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(Berridge & Robinson, 1998), attributing value to cues that predict reward and thus
allowing such cues to be preferentially encoded and remembered.

Alternatively, high-value items may be more salient than low-value items, resulting in
greater attention and consequently enhanced encoding processes. This attentional
enhancement may occur involuntarily, independent of intentional motivation to differ-
entially encode items based on their value. In this account, value does not directly drive
encoding but rather facilitates the initial processing of high-value items relative to low-
value items. Studies have shown that when participants are given an encoding task on
every trial (e.g., generate an image or count the vowels), the effects of value on encoding
are diminished or negligible (Hennessee et al., 2019). This suggests that automatic effects
are not obligatory as they would typically continue to influence memory even with
a structured encoding task in place. However, the attentional influence of value may
manifest when attentional resources are more flexible and can fluctuate. Hence, the
effectiveness of this process depends on the availability and variability of attentional
resources, rather than being an inherent or compulsory aspect of memory encoding.

Strategic and involuntary/automatic effects of reward on memory likely do not func-
tion in isolation — both mechanisms likely contribute (Bijleveld et al., 2012). Specifically,
value may have an initial, involuntary effect benefiting memory performance (automatic
processing) with subsequent strategic encoding that further drives value effects. Previous
work suggests that younger and older adults both engage in the strategic encoding of
high-value items to accomplish task goals (and older adults may do this to a greater
extent; see Schwartz et al., 2023), but it is currently unclear whether younger and older
adults differentially exhibit automatic effects of value. In a broader sense, value-based
memory is shaped by a blend of cognitive mechanisms — some potentially operating more
automatically with hippocampal involvement — and metacognitive strategies, which
include determining which items to prioritize, estimating memory capacity, and engaging
in goal-oriented planning that involves the frontal lobe, and older adults may use these
metacognitive strategies to maximize memory (Castel, 2024).

As discussed previously, processing may play a role in value-directed remembering via
dopaminergic input from reward regions of the brain modulating hippocampal activity
during learning, leading to the strengthening of memory for high-value information
(Adcock et al., 2006; Gruber et al., 2016). However, as we age, the dopaminergic system
generally deteriorates (Dreher et al., 2008; Himmerer & Eppinger, 2012; Volkow et al.,
1996), likely contributing to age-related cognitive decline (Backman et al., 2010) and
reduced neurological responses to value (Cohen et al., 2016). Thus, prior research provides
some evidence that age-related cognitive impairments may hinder older adults’ ability to
engage in the automatic processing of rewarding information.

This is supported by some behavioral work disentangling the roles of automatic and
strategic processing in younger and older adults (but see Mather & Schoeke, 2011). For
example, Hennessee (2018) used a directed forgetting procedure where younger and
older adult participants were shown words paired with point values that they would earn
if they later correctly recognized the associated words. Importantly, after each word-point
pair was shown, the participants were given a cue to “learn” or “forget” that word. To
optimize their chance to earn the most points, participants should forego memory for the
high-value items that they are told to forget and thus not engage in strategic processing
of such items. They found that the young adult participants recognized the high-value
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words significantly more often than the low-value words even for the words they were
initially instructed to forget; however, the older adult participants did not exhibit this
effect. Hennessee (2018) concluded that value-directed remembering may engage differ-
ent mechanisms across the lifespan such that older adults engage in less involuntary
processing of value than younger adults (see also Hennessee et al., 2024).

Some limitations to the study by Hennessee (2018) illustrate the need for further
research on this topic. For example, there was a rather small sample size of older adults,
which could explain why the older adults’ recognition did not seem very sensitive to value
regardless of whether the cue was “learn” or “forget,” which deviates from prior work that
has found that incidental memory for high-value information is preserved in older adults
(Mather & Schoeke, 2011; Spaniol et al., 2014). Additionally, the directed-forgetting
paradigm may have caused older adults to focus too much on the cue (“learn” or “forget”),
resulting in insufficient allocation of attention to the point values paired with the words.
Altogether, these limitations suggest that more research is needed before we can make
a definitive conclusion about any age-related differences in value-directed automatic
processing. Thus, to build upon Hennessee (2018) and to further disentangle the roles
of strategic and automatic processes in value-directed remembering, the current study
will examine recall, which prior work has found to have bigger effects of value than
recognition (Castel, 2008; Elliott et al., 2019; Hennessee et al., 2019), via a new paradigm.

The current study

To examine potential age-related differences in the automatic effects of value, we devel-
oped a paradigm where we presented participants with lists of words paired with point
values, and on the first few lists, participants were told that these point values counted
toward their score if recalled, thus encouraging strategic and/or automatic processing of
words paired with high point values. However, on later lists, participants were told that all
words were of equal value regardless of the number presented with each word. These
instructions should make the previous benefits of strategically processing the high-value
words obsolete, suggesting that any sensitivity to value in the last three lists may be
attributable to automatic processing. Critically, with this paradigm, we sought to compare
younger and older adults’ memorial selectivity for the high-value items in the first three
lists as well as their selectivity in the last three lists to uncover any age-related differences
in the usage of automatic processing from more strategic processes. We hypothesized
that on the lists where the point values were no longer meaningful, older adults would be
less sensitive to the presented point values than younger adults due to potential age-
related impairments in the unintentional encoding of high-value words.

In the present work, we consider strategic and automatic processing as intentional and
unintentional forms of encoding, respectively. Specifically, strategic processing refers to
the deliberate allocation of cognitive resources toward high-value words. This intentional
effort involves deploying effective encoding techniques - such as forming vivid mental
images, creating associations, or embedding words in meaningful sentences - to enhance
recall of high-value items on the first three lists. Conversely, automatic processing
characterizes the latter three lists where point values presented alongside words are
declared irrelevant. Despite this shift, participants might still exhibit a residual sensitivity
to these previously emphasized values, an effect we interpret as unintentional/automatic.
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In this stage, the influence of point values on memory encoding may operate involunta-
rily, reflecting an ingrained response to the value cues established in the earlier lists. We
note that we use the term automaticity in a manner that is consistent with prior research
on memory and aging (e.g., Jennings & Jacoby, 1993; Knowlton & Castel, 2022). Our
approach is also consistent with Moors and De Houwer (2006) who argue that an
automatic process should be defined in relation to a different process in terms of specific
features. Here, we contrast the preferential encoding of high-value items when points
contribute to the participant’s score (strategic and goal-directed) and when they do not
(involuntary and not goal-directed).

Experiment 1a

In Experiment 1a, younger and older adults studied six lists of words with each list
containing 20 words. On each list, each word was paired with a point value ranging
from 1 to 20. On the first three lists, participants were told that the point value associated
with each word counted toward their score if recalled. However, on the last three lists,
participants were told that all words were worth the same value. Specifically, we
instructed participants that all words were worth 10 points and that the point values
presented with each word no longer reflected the word’s value and were meaningless
(the point values paired with each word still ranged from 1 to 20). Participants’ goal on all
lists was to maximize their scores.

On Lists 1-3, compared with younger adults, we expected selectivity to be preserved in
older adults, consistent with prior work demonstrating that older adults can engage in
strategic processing by selectively allocating their more limited memorial resources
toward high-value information (e.g., Castel et al., 2002; see; Knowlton & Castel, 2022 for
a review). On Lists 4-6, although some work has found automaticity to be similar between
younger and older adults (see Jennings & Jacoby, 1993), we expected younger adults to
be more sensitive to the presented point values compared with older adults due to larger
carry-over effects from earlier lists that could be based on memory for what the value
means in terms of directing attention and reward-processing.

Method

Transparency and openness

We report an analysis of our sample size, describe all data exclusions, manipulations, and
all measures in the study. All data and research materials are available on OSF. Data were
analyzed using JASP and Jamovi, and all information needed to reproduce the analyses is
available. This study’s design and its analysis were not pre-registered. Informed consent
was acquired, and the study was completed in accordance with the UCLA Institutional
Review Board (IRB#12-000617 Memory, Attention, Emotion and Aging).

Participants

After exclusions, younger adults (n=56; Mge = 20.00, SDgge = 1.39; 49 female, 7 male; 1
American Indian/Alaskan Native, 24 Asian/Pacific Islander, 1 Black, 10 Hispanic, 17 White, 3
other/unknown) were recruited from the University of California Los Angeles (UCLA)
Human Subjects Pool, were tested online, and received course credit for their
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participation (as was the case in each experiment). Older adults (n=55; Mgge =73.00,
SDage = 5.69; 32 female, 23 male; 6 Black, 48 White, 1 other/unknown) were recruited from
Amazon’s Cloud Research (Chandler et al.,, 2019), a website that allows users to complete
small tasks for pay. Cloud Research ensures that our study was only available to partici-
pants meeting our age requirement for older adults (aged 60+). Specifically, if someone
does not meet that criterion, our study would not appear as an option for them to
complete.

In each experiment, participants were excluded from analysis if they admitted to
cheating (e.g., writing down answers) in a post-task questionnaire (they were told they
would still receive credit if they had cheated). This exclusion process resulted in one
exclusion from the younger adult group and 11 exclusions from the older adult group. In
each experiment, we aimed to collect around 50 younger adults and 50 older adults. This
sample size was based on some of our prior work using a similar design (e.g., Murphy &
Knowlton, 2022), prior exploratory research, and the expectation of detecting a medium
effect size. A sensitivity analysis indicated that, with this sample size, assuming alpha = .05,
we had an 80% chance of detecting a medium (Cohen’s d=.54) difference between
younger and older adults.

Materials and procedure

Participants were told that they would be presented with six lists of to-be-remembered
words with each list containing 20 words. On each list, each word was paired with
a unique, randomly assigned value between 1 and 20 indicating how much the word
was “worth.” Each point value was used only once within each list and the order of the
point values within lists was randomized. The stimulus words were presented for 3
seconds each with a 500 ms inter-stimulus interval (blank screen). The words on each
list were randomly selected from a pool of 280 unrelated words (e.g., button, chart, twig)
that were between 4 and 7 letters (M = 4.99, SD = .98). On the log-transformed Hyperspace
Analogue to Language frequency scale (with lower values indicating lower frequency in
the English language)), words ranged from 5.48-12.65 and averaged 8.81 (SD=1.57). In
terms of concreteness (with lower values indicating lower concreteness), words ranged
from 2.50-5.00 and averaged 4.52 (SD =.46). Frequency and concreteness ratings were
generated using the English Lexicon Project website (Balota et al., 2007).

On the first three lists, participants were told that the point value associated with each
word counted toward their score if recalled. However, on the last three lists, participants
were told that all words were worth the same value. Specifically, all words were worth 10
points, and the point values presented with each word no longer reflected the word’s
value and were meaningless (the point values paired with each word still ranged from 1 to
20). Participants’ goal on all lists was to maximize their scores. After the presentation of all
20 word-number pairs in each list, participants were given a self-paced free recall test (but
were required to spend at least 30 seconds on each test) in which they had to recall as
many words as they could from the just-studied list (they did not need to recall the point
values). Participants recalled words by typing them into an on-screen text box. To account
for typographical errors in participants’ responses, we employed a real-time textual
similarity algorithm where responses with at least 75% similarity to the correct answer
were counted as correct. Immediately following the recall period, participants were told
their score for that list but were not given feedback about specific items.
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Results

To examine memory performance, we computed multilevel models (MLMs) where we treated
the data as hierarchical or clustered (i.e, multilevel) with items nested within individual
participants. Since recall at the item level was binary (correct or incorrect), we conducted
logistic MLMs. In these analyses, the regression coefficients are given as logit units (i.e,, the log
odds of correct recall). We report exponential betas (%), and their 95% confidence intervals
(Clgsee), which give the coefficient as an odds ratio (i.e,, the odds of correctly recalling a word
divided by the odds of not recalling a word). Thus, e®canbe interpreted as the extent to which
the odds of recalling a word changed. Specifically, values greater than 1 represent an
increased likelihood of recall while values less than 1 represent a decreased likelihood of recall.

To examine memory on Lists 1-3 when the presented point values counted toward
participants’ scores if recalled (see Figure 1(a)), we conducted a logistic MLM with item-
level recall modeled as a function of value with age (young, old) as a between-subjects
factor. Results revealed that value significantly predicted recall [€®=1.07, Clgs, = 1.06—-
1.08, z=13.09, p <.001] such that high-value words were better recalled than low-value
words. However, there was not an effect of age [e®=1.11, Clgso, =.79-1.57, z=.60, p
=.547] such that younger adults (M =.41, SD=.16) and older adults (M =.39, SD =.21)
recalled a similar proportion of words. Value interacted with age [e® = 1.05, Clgso, = 1.03—
1.07, z=4.91, p <.001] and an analysis of the simple effects indicated that younger adults
were more selective [e = 1.09, Clgse, = 1.08-1.11, z=12.81, p < .001] than older adults [e®
=1.04, Clgse, = 1.03-1.05, z=5.76, p < .001].

We conducted a similar model to examine memory on Lists 4-6 when participants
were told that all words were worth the same value (see Figure 1(b)). Results revealed that
value significantly predicted recall [e®=1.01, Clgse, = 1.00-1.02, z=2.35, p=.019] such
that high-value words were better recalled than low-value words. However, there was not
an effect of age [eB = 81, Clgse, = .50-1.31, z=—-.86, p =.390] such that younger adults (M
=.44, SD =.19) and older adults (M = .47, SD = .29) recalled a similar proportion of words.
Value did not interact with age [e® = 1.00, Clgso, = .98-1.02, z=.33, p = .744] but an analysis
of the simple effects provides some evidence that younger adults’ recall was influenced
by the presented values [e®=1.01, Clgse, = 1.00-1.03, z=2.00, p =.045] whereas older
adults’ recall was not [e® = 1.01, Clgse, = 1.00-1.02, z=1.37, p=.172].

We also examined the within-subject relation between memory selectivity on the first
three lists and the last three lists in younger and older adults. Specifically, using selectivity
index scores to summarize the tendency to prioritize high-value items with a single value
(see Castel et al., 2002 for more information), we used a General Linear Model to predict
selectivity scores on Lists 4-6 using selectivity scores on Lists 1-3 as well as age group.
Results revealed that selectivity on the lists with value-directed remembering instructions
(i.e., Lists 1-3) did not predict selectivity on the lists where participants were told that all
words were worth the same value (i.e., Lists 4-6), [t(105)=1.79, p=.076, B =.18].
Additionally, there was not an effect of age [t(105) =—.61, p=.544, 3 =—.12] or an inter-
action between selectivity on Lists 1-3 and age [t(105) =.35, p=.727, B =.07]. This
provides some evidence that successfully engaging in value-directed remembering via
strategic and/or automatic processing when value-directed remembering was beneficial
did not predict automatic processing engagement when value-directed remembering is
not necessary.
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Figure 1. Linear trendlines for the probability of recall as a function of the presented point value for
younger and older adults on Lists 1-3 (a) and Lists 4-6 (b) in Experiment 1a.

Discussion

In Experiment 1a, we did not observe age-related differences in total recall on either set of
lists (as is typically seen in prior work, see Balota et al., 2000). However, an examination of
the average time spent on the self-paced free recall tests indicated that older adults (M =
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84.00 seconds, SD=72.87) spent more time recalling words than younger adults (M =
50.80 seconds, SD =20.90), [t(109) =3.28, p=.001, d =.62] which could account for the
lack of age-related differences in recall. In terms of prioritizing high-value items, contrary
to prior work (e.g., Castel et al., 2002; Knowlton & Castel, 2022), younger adults were more
selective than older adults on the first three lists when participants were told that they
would receive the point value presented with each word if they recalled it on the test.
However, on the last three lists, when participants were told that all words were worth the
same value regardless of the value presented during the study phase, there was some
evidence that younger adults’ recall was more influenced than older adults’ recall by the
presented point values (as indicated by the simple effects analysis), but the interaction
was not significant. Given that some of these findings contrast with prior findings, in
Experiment 1b, we attempted to further explore these effects.

Experiment 1b

In Experiment 1a, younger adults did not recall more words than older adults. This is
inconsistent with most memory research involving older adults tested in the laboratory
(see Balota et al., 2000), although this may be attributable to older adults spending more
time on each recall test. However, we also failed to demonstrate preserved memory
selectivity in older adults. That is, in prior research, older adults displayed a similar
tendency to recall high-value words better than low-value words compared with younger
adults (see Knowlton & Castel, 2022). One potential explanation is that older adults may
have been using external memory aids during the study (testing participants remotely
may have enabled this form of “cheating”).

Although we asked participants not to use any external aids and thus to use only their
own memory to complete the study, the rate of self-reported cheating was much higher
for older adults (17%) than younger adults (2%) in Experiment 1a. Thus, it is possible that
many older adults felt the need to write words down but did not admit to doing so at the
end of the task. While it is a good strategy to offload important information (Murphy,
2023b; Murphy & Castel, 2023a), we were interested in situations in which people had to
rely on their own memory. As such, in Experiment 1b, we aimed to replicate the effects
observed in Experiment 1a while adding more precautions to prevent cheating - we
wanted to make it clear that participants should not use external aids to help them
remember valuable information (and these additional precautions were employed in all
subsequent experiments).

Method

Participants

After exclusions, younger adults (n=51; Mgge = 20.45, SD 440 = 1.86; 39 female, 12 male; 1
American Indian/Alaskan Native, 25 Asian/Pacific Islander, 1 Black, 10 Hispanic, 11 White, 3
other/unknown) were recruited from the UCLA Human Subjects Pool. Older adults (n = 46;
Mage=74.13, SDag. = 5.63; 27 female, 19 male; 1 Black, 45 White) were recruited from
Amazon's Cloud Research. No younger adults were excluded for cheating but there were
three exclusions from the older adult group. We also excluded participants who did not
select “Yes” when asked if they attested that they would not cheat and that they would
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give their best effort. This exclusion process resulted in zero exclusions from the younger
adult group and one exclusion from the older adult group. A sensitivity analysis indicated
that, with this sample size, assuming alpha =.05, we had an 80% chance of detecting
a medium (Cohen’s d = .55) difference between younger and older adults.

Materials and procedure

The task in Experiment 1b was the same as the task used in Experiment 1a except that we
added additional instructions asking participants not to “cheat.” Specifically, as was done
in Experiment 13, the first instruction that participants received was “Please give your full
effort on this task! PLEASE do not use any external aids and thus use ONLY YOUR OWN
memory to complete the study.” Additionally, after reading instructions regarding the
memory task, we told participants: “This task will be very difficult. We do not expect you to
remember everything; you will likely only be able to remember some of the information.
Please do not cheat by taking pictures of the screen, writing things down, or using any
other aid to complete this task.” Finally, we told participants: “Again, we kindly ask that
you do not cheat on this task by using any memory aids and that you give your full effort
on this task. Do you attest that you will not cheat and that you will give your best effort?.”
Participants then selected yes or no. These anti-cheating instructions (and exclusion
criteria) were used in all subsequent experiments.

Results

First, to examine whether the precautions to reduce cheating in Experiment 1b were
effective, we conducted a cross-experiment comparison on total recall. A 2 (Experiment 1a
vs Experiment 1b) x 2 (younger adults vs older adults) revealed that total recall was
greater in Experiment 1a (M =.42, SD =.21) than in Experiment 1b (M =.36, SD =.18), [F(1,
204) =5.45, p=.021, n? =.03]. However, there was not an effect of age [F(1, 204) =.71, p
=.399, n? < .01], and there was not an interaction between experiment and age group [F
(1, 204) =.98, p=.324, r]2=.01]. Thus, while there may have been less cheating in
Experiment 1b, this did not systematically differ as a function of age group.

To examine memory on Lists 1-3 when the presented point values counted toward
participants’ scores if recalled (see Figure 2(a)), we conducted a logistic MLM with item-
level recall modeled as a function of value with age (young, old) as a between-subjects
factor. Results revealed that value significantly predicted recall [e®=1.06, Clgse, = 1.05-
1.07, z=11.64, p <.001] such that high-value words were better recalled than low-value
words. However, there was not an effect of age [e®=1.30, Close, =.91-1.85, z=1.43, p
=.152] such that younger adults (M =.38, SD=.11) and older adults (M=.33, SD= 22)
recalled a similar proportion of words. Value interacted with age [e® = 1.05, Clgso, = 1.02-
1.07, z=4.28, p <.001] and an analysis of the simple effects indicated that younger adults
were more selective [e® = 1.09, Clgse, = 1.07-1.10, z= 12.01, p < .001] than older adults [e®
=1.04, Clgse, = 1.02-1.06, z=4.92, p < .001].

We conducted a similar model to examine memory on Lists 4-6 when participants
were told that all words were worth the same value (see Figure 2(b)). Results revealed that
value significantly predicted recall [e®=1.01, Clgse, = 1.00-1.02, z=2.33, p=.020] such
that high-value words were better recalled than low-value words. However, there was not
an effect of age [e® = 1.20, Clgso, = .80-1.81, z= .87, p = .386] such that younger adults (M
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Figure 2. Linear trendlines for the probability of recall as a function of the presented point value for
younger and older adults on Lists 1-3 (a) and Lists 4-6 (b) in Experiment 1b.

=.39, SD =.15) and older adults (M =.35, SD = .25) recalled a similar proportion of words.
Value interacted with age [e®=1.03, Clgse, = 1.01-1.05, z=2.94, p =.003] and an analysis
of the simple effects indicated that younger adults’ recall was influenced by the presented
values [e® = 1.03, Clgso, = 1.01-1.04, z=4.05, p <.001] but older adults’ recall was not [eB=
1.00, Clgse, =.98-1.01, z=—.40, p = .690].
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We again used a General Linear Model to predict selectivity scores on Lists 4-6 using
selectivity scores on Lists 1-3 as well as age group. Results revealed that selectivity on the
lists with value-directed remembering instructions did not predict selectivity on the lists
where participants were told that all words were worth the same value [t(92) =-.22, p
=.824, 3 =—-.02]. However, there was an effect of age [t(92) = 2.20, p =.030, 3 = .46] such
that younger adults were more selective on Lists 4-6 than older adults, but there was not
an interaction between age and list set (1-3 vs. 4-6) on selectivity [t(92) =-.02, p = .981,
=-.01].

Discussion

In Experiment 1b, on Lists 1-3 where participants were told the values paired with words
counted toward their score, younger adults were more selective than older adults, but
there was not a significant overall recall advantage for younger adults. Additionally, on
Lists 4-6 when participants were told that the words were all the same value regardless of
the point value presented with them, younger adults’ recall - but not older adults’ recall -
was sensitive to the assigned value even though this value was not rewarded during the
recall test. Thus, the results of Experiment 1b replicated Experiment 1a, even when greater
precautions were taken to try to mitigate participants’ usage of external aids during the
task.

Experiment 2a

In Experiment 1, we found that younger adults showed a greater degree of selectivity
than older adults which is inconsistent with prior work (Knowlton & Castel, 2022).
However, using such a large range of values (1-20) compared with prior work using
a smaller range (e.g., 1-12, see Castel et al., 2002; or 1-10 with values repeating twice, see;
Middlebrooks et al., 2017) may have influenced selective memory processes. Additionally,
prior work has shown that the point value scheme in value-directed remembering tasks
can impact measures of selectivity (see Murphy, 2023a). As such, the value structure in
Experiment 1 may have hindered strategic and/or automatic processing in older adults
leading to decreased selectivity when the point values mattered and no selectivity when
the presented values were arbitrary. A more restricted value structure (i.e., values 1
through 10) may facilitate the strategic and automatic enhancement of high-value
items to a greater degree than the more expansive value structure in Experiment 1.
Thus, although Experiment 1’s findings may indicate that the strategic and automatic
effects of value are stronger in younger adults than older adults, it is important to test
whether there are age-related differences in the potential influence of the type of value
structure on memory selectivity as there may be differences in younger and older adults’
ability to execute a goal-based agenda in a (potentially) more complicated task and
whether older adults’ cognitive deficits affect memory for valuable information.

As such, in Experiment 2a, we investigated potential differences in memory selectivity
between younger and older adults using varying value ranges within a list (i.e., small
range: 1 to 10 versus large range: 1 to 20). We hypothesized that participants, especially
older adults, would exhibit greater memory selectivity when the value range is smaller, as
seen in prior work (e.g., Middlebrooks et al., 2017), due to their typically reduced cognitive



AGING, NEUROPSYCHOLOGY, AND COGNITION 13

resources and processing efficiency (Hess, 2005; Park & Festini, 2017; Salthouse, 2010,
2019; Thomas & Gutchess, 2020). Specifically, a narrower range of values (e.g., 1-10) may
simplify the task, reducing cognitive load and making it easier for older adults to
discriminate between high and low-value items. This simpler structure also aligns better
with older adults’ tendency to rely on gist-based processing (e.g., Castel, 2005), allowing
them to focus on the general importance of items without being overwhelmed by the
details of a more extensive and complex range of values. Additionally, it is possible that
a more familiar and constrained reward structure (1-10), with multiple words paired with
each value, could provide more environmental support informing learners’ metacognition
and goals (see Craik, 2022), aiding older adults in prioritizing relevant information given
their limited cognitive resources. Critically, such a finding would suggest that the value
structure in Experiment 1 impeded older adults’ ability to engage in strategic and
automatic processing, bringing up the possibility that under the right conditions, older
adults may engage in strategic and automatic processing of value to a similar degree as
younger adults.

Method

Participants

Younger adults (n = 113; Mg = 20.18, SD 4. = 1.55; 74 female, 38 male, 1 other; 41 Asian/
Pacific Islander, 7 Black, 29 Hispanic, 28 White, 8 other/unknown) were recruited from the
UCLA Human Subjects Pool. Older adults (n = 110; Mgge = 71.56, SDgge = 5.74; 62 female, 48
male; 1 American Indian/Alaskan Native, 3 Black, 104 White, 2 other/unknown) were
recruited from Amazon’s Cloud Research (Chandler et al., 2019). Two younger adults
and one older adult were excluded for admitting to cheating. Given that older adults
typically perform worse on memory tasks than younger adults but this was not observed
in Experiment 1, we doubled the sample size in Experiment 2 to enhance the robustness
of our findings. A sensitivity analysis indicated that, with this sample size, assuming alpha
= .05, we had an 80% chance of detecting a medium (Cohen’s d = .38) difference between
younger and older adults.

Materials and procedure

The task in Experiment 2a was similar to that in Experiment 1. However, on all six lists,
participants were told that they would score points for recalling words on the test and
that they should try to maximize their scores (akin to Lists 1-3 in Experiment 1). For some
participants (Nyoung = 56; Noiq = 56), the point values ranged from 1 to 20 with each point
value being used only once within each list. For other participants (nyoung = 57; Noia = 54),
the point values ranged from 1 to 10 with each point value being used twice within each
list.

Results and discussion

To examine memory selectivity (see Figure 3), we conducted a logistic MLM with item-
level recall modeled as a function of value and list (as continuous variables; list was
included to examine potential changes as learners gain task experience) with age (young,
old) and value structure (1 to 10 x 2, 1 to 20) as between-subjects factors. The results of
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Figure 3. Linear trendlines for the probability of recall as a function of the presented point value for
younger and older adults when point values ranged from 1 to 10 (a) and 1 to 20 (b) in Experiment 2a.

the model are shown in Table 1. To highlight the main findings, high-value words were
better recalled than low-value words and younger adults recalled more words than older
adults. Additionally, the range of values also influenced recall, with better selectivity when
the values ranged from 1 to 10 compared to 1 to 20. There was also an effect of list such
that participants recalled more words on later lists.

The interaction between value and age indicated that younger adults were more
selective than older adults, but this was dependent on the value structure.
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Table 1. Results of a multi-level model with value, list, age group, and value structure predicting recall
accuracy in Experiment 2a. Note: YA = younger adults, OA = older adults.

95% exp(B)
Confidence
Interval

Variable Effect Estimate SE exp(B) Lower Upper =z p

(Intercept) (Intercept) —-0.58 006 056 0.5 0.63 —-9.49 <.001

Presented Value Presented Value 012 0 113 112 114 30.84 <.001

Age Group YA - OA 0.57 012 176 139 224 4.64 <.001

Value Structure 1-10 X 2-1 to 20 047 012 159 125 202 3.81 <.001

List List 0.04 0.01 1.05 1.03 1.07 449 <.001

Age Group1 * Value YA - OA * 1-10 x 2-1to 20 009 024 109 068 177 037 0.711
Structure

Presented Value * Age Group Presented Value % YA - OA 004 001 104 103 1.06 506 <.001

Presented Value %k Value Presented Value *k 1-10 x 2- 008 0.01 108 107 1.1 10.09 <.001
Structure 1t0 20

Age Group >k List YA - OA *k List —0.02 0.02 098 0.95 1.02 -0.88 0.38

Value Structure >k List 1-10 x 2-1 to 20 >k List 004 002 105 101 1.09 224 0.025

Presented Value * List Presented Value > List 001 0 1.01 1 1.01 3.64 <.001

Presented Value * Age Group Presented Value*k YA-OAk —-0.03 0.02 097 094 1 —2.03 0.042
k Value Structure 1-10 x 2-1to0 20

Age Group > Value Structure YA-OA*1-10x2-1t020 -0.06 004 095 088 1.02 -14 0.162
k List >k List

Presented Value * Age Group Presented Value * YA — OA 3k 0 0 1 099 1.01 -051 0.611
k List List

Presented Value 3k Value Presented Value *k 1-10 x 2— 001 0 1.01 1 1.02 209 0.037
Structure K List 1 to 20 * List

Presented Value * Age Group Presented Value * YA — OA 3k 0.01 0.01 101 099 1.03 133 0.183

k Value Structure k List 1-10 x 2-1 to 20 *k List

Specifically, an analysis of the simple effects indicated that when the values ranged
from 1 to 20, younger adults were more selective [ef=1.12, Close, =1.11-1.13, z=
22.80, p <.001] than older adults [e®=1.06, Clgse, = 1.05-1.07, z=10.84, p < .001] but
when the values ranged from 1 to 10, younger adults were similarly selective [e® =
1.19, Clgse, = 1.17-1.22, z=17.88, p <.001] as older adults [e® = 1.16, Clgso, = 1.14-1.19,
z=14.48, p<.001].

The interaction between value and value structure indicated that, across age groups,
participants were more selective when the values ranged from 1-10 [€8=1.18, Closs,
=1.16-1.20, z=22.78, p <.001] compared with 1-20 [e®=1.09, Clgse, = 1.08-1.09, z=
23.64, p <.001], but this was dependent on task experience (this trend was more pro-
nounced on later lists). In sum, Experiment 2a suggests that the value structure used in
value-directed remembering tasks can influence how younger and older adults use value
to guide memory, and that task experience may also play a role.

Experiment 2b

To examine the automatic effects of value with different value structures, in Experiment
2b we employed a procedure similar to that of Experiment 1 using the two different
ranges of values from Experiment 2a. Specifically, after studying and being tested on three
lists, participants in the last three lists were informed that the presented point values were
no longer relevant. Similar to Experiment 2a, younger and older adults studied lists with
values ranging either from 1 to 10 (repeating twice) or 1 to 20.
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Method

Participants

Younger adults (n = 111; Mage = 20.17, SDoge = 1.70; 90 female, 18 male, 3 other; 49 Asian/
Pacific Islander, 2 Black, 23 Hispanic, 30 White, 7 other/unknown) were recruited from the
UCLA Human Subjects Pool. Older adults (n = 108; Mg = 73.35, SDyge = 5.79; 62 female, 46
male; 1 Asian/Pacific Islander, 4 Black, 103 White) were recruited from Amazon'’s Cloud
Research (Chandler et al., 2019). One younger adult and one older adult were excluded for
admitting to cheating. A sensitivity analysis indicated that, with this sample size, assuming
alpha =.05, we had an 80% chance of detecting a medium (Cohen’s d =.38) difference
between younger and older adults.

Materials and procedure

The materials and procedure were similar to Experiment 2a. However, like in Experiment 1,
on the first three lists, participants were told that the point value associated with each
word counted toward their score if recalled but on the last three lists, participants were
told that all words were worth the same value. Specifically, all words were worth 1 point
(we used 1 rather than 10 as it was the lowest value for both scoring structures; if we used
10, this would have been the high value for one list type and the middle value for the
other, which could affect the results), and the point values presented with each word no
longer reflected the word’s value and were meaningless. Participants’ goal on all lists was
to maximize their score. For some participants (nyoung = 53; noiq = 51), the point values
ranged from 1 to 20 with each point value being used only once within each list for all six
lists. For other participants (nyoung = 58; Noia = 57), the point values ranged from 1 and 10
with each point value being used twice within each list.

Results

To examine memory on Lists 1-3 when the presented point values counted toward
participants’ scores if recalled (see Figure 4), we conducted a logistic MLM with item-
level recall modeled as a function of value with age (young, old) and value structure (1 to
10x 2, 1 to 20) as between-subjects factors. Results revealed that value significantly
predicted recall [eB=1.10, Clgse, = 1.09-1.11, z=18.09, p <.001] such that high-value
words were better recalled than low-value words. There was an effect of age [e® =1.78,
Clgse, = 1.45-2.17, z=5.61, p < .001] such that younger adults recalled a greater propor-
tion of words (M = .41, SD=.15) than older adults (M =.29, SD=.15).2 Value structure
predicted recall [eB=1.48, Close, =1.21-1.81, z=3.81, p <.001] such that participants
recalled a greater proportion of words when the values ranged from 1 to 20 (M =.36,
SD =.18) than when the values ranged from 1 to 10 (M =.34, SD =.15). Value structure did
not interact with age [e®=1.01, Clgse, = .68-1.51, z= .05, p =.956], value did not interact
with age [e®=1.01, Clgso, =.99-1.03, z=.76, p =.449], but value interacted with value
structure [e®=1.06, Clgsg, = 1.04-1.08, z=5.26, p < .001] such that participants were more
selective when values ranged from 1 to 10 [e®=1.13, Close,=1.11-1.16,z=13.21, p < .001]
than 1 to 20 [eB=1.07, Clgse, = 1.06-1.08, z=13.76, p <.001]. The three-way interaction
between value, age, and value structure was not significant [e® = .99, Clgsy, =.95-1.04, z=
—-.32, p=.7471.
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Figure 4. Linear trendlines for the probability of recall as a function of the presented point value for
younger and older adults on Lists 1-3 when point values ranged from 1 to 10 (a) and 1 to 20 (b) in
Experiment 2b.

We conducted a similar model to examine memory on Lists 4-6 when participants
were told that all words were worth the same value (see Figure 5). Results revealed that
value significantly predicted recall [e®=1.02, Clgse, = 1.01-1.03, z=3.89, p <.001] such
that high-value words were better recalled than low-value words. There was an effect of
age [e®=1.45, Clgse, =1.13-1.87, z=2.89, p=.004] such that younger adults recalled
a greater proportion of words (M=.43, SD=.18) than older adults (M =.34, SD=.21).
Value structure did not predict recall [e®=.90, Clgso, =.70-1.16, z=—.81, p=.416] and
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Figure 5. Linear trendlines for the probability of recall as a function of the presented point value for
younger and older adults on Lists 4-6 when point values ranged from 1 to 10 (a) and 1 to 20 (b) in

Experiment 2b.

value structure did not interact with age [e®=.97, Clgso, =.59-1.61, z=—.11, p=.910].
Value did not interact with age [e®=.98, Clgse, =.96-1.00, z=—1.54, p =.124] or value
structure [e®=1.00, Clgse, =.98-1.02, z=.03, p = .973]. The three-way interaction between
value, age, and value structure did not reach significance [eB=.97, Clgse, =.93-1.01, z=
—-1.67, p=.096] but an analysis of the simple effects indicated that when the values
ranged from 1 to 20, younger adults were similarly selective [e®=1.02, Close,=1.01-
1.03, z=3.19, p=.001] as older adults [e® = 1.02, Clgse, = 1.01-1.03, z= 2.70, p =.007] but
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when the values ranged from 1 to 10, younger adults were not selective [e® = 1.00, Clgso,
=.98-1.03, z=.30, p =.768] but value predicted memory for older adults [e®=1.04, Clgso,
=1.01-1.07, z=2.76, p = .006].

Finally, we again used a General Linear Model to predict selectivity scores on Lists 4-6
using selectivity scores on Lists 1-3 as well as age group and value structure. The only
effect to reach significance was selectivity scores on Lists 1-3 predicting selectivity scores
on Lists 4-6 [t(210) = 2.21, p=.029, B =.15].

Discussion

In Experiment 2b, on Lists 1-3, selectivity was similar in younger and older adults
regardless of the value structure. On Lists 4-6 when learners were told that all words
were worth the same value, younger and older adults showed similar levels of
selectivity when values ranged from 1 to 20, but only older adults showed selectivity
when values ranged from 1 to 10. Thus, the more automatic/less intentional effects
of value in younger and older adults may only occur under certain conditions,
although it is unclear how the range in value may influence age-related effects
(see General Discussion for some possible reasons/speculation). It is possible that
the repeated values and more restricted range may have facilitated automatic
processing in older adults, creating a clearer goal in the task, which then carried
over to subsequent lists possibly due to attentional focus on the limited values.
However, it is also possible that younger adults were more flexible in changing their
goals and strategies across the different lists due to enhanced cognitive control
processes in younger adults (Lustig & Flegal, 2008), although future research is
needed to test this in greater detail.

General discussion

In the present study, we were interested in potential age-related differences in the more
automatic/less intentional effect of value on remembering as there may be dual processes
that contribute to age-related differences in memory for rewarding information
(Knowlton & Castel, 2022). To investigate this, we utilized a new paradigm that attempts
to isolate more automatic processing from strategic processing. In this paradigm (used in
Experiments 1 and 2b), participants were shown six lists of words paired with point values
to remember for a later test. For the first three lists, the point values associated with the
words contributed to participants’ recall scores such that if they correctly recalled the
words on a later test, they would gain the points that were paired with the presented
word. Therefore, to optimize their scores, it would be beneficial for participants to
prioritize memory for the highest-valued items. However, on the last three lists, the
participants were told that the point values paired with the words were now meaningless
such that each word was worth the same value if correctly recalled. Critically, compared to
the first three lists, prioritizing the highest-valued items was no longer advantageous.
Thus, if participants still showed effects of value on remembering in the latter three lists,
this would suggest that participants were not being strategic (as the presented point
values no longer matter) but instead were involuntarily prioritizing high-valued words.
However, we acknowledge that some participants may have used the point values to
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drive encoding if they still felt it may be relevant to goal-based memory, despite being
instructed otherwise (we discuss this idea further later).

In Experiment 1, results revealed that on lists where the presented point values
counted toward participants’ scores if recalled (i.e., Lists 1-3), younger adults were more
selective than older adults, contrary to prior work (Castel et al., 2002; Knowlton & Castel,
2022). Since some of this prior work used smaller value ranges (e.g., 1-12, see Castel et al.,
2002) compared with Experiment 1 (1-20), the point value structure may be an unfore-
seen mediator of age-related differences in selective memory. For example, Murphy and
Castel (2022a) presented younger adults from the UCLA Human Subjects Pool and older
adults from Cloud Research (as was the case in the current study) with shorter lists of 12
words paired with point values 1-12 and demonstrated preserved selectivity in older
adults (see also Murphy & Castel, 2023b). Thus, it is possible that presenting younger and
older adults with lists of 20 words paired with point values 1-20 in Experiment 1 may have
affected older adults’ selectivity, which could be a potential reason why we found
impaired selectivity in older adults relative to younger adults compared to prior work
that has used more restricted value structures. However, future work is needed to test this
more directly, possibly with other value-based materials that are not numerical and do not
have a strict value scale (e.g., more subjective, such as different items that are relevant
when packing for a trip; see Murphy & Castel, 2022b).

In alignment with this possibility, in Experiment 2a, we found that the point value
structure might explain this discrepancy between the present study and prior work.
Specifically, younger and older adults were similarly selective when studying words paired
with values 1-10 but younger adults were more selective than older adults when the
values ranged from 1-20. These results suggest that value structure plays an important
role in selective memory, particularly in older adults. This may be because the complexity
of processing and integrating information related to a wider range of less familiar values
may overwhelm the cognitive resources of older adults, leading to reduced selectivity.
Additionally, the distribution of values within the range could also have influenced the
older adults’ selectivity. For example, having two values of 10 as opposed to a single value
of 20 may provide older adults greater clarity of what specific items are of higher value,
which could aid in their selectivity. Thus, different perceptual and cognitive factors, such
as task demands, processing capacity, and value discrimination, may all contribute to the
observed effect of value structure on selectivity in older adults.

In terms of memory on later lists where the values were meaningless, the present study
suggests that for both young and old learners, value-directed remembering experience
may lead to involuntary enhancement of encoding for high-value items, even when all
items are equally important to remember. This finding could also represent a residual
effect of goal-independent automatic processes that rely on the value cue that was
formerly indicative of reward but still carries over onto the later lists. In terms of age-
related differences, the data suggest that the automatic effects of value are stronger in
younger adults compared with older adults (Experiment 1), though there may be condi-
tions where older adults also show these automatic effects (Experiment 2b).

Importantly, the effect of value structure on older adults’ memorial selectivity may also
affect their unintentional/automatic processing of high-value items. This could explain
why, in Experiment 1, younger adults still showed an effect of value on the later lists
despite the presented values being meaningless whereas the older adults did not.
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Specifically, the value structure in Experiment 1 may have reduced involuntary value-
directed processing in older adults, leading to decreased selectivity when the point values
mattered and no selectivity when the presented values were arbitrary. With a more
restricted value structure (i.e., values 1 through 10), involuntary enhancement of encoding
of high-value items may be better facilitated in older adults than with the more expansive
value structure in Experiment 1 as the more limited range may cater toward the smaller
working memory span in older adults (Hasher & Zacks, 1988; Hayes et al., 2013). Relatedly,
there is evidence that certain factors (e.g., font size) can unintentionally influence an
item'’s perceived importance even when a value cue is present (see Luna et al.,, 2019;
Murphy et al.,, 2024). This is consistent with the idea that factors that are unrelated to
a learning goal can still influence memory. Thus, although Experiment 1's findings may
indicate that the automatic effects of value are stronger in younger adults than older
adults and carry over onto later lists, Experiment 2 illustrated the importance of consider-
ing value structure.

The current study also sought to begin disentangling the relationship between strate-
gic and automatic processing in value-directed remembering. Some prior work suggests
that both strategic and automatic effects likely contribute to selective memory (Bijleveld
et al,, 2012) such that high-value information has an initial, involuntary effect benefiting
memory performance (automatic processing) that is later complemented by strategic
processes. Thus, in our experiments, we examined whether a participant’s tendency to
strategically recall high- relative to low-value words on the first three lists predicts
a similar pattern of memory selectivity on the last three lists. However, there was not
a significant relation between selective memory on the first three lists and the last three
lists in Experiment 1 (though there was a small relationship in Experiment 2b), potentially
indicating that strategic processing is not highly related to automatic processing within
individual learners, suggesting these processes may rely on different cognitive mechan-
isms (see also Knowlton & Castel, 2022).

Our assertion that strategic and automatic processes may rely on different mechanisms
aligns with broader theories in cognitive psychology that distinguish between controlled
or strategic processes and more automatic ones (see Jennings & Jacoby, 1993). By
applying this dual-process framework to the domain of value-directed remembering,
the present study suggests that a similar dichotomy influences how value affects memory.
Thus, while there are various ways to consider the processes involved in this task, one
broad distinction could be that there are cognitive processes that lead to more automatic/
unintentional word encoding (that may be more hippocampal), but also more metacog-
nitive processes that guide the decisions and goals one may implement to selectively
remember higher value words, and decide how many words can be effectively remem-
bered (guided by frontal lobe process), and older adults may use metacognitive aware-
ness to focus on remembering higher value words (Castel, 2024). However, it is important
to note that the current study does not explicitly identify the precise mechanisms that
operate within the realm of value-directed remembering. The next steps in this line of
research involve discerning the distinct mechanisms that drive strategic versus automatic
processing, particularly in the specific context of assigning and recalling valued
information.

In the latter phase of our experiments where the previously emphasized point values
alongside items are declared irrelevant, participants often still prioritized high-value
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words, albeit to a lesser degree compared to the initial lists. While we interpret this
lingering attention to point values as evidence for the automatic or unintentional proces-
sing of high-value items, this effect could stem from suspicion - participants might
wonder why point values are displayed if they are supposedly inconsequential.
However, the feedback employed in the second set of lists solely focuses on total recall
without highlighting individual point values. This feedback, coupled with explicit instruc-
tions that deemphasize the importance of point values, should likely remove any incen-
tive for strategic prioritization based on value.

On the first three lists, participants likely engage in the strategic processing of high-value
words (e.g., using mental imagery or other elaborative encoding strategies for the highest-
valued words; see Cohen et al., 2017). However, when participants see a high-value word on
the last three lists, there may be some carry-over effects that are consistent with what may be
considered non-strategic, as we instructed participants that all words were equally valuable,
and we offered feedback consistent with this such that they received 10 points for each word
recalled regardless of the point paired with the word. This carry-over effect may reflect
automatic processing such that when participants see a high value next to a word, this
item briefly becomes more salient, leading to a small increase in the recallability of that item.

It is possible that younger participants, possibly more familiar with experimental
environments, might exhibit heightened suspicion regarding the meaningless values on
later lists. This could lead younger adults to continue prioritizing higher-value words in
the latter part of the study, under the belief that these values could still hold significance
despite receiving feedback on the recall tests that the points are no longer relevant. Such
a variance in suspicion levels between younger and older adults could indeed impact the
observed differences in responses to the value structures within our memory tasks.
Another potential limitation of the present study is the impact of motivational differences
between younger and older participants, such as the observed increased persistence in
recall efforts among older adults. Future work could equalize incentives across age groups
through financial reimbursement for performance or other forms of incentives to moti-
vate effort and time on task. Future research could also benefit from analyzing recall
latency or inter-response time to determine whether older adults continue to produce
recall items later in the process compared to younger adults. This could provide further
insights into age-related differences in memory retrieval dynamics.

Prior work has investigated how participants recall the point values associated with
studied words. Specifically, Castel et al. (2007) demonstrated that participants generally
have better recall for words associated with higher values and while both younger and
older adults show proficiency in identifying words as high or low in value, older adults
tend to grasp the general value (the gist) of high-valued words but are less precise in
recalling specific numeric values compared to younger adults. Furthermore, older adults
are more adept at recognizing, but not recalling, words associated with negative values.
This underscores the variance in memory processing strategies across different age
groups, with older adults relying more on gist-based encoding and retrieval. This gist-
based processing may have manifested in the present study when the values were
meaningless as older adults may still unintentionally capture the gist by better encoding
information that might be important. Additionally, older adults’ better performance with
simpler value ranges suggests a preference for processing the general “gist” of informa-
tion, rather than engaging with more complex, detailed value distinctions.
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While the present experiments offer valuable insights into the processing of
valuable information, especially among older adults, the online data collection
method, despite its efficacy as shown in prior research from our lab, may have
limitations in data quality compared to in-person collection. This could affect real-
world applicability (see Greene & Naveh-Benjamin, 2022 for an overview of the
potential advantages and disadvantages of online data collection; see Anwyl-Irvine
et al, 2021 for an examination of the accuracy and precision of online data).
Additionally, our online recruitment might have attracted a higher-functioning
segment of older individuals. Future research should aim to include a more diverse
population to ensure broader applicability of the findings.

In sum, we have provided some evidence that selective memory may be impaired
in older adults using procedures with larger value ranges (in contrast to prior work,
e.g., Castel et al.,, 2002; Knowlton & Castel, 2022). Additionally, we demonstrated that
the automatic effects of value may have a greater effect on younger adults relative to
older adults, but there may be instances where older adults also exhibit these auto-
matic effects. Finally, strategic and automatic processes may not be related within
each learner (or if they are related, the effect is small), suggesting that these processes
may rely on different cognitive mechanisms. This indicates that these processes could
be underpinned by distinct cognitive mechanisms: strategic processes might engage
higher-level cognitive operations like imagery, while automatic processes appear to be
more perceptually driven. Future research should investigate these mechanisms
further in both younger and older adults, including those in the early stages of
Alzheimer’s disease (e.g., Castel et al., 2009). Such studies are essential to understand
whether and how different cognitive operations are affected or preserved with the
onset of dementia.

Notes

1. Again, an examination of the average time spent on the self-paced free recall tests indicated
that older adults (M =64.70 seconds, SD =35.50) spent more time recalling words than
younger adults (M =47.60 seconds, SD =19.06), [t(95)=3.00, p=.003, d=.61], possibly
explaining similar total recall across age groups.

2. There were still age-related differences in time spent recalling the words in both Experiment
2a and 2b [both ps < .005], with older adults spending longer than younger adults.
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