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Abstract

In our everyday lives, we must remember important information, especially if there are consequences for forgetting. In this
review, I discuss recent work on responsible remembering: the strategic and effortful prioritization of important informa-
tion with consequences for forgetting. Thus far, research regarding responsible remembering has revealed several key fac-
tors and mechanisms that work together to enhance memory for important information that will continue to be refined: the
identification and selection of what to remember (metacognitive reflectivity), the forgetting of less important information to
facilitate memory for items that do need to be remembered (responsible forgetting), the functional prioritization of attention
at the expense of competing factors (responsible attention), and the selective recall of important information via efficient
retrieval strategies (responsible retrieval). Together, these functions form a cohesive system that aims to selectively prioritize,
encode, and recall information that is deemed important based on its anticipated utility or the consequences of forgetting,
and considering the importance of information may be a critical memory adaptation as we age. Specifically, if younger and
older adults learn to self-assess and prioritize important information that has negative consequences if forgotten, engage in
strategic forgetting, efficiently allocate their attentional resources, and utilize effective retrieval operations, memory for said
important information can be enhanced.

Keywords Responsible remembering - Metamemory - Forgetting - Retrieval

Whether remembering items on a shopping list, children’s
allergies, or items to pack for a vacation, we are often
exposed to more information than can be remembered.
When attempting to retain large amounts of information,
people should strategically focus on important information
to maximize the likelihood that this information will be
effectively encoded and later remembered. For example, if
people fail to remember important information, the conse-
quences for forgetting could have disastrous repercussions,
such as giving a child food containing a known allergen
or forgetting to pack your passport for a vacation getaway.
Examining people’s understanding of how their memory
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works (i.e., metamemory), what information they try to
remember and forget, as well as the underlying attentional
processes, retrieval operations, and adaptive mechanisms
that contribute to memory for important information can
help broaden our understanding of how and why people
achieve memory for important information and avoid con-
sequences for forgetting.

In this paper, I introduce a new theoretical framework—
responsible remembering—that presents remembering as a
process uniquely tailored to the importance of the material.
This approach posits that memory is not merely a passive
store of information but an adaptive system that prioritizes
information based on its perceived value. The responsible
remembering framework seeks to explain how and why
certain memories are preserved over others, suggesting that
metacognition, attention, encoding, and retrieval processes
interact to enhance memory for the most consequential
information for an individual’s needs and goals.

By examining these mechanisms in concert, I propose
a model (see Fig. 1) that elucidates the complex interplay
between the cognitive processes involved in responsible
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Fig. 1 How metacognitive reflectivity, responsible forgetting, responsible attention, and responsible retrieval contribute to responsible remembering

remembering. Specifically, responsible remembering
begins with the intake of incoming information, which trig-
gers metacognitive reflectivity. Here, individuals assess
the importance of the information and the consequences of
forgetting it. This evaluation leads to a bifurcation where
important information, recognized for its potential conse-
quences if forgotten, is subjected to responsible attention.
This involves the attentional resources required for selective
studying and encoding to ensure important information is
effectively encoded in memory while less critical informa-
tion may be strategically forgotten to reduce cognitive load.
This selective attention then feeds into responsible retrieval
where strategic retrieval processes are employed to recall
important information effectively. The culmination of these
processes results in responsible remembering where criti-
cal information is recalled successfully and less important
information is efficiently forgotten. This responsible remem-
bering model emphasizes the impact of each step in ensur-
ing that memory serves the adaptive function of prioritizing
information based on its importance.

The conceptualization of responsibly remembering infor-
mation according to its “importance” can be considered in two
distinct yet interrelated ways. First, responsible remembering
pertains to the task-specific importance assigned to informa-
tion, such as when experimenters attribute arbitrary values
to to-be-remembered items. Here, the importance is defined
externally by the conditions of the task, guiding participants to
prioritize certain information based on predetermined values.
Second, and perhaps more importantly, responsible remem-
bering addresses the inherent, universal needs of our memory
system to prioritize and retain information that is crucial for
our well-being and daily functioning. This form of remember-
ing is driven by an intrinsic understanding of the utility and
potential consequences associated with retaining or forgetting
specific pieces of information (similar to need probability, see

Anderson & Schooler, 1991, 2000; Anderson et al., 1997).
For instance, remembering to take critical medication has
obvious health benefits, while forgetting to do so can have
serious health repercussions. This broader understanding of
information’s importance emphasizes memory’s adaptive role
in helping us navigate complex environments, ensuring we
remember what is most beneficial for our survival and success,
and avoid the negative outcomes that come from forgetting
vital information.

While many fundamental learning and memory processes
are shared across species, such as rats and pigeons, the concept
of responsible remembering involves a more complex interac-
tion between conscious and strategic processes that anticipate
future needs which may be unique to human cognition. This
type of memory processing involves not only recognizing the
intrinsic importance of information but also actively managing
memory resources to enhance the retention of this information.
While incidental learning can be effective and often paral-
lels intentional learning in overall performance—provided it
engages deep processing—incidental learning typically does
not inherently prioritize information based on its importance.
Responsible remembering, therefore, goes beyond the mere
acquisition of information; it involves a deliberate effort to
select, encode, and retrieve information deemed important
based on perceived future utility rather than mere exposure,
and these interrelated mechanisms likely work together to
achieve responsible remembering.

Value-directed remembering
and metacognition
To examine memory for valuable information in the lab,

Castel et al. (2002) presented participants with words paired
with point values that count toward participants’ scores if
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recalled. With their goal being to maximize their point
scores, participants tend to optimize task performance by
best recalling the most valuable information, often at the
expense of low-value items (Ariel et al., 2009; Castel,
2008a; Castel et al., 2007, 2013; Elliott, McClure et al.,
2020b; Murphy, 2023a; Soderstrom & McCabe, 2011; see
Knowlton & Castel, 2022; Madan, 2017, for review). Thus,
people can use value to guide memory, but the evaluation
and monitoring of one’s memory processes may also play
arole.

In a seminal study, McGillivray and Castel (2011) used a
similar value-directed remembering paradigm but required
participants to “bet” on whether they would later recall each
word. If participants bet on and later recalled a word, they
received the points associated with that word. However, if
they bet on a word and failed to recall it, they lost the points
associated with that word. If participants did not bet on a
word, points were neither gained nor lost regardless of the
learning outcome. Results revealed that participants (par-
ticularly older adults) demonstrated strategic betting behav-
ior and selectively remembered high-value words, particu-
larly after gaining task experience. Thus, this simulated a
situation with rewards for remembering and costs for forget-
ting demonstrated that metacognition and learning outcomes
can be enhanced when learners are faced with consequences
for forgetting.

Asking participants to make predictions about memory
for presented words, such as betting on whether a word will
be remembered, requires an awareness and understanding of
one’s memory processes (i.e., metamemory; Dunlosky et al.,
2016; Nelson, 1996). Metamemory refers to an individual’s
knowledge and awareness of their own memory capabilities
and processes. This self-awareness plays a critical role in
how effectively one can monitor and regulate memory func-
tion, influencing decisions about which strategies to employ
for encoding, storing, and retrieving information. Specifi-
cally, in Nelson and Narens’s (1990) framework of metam-
emory, they differentiate two major processes: metacognitive
monitoring and control. Measures of monitoring typically
involve evaluating the likelihood of remembering something
and, rather than a binary “betting” prediction, often take
the form of judgments of learning (JOLs): metacognitive
self-assessments of how likely one is to remember informa-
tion on a later test (see Rhodes, 2016). Most measures of
monitoring, such as JOLs', are assessed as a probability, or
percentage likelihood (on the same scale as the probability
of recall), allowing for the examination of the absolute and
relative accuracy of participants’ judgments.

! This review exclusively discusses item-level judgments of learning
rather than global predictions of memory performance (e.g., the total
number of items that will be remembered; e.g., Connor et al., 1997).

@ Springer

Absolute accuracy, referred to as calibration, is the over-
all relationship between judgments and performance and
is measured by the difference between participants’ aver-
age judgments and the percentage of information recalled.
For example, if a participant’s average JOL exceeds perfor-
mance, this would indicate overconfidence, but if perfor-
mance surpasses a participant’s average JOL, this indicates
underconfidence. Good calibration is indicated by a close
correspondence between JOL magnitude and memory per-
formance. However, a well-calibrated participant (i.e., some-
one correctly estimating their overall memory ability) may
not be aware of the specific items that will be remembered
or forgotten.

Relative accuracy, referred to as resolution, is the degree
to which an individual remembers the specific information
they indicated that they would remember (see Higham et al.,
2016; Rhodes, 2016) and is often measured by Gamma cor-
relations (Gonzalez & Nelson, 1996; Nelson, 1984) or mul-
tilevel models with memory accuracy predicted by JOLs
(Murayama et al., 2014; Vuorre & Bolger, 2018; see Masson
& Rotello, 2009, for alternative approaches). An individual
with good resolution gives higher JOLs for information that
is later remembered and lower JOLs for information that
is later forgotten. Thus, good relative accuracy exemplifies
the ability to distinguish between what will or will not be
remembered; the individual is neither overconfident nor
underconfident and remembers the information that they
predict that they will remember.

Although JOLs are often related to the difficulty of ini-
tial learning (Hertzog & Dunlosky, 2011) and can involve
the effortful and strategic incorporation of multiple cues
(Undorf & Broder, 2019), JOLs are sometimes based on
factors that have little impact on memory performance (see
Rhodes, 2016; Schwartz & Efklides, 2012, for factors that
affect JOL accuracy). Specifically, to maximize accuracy,
JOLs should incorporate the cues that impact memory
performance and ignore those that have minimal effects.
However, participants often incorporate cues that have
little effect on memory performance, resulting in a weak
relationship between judgments and performance in these
instances (e.g., Besken & Mulligan, 2013; Kornell et al.,
2011; Mueller & Dunlosky, 2016; Rhodes & Castel, 2009).
For example, Rhodes and Castel (2008) presented partici-
pants with to-be-remembered words in either large or small
font and found that participants rated words presented in
large font as more likely to be remembered than words in
a small font, but font size did not significantly affect recall
(but see Chang & Brainerd, 2022; Luna et al., 2018; see Ball
et al., 2014, for a similar demonstration using educationally
relevant materials).

While the influence of processing fluency (e.g., font size)
on JOLs can lead to a weaker relationship between metam-
emory and later remembering, JOLs are generally sensitive
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Fig.2 Example study phase with large font and high-value (a), large
font and low-value (b), small font and high-value (c¢), and small
font and small-value (d) in Murphy, Huckins et al. 2022a, Murphy,

to an item’s value. For example, Murphy et al. (2021) found
that participants rated high-value words as more likely to
be remembered and low-value words as less likely to be
remembered, demonstrating a metacognitive awareness of
value-directed remembering. Furthermore, this sensitiv-
ity of participants’ JOLs to item value was associated with
greater selective memory for high-value words and increased
as the task endured. Additionally, participants’ metacogni-
tive awareness of selectivity (i.e., the positive relationship
between JOLs and item value) and metacognitive accuracy
also increased with task experience, indicating that partici-
pants become more aware of their limited memory capacity
and are more strategically selective with what they remem-
ber with increased task experience.

Although both perceptual processing fluency and value
can influence participants’ JOLs (see also Soderstrom &
McCabe, 2011), fluency and value differentially impact
recall and metacognitive judgments. For example, Murphy,
Huckins et al. (2022a) demonstrated that when words in
large and small fonts are paired with high or low values (see
Fig. 2), both participants’ JOLs and recall are more sensi-
tive to an item’s point value than its font size. Specifically,
high-value words were better remembered than low-value
words, regardless of font size, and participants were gener-
ally metacognitively aware of their selectivity for valuable
information. Thus, certain cues available at encoding are
more influential in both memory and metacognition than
others.

People may be more likely to predict greater memo-
rability for words in a larger font than those in a smaller
font due to their inaccurate beliefs about the factors that
impact memory (Mueller et al., 2014; Undorf & Zimdahl,
2019). For example, Luna et al. (2019) explored the impact
of font size on memory—specifically, how larger fonts can
lead to higher JOLs due to perceived importance. They pre-
sented participants with words in different font sizes and
assessed participants’ JOLs, judgments of importance, and
actual memory performance. Results revealed that words in

© army  © 5
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Schwartz et al. 2022b). Participants were more sensitive to value than
font size in both their judgments and recall

larger fonts were not only perceived as more important but
also remembered better. This effect was not attributable to
increased processing fluency such that larger fonts decreased
processing speed. These results suggest that the relationship
between font size and memory performance is mediated by
the perceived importance of the information, rather than by
perceptual ease or fluency. Thus, learners might consider
font size as a crucial predictor of future memorability and
incorporate it into their metamemory judgments. Addition-
ally, learners may associate larger font size with importance,
as is the case with headlines compared with footnotes, and
use this assessment of importance to guide memory (Mur-
phy & Castel, 2021a, 2021b; Murphy, Hoover et al., 2023c).
Therefore, using font size as a memory guide might be a
beneficial strategy to increase retention if learners believe
that information in a larger font is more important than that
in a smaller font.

To further examine the role of beliefs about processing
fluency and value in memory, Murphy, Rhodes et al. (2024¢)
presented participants with words in varying font sizes,
where larger fonts were associated with either higher or
lower point values that counted towards participants’ scores
if they could recall them later. However, the point values
associated with each word were not explicitly stated to par-
ticipants—they had to figure out the relationship between
font size and value on their own (via feedback at the end of
each list). When larger fonts were linked with higher point
values, participants showed better recall of high-value words
compared with low-value words, but participants were not
selective with their memory when smaller fonts were linked
with higher point values. Therefore, if the value or impor-
tance of information aligns with the learners’ beliefs, they
may be more capable of selectively remembering valuable
information, and learners’ metacognitive judgments should
incorporate their beliefs.

Many metacognitive measures, like JOLs, occur during
the encoding phase such that judgments are made immedi-
ately after an item is studied (rather than before encoding,
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see Castel, 2008b; or retrospective judgments occurring
after a memory test, see Busey et al., 2000; Dougherty
et al., 2005). As a result, these monitoring assessments are
often informed by the cues available during learning. Koriat
(1997) proposed a cue-utilization framework in which three
types of cues inform monitoring assessments: intrinsic
cues (characteristics of items that influence or are believed
to influence memory such as word-pair relatedness), extrin-
sic cues (the encoding operations used by the learner as well
as the conditions of encoding and testing like presentation
rate or testing recall versus recognition), and mnemonic
cues (past experience with items such as how easily an
item comes to the learner’s mind in response to a cue). This
framework has been frequently supported (e.g., Broder &
Undorf, 2019; Koriat, 2015) and generally leads to accu-
rate predictions when judgments and performance are based
on these same factors (e.g., item relatedness; see Dunlosky
& Matvey, 2001; Rhodes & Tauber, 2011; Tiede & Leboe,
2009).

Using cues with poor predictive validity of later remem-
bering (i.e., using font size rather than value) could lead to
inefficient encoding strategies (such as a poor allocation of
study time, see Metcalfe & Finn, 2008) and subsequently
poorer memory outcomes. While JOLs serve as a measure
of metacognitive monitoring, the self-regulation of study
time and study choices is a metacognitive control process
based on information gained from monitoring (Dunlosky
et al., 2016; Egner, 2017; Nelson, 1996; Nelson & Narens,
1990; Son & Metcalfe, 2000; Thiede & Dunlosky, 1999;
but see Koriat et al., 2006, for the control affects monitor-
ing perspective). One useful theoretical framework of these
control processes, agenda-based regulation (Ariel, 2013;
Ariel & Dunlosky, 2013; Ariel et al., 2009; Dunlosky &
Ariel, 2011a, 2011b), posits that when presented with to-
be-remembered information, learners develop and use goal-
oriented agendas based on monitoring assessments to inform
control processes and focus on what they need to know.
Thus, the interplay between metacognitive monitoring and
control can be crucial for the strategic allocation of attention
and the subsequent remembering of important information.

Responsible remembering

Accurately predicting recall exemplifies good metacogni-
tion, but people often have difficulty anticipating future
forgetting (Koriat et al., 2004; Kornell et al., 2011). For
example, most people have had experiences where they
expected to remember important information, like names
or anniversaries, but forgot it at an inopportune time and
had to deal with the consequences like social embarrass-
ment or an angry spouse. In some extreme cases, the con-
sequences for unexpected forgetting can be deadly, such
as distracted parents forgetting infants in the back seats of

@ Springer

hot parked cars (see Anselmi et al., 2020)—something that
seems unimaginable to those who have not experienced it.

Minor instances of forgetting can be inconvenient and
failing to consider the potential (although sometimes mini-
mal) consequences of forgetting can contribute to instances
of inaccurate metacognition (e.g., Serra & England, 2012).
However, since the most important information is usually
that which has the most severe outcomes if forgotten, situ-
ations involving negative consequences for forgetting often
lead to improved metacognition and learning outcomes (e.g.,
McGillivray & Castel, 2011). How our memory adaptively
functions to prioritize important information that will need
to be remembered as well as how metacognitive processes
may be more precise in situations involving consequences
for forgetting is a notion termed responsible remember-
ing (Murphy & Castel, 2020).

Responsible remembering, a form of adaptive memory
(see Nairne, 2010, 2013, 2015; Nairne & Pandeirada, 2008,
2010; Nairne et al., 2007), captures one’s knowledge of
selective memory processes and allows for the efficient use
of memory in a variety of contexts. To demonstrate a situa-
tion where participants engage in responsible remembering,
Murphy and Castel (2021a) presented participants with lists
of children and their associated food preferences to remem-
ber for a later test (foods the children like, dislike, or are
allergic to and must avoid, see Fig. 3). When participants
were forced to consider the importance of remembering each
child’s food preferences (rather than passively monitoring
their learning), information with consequences for forgetting
(the children’s allergies) was deemed most important and
subsequently best remembered.

In a follow-up study, Murphy, Hoover, et al. (2023c) used
a similar paradigm but allowed participants to self-regu-
late their study of the children’s food preferences. Results
revealed that when participants were asked to consider the
importance of remembering each child’s food preferences
(by making a judgment of importance for each category
of items), they subsequently spent more time studying the
children’s allergies, revealing one potential mechanism
of their superior memory for the information with conse-
quences if forgotten. Specifically, participants’ reflection on
the importance of remembering information resulted in a
strategic allocation of study time towards this information
to minimize the potential consequences of forgetting. Thus,
if people learn to self-assess and prioritize information that
will need to be remembered or have negative consequences
if forgotten, the recall of said important information can be
enhanced via strategic metacognitive mechanisms (cf. Koriat
et al., 2006).

When engaging in these types of value/importance-based
learning tasks, participants often demonstrate enhanced per-
formance as the task endures (e.g., McGillivray & Castel,
2011). This improvement can be attributed to several key
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Fig.3 Example of the study phase (a) and test phase (b) in Murphy and Castel (2021a) and Murphy, Hoover et al., (2023c)

features of the paradigm, including feedback mechanisms
and the intermixing of study—test blocks. Feedback plays
a crucial role by informing participants about how well
they performed on the task (either explicit feedback from
experimenters or implicit feedback following participants’
monitoring of their output), which helps refine their memory
strategies and adjust their focus on more important or valu-
able information. Including multiple study—test cycles allows
participants to apply these adjustments almost immediately,
thereby promoting iterative learning and strategy optimiza-
tion. This process not only improves metacognitive aware-
ness—by making learners more conscious of what they
know and what they do not—but also enhances their ability
to strategically allocate cognitive resources based on the
perceived value of information. Gaining further experience
through repeated encoding sessions is critical to developing
and honing these adaptive strategies, suggesting that con-
tinued exposure and practice are essential for mastering the
functions of responsible remembering.

Within the responsible memory framework, the effec-
tiveness of value-directed remembering, which typically
involves strategic planning and recruits top-down mecha-
nisms (see Knowlton & Castel, 2022), contrasts with other
memory-enhancing methods where rewards are tied to per-
formance without the opportunity for strategic refinement. In
tasks where cues denote potential rewards for future test per-
formance, learners respond to the immediate motivational

impact of potential rewards, which can enhance memory
encoding and retention even in the absence of feedback or
multiple study—test cycles. This suggests that while strate-
gic, iterative adjustments in response to feedback are potent
enhancers of memory, the motivational salience of rewards
alone can also directly influence memory processes. The
presence of reward cues can automatically trigger enhanced
attention and deeper encoding of associated items, show-
casing another facet of responsible remembering where the
brain prioritizes information that has a higher perceived
value, albeit through less consciously strategic means.
Promoting responsible remembering and prioritizing
memory for important information can help avoid the nega-
tive consequences of forgetting. However, how a learner’s
goals are framed can also impact how they remember. For
example, Murphy and Knowlton (2022) presented learners
with words paired with point values (i.e., a value-directed
remembering procedure) but either framed participants’
goals and feedback in terms of gains or losses (see Mur-
phy, Castel et al., 2024a, for a test of this procedure with
older adults). Specifically, some participants were told to
try to maximize their scores while others were told to try
to minimize losses (and their feedback was either framed in
terms of the number of points they gained via remembering
or the number of points they lost due to forgetting). As a
result of these differences in the framing of learners’ goals,
the participants whose goals were framed in terms of losses
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were less selective towards high-value words than partici-
pants aiming to maximize gains. As such, participants aim-
ing to minimize losses may have overextended their memory
by trying to remember more rather than selectively focus-
ing on the most important information. Thus, responsible
rememberers should maximize the benefits of remembering
important information (which should also result in avoiding
consequences for forgetting) by selecting and remembering
the most valuable information rather than avoiding forget-
ting by increasing the quantity of information remembered.

As demonstrated by participants’ superior memory for
important information or information with consequences if
forgotten in various situations, when presented with more
information than can be remembered, participants engage
in responsible remembering. In addition to the strategic
allocation of study time when evaluating the importance of
remembering, other cognitive mechanisms also contribute to
responsible remembering. Specifically, responsible remem-
bering may arise as a result of cognitive mechanisms such as
reflecting on the importance of the information, useful for-
getting, efficient attentional processes, and strategic retrieval
operations employed by the learner (see Fig. 1 for a diagram
of the responsible remembering process).

Metacogpnitive reflectivity

As discussed in the previous section, responsible remember-
ing encompasses metacognitive processes and the strategic
allocation of attention toward important information to avoid
consequences for forgetting. However, when metacognitive
assessments fail to accurately predict memory performance,
participants’ allocation of cognitive resources may be inef-
fectively used, leading to insufficient learning and failure
to recall the information on a subsequent test (e.g., Hargis
& Castel, 2019; Rhodes & Castel, 2009). Thus, in circum-
stances with negative consequences for poor metacognition
and memory performance, responsible rememberers should
reflect on the costs and benefits of later remembering infor-
mation of varying value or importance and increase resolu-
tion by remembering the important information they expect
to remember and being aware of what is less likely to be
remembered (e.g., McGillivray & Castel, 2011).

Since the accuracy of JOLs can be influenced by many
factors, researchers have investigated many different meth-
ods of judging future remembering and the accuracy of these
predictions, such as binary JOLs (e.g., Hanczakowski et al.,
2013; McGillivray & Castel, 2011), judgments of forget-
ting (e.g., Finn, 2008; Koriat et al., 2004), judgments of
remembering and knowing (e.g., McCabe & Soderstrom,
2011), judgments of the ease of learning (e.g., Leonesio &
Nelson, 1990), feeling of knowing judgments (e.g., Nelson,
1984), and judgments of retention (e.g., Tauber & Rhodes,
2012). Although each of these assessments captures different
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contributions to the accuracy of metacognition, these judg-
ments do not incorporate item importance and can lead to a
metacognitive disconnect between judgments and recall of
important information (see Murphy & Castel, 2021a; Mur-
phy, Hoover, et al., 2023c¢). Rather, reflecting on the impor-
tance of information may increase the recallability of this
information (Ariel et al., 2009; Castel et al., 2012).

In contrast to more passive metacognitive assessments,
judging the importance of remembering something, or mak-
ing a judgment of importance (JOI), can be more useful and
exemplify the notion of responsible remembering (Murphy
& Castel, 2021a; Murphy, Hoover et al., 2023c). Specifi-
cally, JOIs may result in what I am calling reflectivity, a use-
ful form of metacognitive reactivity (when making a judg-
ment influences what is remembered; see Double & Birney,
2019; Double et al., 2018; Janes et al., 2018; Mitchum et al.,
2016; Murphy, Halamish et al., 2023a; Murphy, Rhodes
et al., 2024e; Soderstrom et al., 2015; Spellman & Bjork,
1992), whereby memory is enhanced for information judged
as important to remember. For example, if a learner is asked
to reflect on the importance of remembering something or
the consequences of forgetting it, they may be more likely
to allocate attention to this information and be more likely
to remember it.

In the agenda-based regulation framework of study allo-
cation decisions, learners partake in metacognitive moni-
toring to evaluate whether they have learned a piece of
information and allocate study time accordingly (Dunlosky
& Hertzog, 1997; Kornell & Metcalfe, 2006; Metcalfe &
Kornell, 2005; Nelson et al., 1994). For example, Ariel
et al. (2009) manipulated reward structure and item dif-
ficulty to examine how these factors influence learners’
decisions to select items for further study. Results demon-
strated that learners’ agendas, shaped by the reward struc-
ture of the task, influenced study time allocation, often
overriding the effects of item difficulty. This highlights that
potential rewards can drive study behavior more strongly
than the monitoring of intrinsic cues like item difficulty.
Thus, rather than indicating the likelihood of remember-
ing, asking participants how important it is to remember
information may inform agendas and lead to better memory
of important information.

Reflecting on the importance of information can subse-
quently lead to the selection of important information to
remember. Specifically, as a product of having rated infor-
mation as important to remember, the process of making
JOIs could inform agendas and change the goal orientation
process (e.g., Ariel et al., 2009) leading to subsequent reflec-
tivity (rather than reactivity whereby memory is enhanced
as a result of making a judgment) whereby participants
demonstrate enhanced recall of important information as a
result of making JOIs. Thus, there is an important meta-
cognitive component to responsible remembering whereby
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remembering important information involves the identifica-
tion and selection of valuable information.

Following the identification and selection of valuable
information, learners engage in the selective rehearsal of the
targeted to-be-remembered information (the most important
information). For example, Hennessee et al. (2019) explored
the impact of value on encoding strategies using a value-
directed remembering procedure. Results revealed that par-
ticipants allocated more cognitive resources and employed
more elaborate and distinctive encoding strategies for high-
value words. Thus, mechanisms like active rehearsal likely
contribute to responsible remembering by ensuring that
information deemed important is more deeply encoded,
making subsequent retrieval more likely, particularly for
information that carries greater consequences if forgotten.

Similar to high-value information, important information
may prompt deeper semantic processing where individuals
not only encode the basic features of the information but
also relate it to other knowledge, increasing its integration
into their cognitive schema. Additionally, the use of unique
mnemonic aids, such as creating vivid mental images or
forming acronyms, can increase the likelihood that impor-
tant information is accessible when needed. These enhanced
encoding strategies make the retrieval process more effi-
cient, as the distinct and deeply encoded information can be
accessed more readily and reliably. This enhanced retriev-
ability is especially crucial in high-stakes situations where
quick and accurate recall of important information is neces-
sary, demonstrating how the importance of information can
directly shape cognitive processes to optimize responsible
remembering. However, there may be situations where it
may be advantageous not to remember certain information.
Specifically, deciding not to employ elaborate mnemonic
strategies for information that is not important or relevant
to one’s goals can also be considered a form of responsible
remembering.

Responsible forgetting

While recalling valuable information may be a sign of
responsible remembering, forgetting is also a critical com-
ponent of a functional memory system (see Storm, 2011).
For example, remembering where you parked your car last
week is not very helpful for finding your car today. Simi-
larly, remembering old phone numbers may interfere with
the recall of current ones. These instances of memory for
old information exemplify the disadvantages of remember-
ing information that is no longer useful—forgetting unim-
portant or outdated information can reduce interference for
target information (see Murphy & Castel, 2022a, 2023b, for
the effects of interference in value-directed remembering
tasks). Thus, when presented with information of varying

importance, to avoid forgetting important items, people may
have developed the ability to forget information they do not
need to remember so they can focus on the most important
information and reduce competition for target information
(cf. Anderson et al., 1994; Bjork et al., 1998; Fawcett &
Hulbert, 2020). As a result, situations in which forgetting
serves a functional purpose exemplify the need for goal-
directed forgetting.

As evidence of the benefits of forgetting, directed forget-
ting tasks present participants with to-be-remembered as
well as to-be-forgotten information. For example, in the sem-
inal study by Bjork et al. (1968), participants were presented
with two verbal items in a sequence and were instructed to
forget the first item immediately before the presentation of
the second. This process, known as directed forgetting, was
investigated to see if it could reduce proactive interference
from the first item on the memory of the second. Results
indicated that recall of the second item was better when the
forget instruction was given, demonstrating the effectiveness
of directed forgetting in enhancing memory performance by
reducing interference. Thus, forgetting certain information
can benefit memory for other information, and this may be
a form of responsible remembering.

Again, directed forgetting tasks demonstrate that mem-
ory for to-be-remembered information tends to be enhanced
while memory for to-be-forgotten information tends to be
impaired relative to controls (Basden & Basden, 1998; Bjork
& Bjork, 1996; Bjork, 1998; MacLeod, 1998; Murphy &
Castel, 2022c). Additionally, previous work indicates that
when to-be-remembered and to-be-forgotten information is
paired with point values, it may be more difficult to forget
high-value items (Hennessee et al., 2019). Thus, forgetting
certain information can benefit memory for target items, and
when attempting to remember large amounts of informa-
tion, responsible rememberers should prioritize recall for
the most important items or information with the biggest
consequences if forgotten while also forgetting unimpor-
tant items. Specifically, forgetting items that do not need to
be remembered may facilitate memory for more items that
do need to be remembered. This more efficient utilization
of memory is a form of responsible remembering termed
responsible forgetting (Murphy & Castel, 2021b).

Responsible forgetting posits that forgetting less impor-
tant information or items that do not need to be remem-
bered facilitates the retrieval of important, goal-relevant
information by reducing competition for target information.
To demonstrate responsible forgetting, Murphy and Castel
(2021b) used an item-method directed forgetting paradigm
whereby participants were presented with a list of to-be-
remembered words with each word followed by a cue indi-
cating whether the participant (“You”) or their hypothetical
(“Friend”) was responsible for remembering the word (see
Fig. 4). When asked to recall all the words, regardless of
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Fig.4 Example of the study phase in Murphy and Castel (2021b, 2022a)

who was responsible for remembering them, participants
best recalled and recognized items they were responsible
for remembering. Thus, participants appeared to employ
a strategy to maximize the total number of items accessi-
ble (they could not remember all the items themselves) by
selectively remembering the items they were responsible for
remembering and relying on their friend to remember the
other items, perhaps attempting to forget these items. This
suggests that learners may be able to harness the benefits
of directed forgetting such that intentionally forgetting less
goal-relevant information (items your friend will remember)
could facilitate memory for target information.

Critically, Murphy and Castel (2021b) also demonstrated
that participants’ recall and recognition were sensitive to
importance, regardless of who was responsible for remem-
bering each item. This behavior would be especially respon-
sible in the case of an untrustworthy friend such that critical
information may not be remembered if a forgetful friend
was responsible for remembering it. Thus, to prevent conse-
quences for forgetting, responsible rememberers should be
tuned to remember important information even if this impor-
tant information could be accessed via a different memory
source. As such, both responsible remembering and respon-
sible forgetting play important roles in the strategic control
of the remembering process, and responsible rememberers
should use their own memory to remember important infor-
mation to reduce potential consequences for forgetting.

It is important to distinguish between forgetting and
responsible for forgetting. When learners prioritize the
encoding of valuable information, their focused attention
on high-value items consequently diverts resources away
from less valuable information. This often results in minimal
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encoding of lower-value information, which may subse-
quently become difficult or impossible to retrieve, leading
to forgetting. In contrast, responsible forgetting involves the
deliberate forgetting of information that is less relevant to
one’s goals to benefit memory for important information. For
instance, in the responsible forgetting paradigm (Murphy &
Castel, 2021b), learners initially view and process each item
before a cue indicates whether they or a hypothetical friend
are responsible for remembering it. If the cue designates the
learner as responsible, they are likely to engage in further
rehearsal of the item, enhancing its retention (see Basden &
Basden, 1998, for accounts of item-method directed forget-
ting). However, if the cue indicates that the responsibility
lies with the friend, a responsible rememberer would strate-
gically halt further rehearsal of that item or even engage in
the suppression of that information. The subsequent forget-
ting of these items conserves cognitive resources for target
information, leading to more responsible remembering.
Similar to the benefits of directed forgetting, previous
work has demonstrated that offloading some to-be-remem-
bered information (e.g., using tools like a computer or a
notepad to assist memory) facilitates memory for other to-
be-remembered information by reducing the interference
from offloaded information when recalling target informa-
tion (Dror & Harnad, 2008; Henkel, 2014; Risko & Dunn,
2015; Risko & Gilbert, 2016; Sparrow et al., 2011; Storm
& Stone, 2014). Thus, offloading may be a tool for respon-
sible rememberers to further maximize the accessibility of
important information. Specifically, offloading could func-
tion similarly to responsible forgetting if people strategically
choose not to use memory capacity for less-important infor-
mation, thereby freeing up cognitive resources to enhance
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the retention of the most crucial information. Alternatively,
given the fallibility of memory, offloading the most valuable
information may be a more reliable way to ensure access to
important information.

Whether relying on a friend to remember something or
using an external store like a cell phone, offloading has many
obvious benefits (e.g., if the external store is more reliable
than memory, the likelihood that the information will be
accessible when needed is increased), but there are also
drawbacks. For example, if offloaded information becomes
unavailable (e.g., dead phone battery), memory for that
information is impaired (e.g., Eskritt & Ma, 2014; Kelly
& Risko, 2019a, 2019b; Lu et al., 2020; Marsh & Rajaram,
2019). Additionally, if the offloaded information was impor-
tant, the forgetting of this information could lead to nega-
tive consequences (e.g., your friend forgetting water for the
camping trip or forgetting about a meeting with your boss
that you had written on your phone). Thus, overreliance on
offloading may be detrimental to responsible remembering.

Previous work has found that learners forgo selective
memory processes when allowed to rely on an external store.
For example, Park et al. (2022) examined how reliance on
an external memory store affects the recall of high- and low-
value information. Participants were presented with words
associated with different point values and were informed
in some trials that they could rely on an external store as a
memory aid while in other trials they were informed that
they could not. Results revealed that the recall advantage
for high-value information was significantly diminished
when participants expected access to an external store. This
suggests that reliance on external memory aids can reduce
the selective encoding and recall of valuable information.
Thus, learners appear to prefer offloading rather than using
selective memory for responsible remembering, and the
dangers of offloading can lead to negative consequences for
forgetting.

Although people may disengage responsible remember-
ing when everything can be offloaded, it is often impractical
to offload all information that will be needed later. Rather,
people use external stores to save subsets of information,
and this may have benefits for responsible remembering. For
example, Murphy (2023b) investigated how learners choose
to offload information of various values when the external
store has limited capacity (we are usually not able to offload
everything we need to remember so we need to be selective)
and how the unexpected unavailability of offloaded infor-
mation affects memory performance. Participants were pre-
sented with words paired with point values (a typical value-
directed remembering procedure), and participants were
allowed to offload some of the words. Results indicated that
learners selectively offloaded high-value words, which could
be an optimal strategy if the external store is more depend-
able than memory. However, when the offloaded words

were unexpectedly unavailable, learners frequently failed to
recall the high-value words, highlighting the potential risks
of offloading. Thus, while selectively offloading valuable
information can enhance responsible remembering if one has
access to the external store, responsible rememberers should
selectively encode valuable information—even if it could be
offloaded—to prevent the consequences of forgetting if the
external store becomes unavailable.

Together, the present evidence suggests that both forget-
ting and offloading can contribute to responsible remem-
bering. Specifically, while responsible forgetting involves
the selective elimination of less critical information, stra-
tegic offloading serves as an extension of responsible for-
getting where valuable information is intentionally stored
externally rather than being forgotten. This allows people to
free up cognitive resources while still maintaining access to
important information, thereby tapping into the benefits of
responsible forgetting by ensuring that memory capacity is
optimally used without losing access to crucial information.
Thus, both strategically offloading important information
and selectively forgetting less important information may
be a critical aspect of a functional memory system.

Responsible attention

In addition to responsible forgetting, there is likely an atten-
tional component to the strategic remembering of impor-
tant information. For example, there are detrimental effects
of divided attention on encoding and later memory (Castel
& Craik, 2003; Craik et al., 1996; Naveh-Benjamin et al.,
2000), and reduced attentional recourses during encoding
generally impairs selectivity for important information (see
Elliott & Brewer, 2019; Murphy & Castel, 2023c; Murphy,
Schwartz et al., 2024d; Siegel et al., 2021; but see Middle-
brooks et al., 2017; Siegel & Castel, 2018). Thus, the avail-
ability of attentional resources during encoding can affect
learners’ ability to execute goal-oriented agendas, and a
full allotment of attentional resources may be necessary to
engage in responsible remembering via strategic encoding
mechanisms.

With a full allotment of attentional resources, learners
should be able to metacognitively reflect on what informa-
tion is most important, select it for study, and later retrieve
this information to avoid the consequences of forgetting.
Howeyver, conditions where the learners’ attention is divided
could disrupt some of these processes, potentially leading
to the forgetting of valuable information. Thus, there may
be a nuanced impact of attentional resources on responsi-
ble remembering such that a full allotment of attentional
resources is necessary for some aspects of responsible
remembering, but reduced attention may still be sufficient
for achieving success in other aspects. This potential com-
plex interplay where the level of attention required can vary
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depending on the specific demands of the memory task illus-
trates responsible attention: the deliberate allocation and pri-
oritization of cognitive resources towards important infor-
mation during the responsible remembering process. This
strategic focus ensures that valuable information is effec-
tively processed and encoded, enhancing overall memory
accuracy and utility in situations where attentional resources
may be limited or divided.

To investigate the role of attentional resources in respon-
sible remembering, Murphy and Castel (2023c) examined
participants’ memory for valuable information, metacog-
nitive accuracy, and cognitive control mechanisms when
under full and divided attention. If participants are unable
to selectively remember valuable information, accurately
monitor their learning, or execute goal-directed cognitive
control when under divided attention, this would indicate
that attentional recourses are a key component of responsible
remembering. However, although some functions may be
impaired when attention is divided, some of the learners’
cognitive abilities contributing to responsible remembering
may be preserved.

In their first experiment, Murphy and Castel (2023c¢) uti-
lized a value-directed remembering paradigm with a meta-
cognitive “betting” component (similar to McGillivray &
Castel, 2011) with participants either under full or divided
attention. Specifically, participants could only score points
if they “bet” on a word and recalled it—if they bet on a word
and failed to recall it, those points were subtracted from
their score. Results revealed that participants’ betting deci-
sions were less sensitive to value when their attention was
divided, suggesting that full attention may be necessary for
the selection process of responsible remembering. Addition-
ally, memory selectivity was impaired under divided atten-
tion (consistent with prior work, see Elliott & Brewer, 2019;
Murphy, Schwartz et al., 2024d; Siegel et al., 2021; but see
Middlebrooks et al., 2017; Siegel & Castel, 2018). Thus,
a full complement of attention is necessary for selecting
as well as encoding important information to remember,
indicating that learners’ awareness of the consequences of
forgetting may be impaired with fewer attentional recourses
available during encoding.

Next, Murphy and Castel (2023c) presented partici-
pants with unassociated word pairs and solicited meta-
cognitive predictions of later recall (JOLs) for each pair.
Results revealed that the relative accuracy of participants’
metacognitive judgments was preserved or may even be
enhanced when studying under divided attention (see also
Peng & Tullis, 2021). Given this preservation of meta-
cognitive accuracy in Experiment 2 but the impaired
metacognitive “betting” decisions in Experiment 1, this
suggests that full attention is not necessary for the abil-
ity to identify what will be remembered and what will be
forgotten but learners’ ability to reflect on the importance
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of remembering an item or the consequences of forgetting
it and making corresponding metacognitive control deci-
sions is impaired under divided attention.

Finally, Murphy and Castel (2023c) used the responsible
forgetting paradigm (see Murphy & Castel, 2021b) where
participants are presented with a list of words to pack for
a camping trip with either the participant or a hypotheti-
cal friend responsible for remembering each item. Results
revealed that participants’ ability to strategically prioritize
goal-relevant information (the items they were responsible
for remembering) at the expense of information that could be
offloaded (the items their friend was responsible for remem-
bering) was preserved under divided attention. However, an
additional analysis provided some evidence that participants’
ability to prioritize important items that they were responsi-
ble for remembering was impaired under divided attention.
This further suggests that while participants may still be able
to engage in strategic forgetting of important information
with fewer attentional resources, full attention is needed to
prioritize memory for important items.

While full attention may be necessary for the selection
and encoding of important information, partial attention may
be sufficient for the retrieval of this information. To test the
importance of having full attention at retrieval, Murphy,
Schwartz et al. (2024d) presented participants with lists of
to-be-remembered items of various subjective and objective
value, and either divided their attention during encoding or
retrieval (participants were asked to complete a secondary
task while simultaneously encoding or recalling the words).
Divided attention disrupted selective memory (i.e., better
recall for high- relative to low-value items) during encod-
ing but not retrieval. Thus, although limited attentional
resources during encoding may impair responsible remem-
bering, the ability to recall important information can be
maintained with fewer attentional resources.

This trend of selective memory being less susceptible
to the effects of divided attention at retrieval compared
with encoding may be due to the nature of cognitive pro-
cesses involved at each stage. During encoding, atten-
tion is crucial for the initial processing and selection of
information according to learners’ agendas (Ariel et al.,
2009). Thus, with fewer attentional resources, learners
are less able to identify which items to focus on and sub-
sequently engage in selective rehearsal (as well as other
more elaborative encoding strategies) for these items.
In contrast, retrieval processes often rely on cues and
previously established memory connections that can be
activated even under conditions of reduced attentional
capacity. This suggests that once information has been
successfully encoded, the cues used to retrieve it do not
require the same level of focused attention as the ini-
tial encoding. Therefore, strategic retrieval can be more
robust against dual-task interference, making it possible
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to access important information even in attentionally
demanding situations.

Together, this evidence suggests that a full allotment of
attentional resources available during encoding is necessary
for learners to reflect on the importance or value of incom-
ing information and subsequently execute goal-based strate-
gies to selectively encode this information, though reduced
attentional resources are still sufficient for some cognitive
abilities such as accurately monitoring learning and certain
aspects of responsible forgetting. This illustrates the concept
of responsible attention such that there is an attentional com-
ponent to responsible remembering whereby full attention
is needed to engage in strategic metacognitive and selective
encoding processes. Thus, within the framework of respon-
sible remembering, responsible attention serves not as an
independent process, but as a crucial facilitative mecha-
nism that underpins both the remembering and forgetting of
information. This conceptualization underscores the impor-
tance of allocating full attentional resources to the strategic
encoding of important information and the forgetting of less
valuable information. To achieve responsible remembering,
having a full allotment of attentional recourses is paramount
for the identification and selection of important information
to remember, though full attention may not be necessary
during retrieval.

Responsible retrieval

In addition to responsible forgetting and responsible atten-
tion, responsible remembering also involves responsible
retrieval: the use of strategic retrieval operations to selec-
tively remember important information. For example, in
value-directed remembering tasks where participants are pre-
sented with words paired with point values counting towards
their scores if recalled, participants are most likely to initiate
recall with valuable words (Murphy & Castel, 2021¢; Mur-
phy, Schwartz et al., 2024d; Stefanidi et al., 2018). Addition-
ally, participants strategically organize retrieval by recalling
goal-relevant or valuable items before less relevant or low-
value information (see Murphy & Castel, 2021b, 2021c).
Thus, one strategy learners may employ to remember respon-
sibly is to proceed in a most important to least important
order of recall to ensure efficient retrieval/performance.
Recalling valuable or goal-relevant information before
less important information may result in ideal memory out-
comes as a consequence of reduced output interference:
the decreased recall probability as a function of later out-
put position (Biuml, 1998; Roediger, 1974; Roediger &
Schmidt, 1980; Smith, 1971, 1974). Specifically, if low-
value information is recalled first, important information
may suffer from the costs of output interference. Conversely,
if target information is recalled first, the information suf-
fering from output interference will primarily be low-value

information. Thus, responsible remembering encompasses
retrieval strategies to reduce output interference and facili-
tate the recall of goal-relevant items.

Strategic retrieval strategies may be crucial for engaging
in responsible remembering when conditions favor recall pat-
terns not well suited for selective memory. For example, people
often rely on habitual, serial processing such as reading from
left to right when studying information. Murphy, Schwartz
et al. (2022b) tested whether learners could overcome this
serial processing by presenting participants with lists of word
triads (e.g., “troop alley pedal”). Participants were told that
following the presentation of each triad, a cue would indicate
which word was the most valuable. When the learners’ goal
was simply to maximize total recall, they engaged in serial
remembering (i.e., recall was guided by an item’s location
within the study phase) but when a cue indicated that a word
was more valuable than its neighbors, participants selectively
remembered these words and overcame the tendency to engage
in serial remembering (i.e., recall was guided by value). Thus,
to maximize memory utility, learners should override habitual
processes and engage in strategic memory processes.

In addition to strategic retrieval operations, responsi-
ble retrieval also involves selective memory for important
information in conditions detrimental to overall memory
performance. For example, Murphy, Schwartz et al. (2024d)
demonstrated that divided attention during retrieval did not
impair memory selectivity. Rather, during the recall phase,
participants still initiated recall with the most important
information and were selective for valuable information
despite being required to complete a secondary task. Thus,
while a reduced allotment of attentional resources during
encoding can reduce responsible remembering (see responsi-
ble attention section above), the ability to engage in strategic
retrieval operations and recall information of importance can
be preserved in more difficult retrieval conditions.

Furthermore, Hoover et al. (2024) presented participants
with words paired with point values and either gave partici-
pants sufficient time or only a few seconds to recall the words
from each list. Results revealed that rushed participants were
more selective than participants with ample time, indicating
that some conditions that are detrimental to overall recall can
enhance one’s ability to focus on retrieving valuable informa-
tion (see also Middlebrooks, Murayama, et al., 2016b). Thus,
responsible remembering involves not simply the strategic
allocation of attention during encoding, but also strategic
retrieval operations like recalling the most important or valu-
able items before less important ones and selectively remem-
bering valuable information in the face of competing factors.

Older adults as responsible rememberers

As depicted in Fig. 1, responsible remembering is influ-
enced by several interrelated cognitive functions including
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metacognitive reflectivity, responsible forgetting, responsi-
ble attention, and responsible retrieval. As a result, individ-
ual variation in these abilities is likely to predict differences
in how effectively individuals engage in responsible remem-
bering. For example, Robison and Unsworth (2017) demon-
strated that individuals with greater working memory capac-
ity are better able to engage in strategic value-based memory
(see also Elliott, McClure et al., 2020b; Griffin et al., 2019;
Murphy et al., 2021). Thus, individual differences may influ-
ence responsible remembering (Underwood, 1975) and since
older adults often experience various cognitive deficits (cf.
Craik & Bosman, 1992; Hess, 2005; Park & Festini, 2017,
Salthouse, 2010), there may be important differences in how
younger and older adults remember important information.

Engaging in responsible remembering is especially
important for older adults due to their more limited cogni-
tive resources and the need to use them strategically. As
a result of having experienced more instances of memory
failure, older adults may have learned to engage in an
adaptive realization of what can be successfully remem-
bered and recruit these metacognitive insights to selec-
tively remember important information (see Whatley et al.,
2021). For example, task experience and interventions can
update learning in older adults (e.g., Friedman et al., 2015;
McGillivray & Castel, 2011; Middlebrooks, McGillivray,
et al., 2016a) such that instances of forgetting can help
older adults learn to prioritize high-value information and
selectively remember certain associations if they are likely
to be important later (e.g., Friedman et al., 2015; McGil-
livray & Castel, 2011; Middlebrooks, McGillivray, et al.,
2016a). This can take the form of learning to remember
important medication warnings (e.g., Hargis & Castel,
2018a, 2018b), remembering the names and faces of people
that one cares about (e.g., Hargis & Castel, 2017), or learn-
ing vocabulary terms of a new language (Murphy, Hargis
et al., 2023b).

As initial evidence of older adults as responsible remem-
berers, early work demonstrated that older adults can
remember information paired with high point values as well
as younger adults by selectively prioritizing and encoding
these items (e.g., Castel et al., 2002, 2007, 2013; see Mur-
phy et al., in press; Murphy, Hoover et al., 2024c, for an
examination of age-related similarities and differences in the
automatic and strategic effects of value). Additionally, older
adults can learn to become more responsible rememberers
when there are consequences for forgetting by implement-
ing strategies that lead to more accurate metacognition and
better memory for high-value items (e.g., McGillivray &
Castel, 2011). Thus, in some instances, older adults may
have adapted to be more responsible rememberers than
younger adults such that older adults more efficiently use
their cognitive resources by being more strategic in their
memory processes.

@ Springer

To compare memory performance in a situation demand-
ing responsible remembering, Murphy, Hoover et al. (2024c¢)
presented younger and older adults with children they would
hypothetically be babysitting, each with three preferences: a
food they like, a food they dislike, and a food they are aller-
gic to and must avoid (similar to Murphy & Castel, 2021a;
Murphy, Hoover et al., 2023c; see Fig. 3). Consistent with
older adults being more responsible rememberers, results
showed that older adults were better than younger adults at
prioritizing children’s allergies relative to the other prefer-
ences, and participants’ tendency to selectively remember
the allergies increased with task experience. These results
suggest that older adults can employ strategies that enhance
the recall of important information, exemplifying responsi-
ble remembering.

In addition to using memory, offloading information to
external stores may be a tool that can enhance responsible
remembering. For example, Murphy and Castel (2023a)
investigated how the objective and subjective value or
importance of information influences the offloading deci-
sions of younger and older adults. Participants were pre-
sented with lists of items (either lists of unassociated words
paired with objective point values that would contribute to
participants’ scores if recalled or lists of associated items
that differed in subjective value, such as a list of items to
pack for vacation) and were allowed to offload a subset of
the presented items. When words were paired with objec-
tive point values, younger adults were more selective in
their offloading decisions and subsequent recall than older
adults, showing a greater tendency to offload and recall high-
value items than low-value items relative to older adults. In
contrast, when the items differed in subjective value, older
adults were more selective in their offloading decisions than
younger adults, preferring to offload words they considered
important relative to items they considered less important.
These differences in offloading tendencies suggest that older
adults may better engage in responsible remembering by
strategically using tools at their disposal to ensure the acces-
sibility of important information to avoid consequences for
forgetting.

In addition to age-related differences in selecting and
remembering important information, younger and older
adults may also differ in the capacity to strategically for-
get less important information to benefit memory for tar-
get information. To investigate age-related differences in
responsible forgetting, Murphy and Castel (2022b) presented
younger and older adults with a list of items to bring on a
camping trip followed by a cue indicating whether partici-
pants or a hypothetical friend was responsible for remem-
bering each item (similar to Murphy & Castel, 2021b; see
Fig. 4). Both younger and older adults similarly engaged
in responsible remembering and forgetting by better
recalling and recognizing items they were responsible for
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remembering relative to their “friend,” indicating a tactical
utilization of their reduced memory capacity.

Responsible forgetting enhances cognitive efficiency by
reducing cognitive load, which may be particularly benefi-
cial for older adults who already experience memory diffi-
culties (e.g., Craik & Bosman, 1992). Specifically, in tasks
involving responsible forgetting, the presence of rewards
for remembering crucial information and consequences of
forgetting critical items may serve to focus attention and
enhance the use of cognitive resources. Thus, if learners pri-
oritize memory for the important items they were assigned
to remember and forget the items their friend will remem-
ber, this strategic allocation of resources towards the items
the participants were responsible for remembering leads to
a more selective information search during retrieval (less
items are competing with important information at retrieval),
ultimately contributing to responsible remembering in
younger and older adults.

Although older adults’ ability to engage in responsible
remembering can rival or even exceed that of younger adults
in some cases, older adults’ ability to selectively remember
valuable information can be reduced under some conditions.
For example, when rushed during recall, older adults are
similarly selective compared with when they are given suf-
ficient recall time, but these conditions enhance selectivity in
younger adults (Hoover et al., 2024). When facing time con-
straints during recall, the effectiveness of retrieval strategies
becomes crucial for responsible remembering. In such sce-
narios, participants need to organize their output to prioritize
the most valuable items as these items may not be retrieved
if time runs out, even if they are accessible in memory. Thus,
while recalling low-value items can still be beneficial, focus-
ing on these items when time is limited is less advantageous,
and evidence suggests that younger adults may be better than
older adults at organizing their output to retrieve the most
critical information first. In contrast, older adults may be less
strategic in their output, unable to adapt to the demands of
the task—they still recall valuable items before low-value
items but do not strategically reorganize retrieval strategies
to meet the demands of the task. Thus, the typically slower
cognitive processing in older adults, combined with their
reduced ability to quickly allocate attentional resources
under time constraints, indicates that while older adults are
capable of effectively employing responsible remembering
and attention under normal conditions, their performance
may be compromised in more demanding situations.

As further evidence that younger adults display superior
responsible retrieval compared with older adults, Murphy
and Castel (2024) presented younger and older adults with
triads of words, with one word having a higher point value
than the others (similar to the procedure from Murphy,
Schwartz et al., 2022b, described above). Results revealed
that younger adults demonstrated better strategic memory

than older adults by better recalling high-value words and
were more likely to initiate recall with a high-value word
compared with older adults. Moreover, older adults were
more likely to recall words in their presented order while
younger adults strategically recalled successive high-value
words. Thus, in some conditions, younger adults better
prioritize high-value words using strategic encoding and
retrieval processes whereas older adults rely more on habit-
ual processes, indicating that responsible remembering can
be volatile in both younger and older adults, with certain
study and test conditions leading to differential remembering
of important information.

Together, evidence suggests that both younger and older
adults prioritize memory for important information with
consequences for forgetting but there may be age-related
differences in the mechanisms of responsible remembering.
Specifically, older adults may be better than younger adults
at identifying and selecting information that is important to
remember. Thus, the experience of previous memory failures
paired with the awareness of how much or how often one
forgets may lead older adults to more efficiently allocate cog-
nitive resources to engage in responsible remembering. As
such, older adults focus primarily on remembering what is
most critical to compensate for declines in memory (Fried-
man et al., 2015; Hargis & Castel, 2018b; McGillivray &
Castel, 2017; Middlebrooks, McGillivray et al., 2016a).

Although both younger and older adults engage in respon-
sible forgetting to reduce competition for target informa-
tion, responsible retrieval is impaired in older adults. Spe-
cifically, younger adults are better able to organize retrieval
to prioritize the output of important information. However,
responsible remembering in older adults may still reflect
a strategic and selective information search in the context
of decision-making—using fewer pieces of information
or searching less exhaustively but also focusing on more
diagnostic information (e.g., Mata et al., 2007; Queen et al.,
2012). Thus, relative to younger adults, older adults may
recruit different cognitive mechanisms to engage in respon-
sible remembering.

One theoretical framework fitting with older adults’ abil-
ity to recall important information is selective optimization
with compensation (Baltes, 1997; Baltes & Baltes, 1990;
Freund & Baltes, 2000). According to this framework,
older adults experience various memory deficits and com-
pensate for memory declines by adjusting their goals and
expectations. In the context of responsible remembering,
older adults strategically focus on important or goal-related
information at the expense of less important or relevant
information (e.g., Castel, 2008a; Siegel & Castel, 2018;
see also Biackman & Dixon, 1992; Baltes & Baltes, 1990).
Furthermore, while younger adults generally report growth-
oriented goals, older adults report greater maintenance or
loss prevention goals (Ebner et al., 2006; Freund, 2008).
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Thus, the availability of cognitive resources may influence
whether one’s goals are more focused on maximizing gains
or minimizing losses (see Murphy, Castel et al., 2024a). In
sum, while older adults’ memory impairments can prevent
initial learning of important information and impair later
remembering, older adults generally engage in the efficient
and effective use of selective memory to remember impor-
tant information and exemplify the need for responsible
remembering.

Conclusions, pending issues, and future
directions

Focusing on remembering information that has the great-
est consequences if forgotten is a potentially adaptive pro-
cess called responsible remembering. Although responsible
remembering typically deals with remembering, metacog-
nition, forgetting, attention, and retrieval are all critical
aspects as well. Specifically, the responsible remembering
framework (see Fig. 1) involves not only selective memory
processes but also the identification and selection of what
to remember (metacognitive reflectivity), the forgetting of
less important information to facilitate memory for items
that do need to be remembered (responsible forgetting),
the functional prioritization of attention at the expense of
competing factors (responsible attention), and the selective
recall of important information via efficient retrieval strate-
gies (responsible retrieval).

Responsible remembering, forgetting, attention, and
retrieval are highly interrelated functions that work in con-
cert to optimize memory performance. Through the pro-
cess of responsible remembering, individuals strategically
identify, prioritize, and encode information that is deemed
important. Responsible forgetting complements this by
selectively forgetting less relevant information, thereby
reducing cognitive load and enhancing focus on important
information. Meanwhile, responsible attention underpins
responsible remembering by allocating cognitive resources
toward these memory processes. Additionally, responsible
retrieval involves the initiation of retrieval with valuable
information and organizing output according to informa-
tion importance. Together, these functions form a cohesive
system that aims to selectively prioritize, encode, and recall
information that is deemed important based on its antici-
pated utility or the consequences of forgetting, and consider-
ing the importance of information may be a critical memory
adaptation as we age.

The responsible remembering framework, which fits with
adaptive memory views (see Nairne, 2010, 2013, 2015;
Nairne & Pandeirada, 2008, 2010; Nairne et al., 2007),
primarily focuses on the strategic aspects of memory, par-
ticularly how people manage their memory resources to
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prioritize information deemed most useful or important.
However, this framework also aligns with other theories
of adaptive memory that emphasize the role of reward in
memory but differs in its emphasis on strategy use. For
instance, prior work has shown that emotionally charged
information is better remembered than neutral information
(e.g., Buchanan et al., 2006; Doerksen & Shimamura, 2001;
Kensinger & Corkin, 2003; Kleinsmith & Kaplan, 1963; LaBar
& Phelps, 1998; Rubin & Friendly, 1986; see also Buchanan
& Adolphs, 2002; Murphy & Isaacowitz, 2008). Unlike these
findings, which often focus on automatic, affect-driven pro-
cesses, the responsible remembering framework involves delib-
erate strategies (e.g., metacognitive reflectivity, responsible for-
getting, and responsible retrieval). Furthermore, the responsible
remembering framework also considers how repeated interac-
tions with feedback and value can shape and refine memory
strategies over time, an aspect less emphasized in work where
a single exposure to a reward cue drives memory.

Although prior work has demonstrated responsible
remembering in a variety of situations, future work should
investigate responsible remembering in more consequential
situations rather than relatively trivial laboratory tasks. For
example, simulated negative consequences and the fear of
forgetting may be taken less into account in experimental
situations compared with real-world scenarios. Specifically,
tasks offering participants more salient consequences for
forgetting (such as losing money or social embarrassment)
could further elucidate the strategic cognitive mechanisms of
responsible remembering. Moreover, future research should
work to further elucidate the underlying cognitive and neu-
ral mechanisms guiding effective responsible remembering
behavior (see Cohen et al., 2014; Elliott, Blais, et al., 2020a;
Elliott et al., 2022; Shigemune et al., 2014).

In addition to work examining memory processes when
there are more salient negative consequences for forgetting,
future work should investigate responsible remembering pro-
cesses when learners are presented with potential rewards for
remembering. Specifically, in real life, important information
is often associated with a reward if remembered. For exam-
ple, if a donut shop provides a free donut for students with
favorable grades, remembering their report card would result
in the reward of a free donut. However, there is not a direct
consequence for forgetting the report card, only the lack of a
small reward. Although value-directed remembering research
has demonstrated memory for words paired with high point
values (i.e., high “rewards”), future work should implement
rewards for remembering like earning money or promoting
social status rather than consequences for forgetting. Addi-
tionally, some people are highly motivated by rewards while
others are more risk-averse, so individual differences and how
responsible remembering relates to individual goals should
be examined (see Murphy, Castel et al., 2024a; Murphy &
Knowlton, 2022).
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In sum, if younger and older adults learn to self-assess
and prioritize what information will need to be remembered
or have negative consequences if forgotten, engage in strate-
gic forgetting, efficiently allocate their attentional resources,
and utilize effective retrieval operations, the recall of said
important information can be enhanced, a critical interaction
between cognitive and metacognitive processes captured by
responsible remembering.
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