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Age-Related Di!erences in Framing Selective Memory in Terms 
of Gains and Losses
Dillon H. Murphy , Alan D. Castel , and Barbara J. Knowlton

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

ABSTRACT
We examined whether framing younger and older adults learning 
goals in terms of maximizing gains or minimizing losses impacts 
their ability to selectively remember high-value information. 
Speci!cally, we presented younger and older adults with lists of 
words paired with point values and participants were either told that 
they would receive the value associated with each word if they 
recalled it on a test or that they would lose the points associated 
with each word if they failed to recall it on the test. We also asked 
participants to predict the likelihood of recalling each word to deter-
mine if younger and older adults were metacognitively aware of any 
potential framing e"ects. Results revealed that older adults expected 
to be more selective when their goals were framed in terms of losses, 
but younger adults expected to be more selective when their goals 
were framed in terms of gains. However, this was not the case as both 
younger and older adults were more selective for high-value informa-
tion when their goals were framed in terms of maximizing gains 
compared with minimizing losses. Thus, the framing of learning 
goals can impact metacognitive decisions and subsequent memory 
in both younger and older adults.
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When presented with too much information to remember, one should selectively focus on 
the most valuable information to maximize the rewards of remembering and minimize the 
losses incurred by forgetting. To measure this form of selective memory, value-directed 
remembering tasks present learners with words paired with point values that are added to 
a participant’s score if remembered on a test. Generally, learners better remember high- 
value words relative to low-value words (see Knowlton & Castel, 2022; Madan, Zwaan, & 
Madan, 2017; for a review; see also Elliott, McClure, & Brewer, 2020), and this ability is 
preserved in older adults (Castel, 2008; Castel, Benjamin, Craik, & Watkins, 2002; Castel, 
McGillivray, & Friedman, 2012; McGillivray & Castel, 2011; Murphy & Castel, 2022a,  
2022d; Schwartz, Siegel, Eich, & Castel, 2023; Whatley, Murphy, Silaj, & Castel, 2021) 
despite cognitive deficits that accompany aging (see Hess, 2005; Park & Festini, 2017; 
Salthouse, 2010).

People are generally metacognitively aware of their selective memory (see Murphy & 
Castel, 2021a; Murphy, Agadzhanyan, Whatley, & Castel, 2021; Murphy, Huckins, Rhodes, 
& Castel, 2021) and metacognition may be a crucial aspect of strategically remembering 
valuable information. Metacognition is the awareness of one’s own memory abilities and can 
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be considered in terms of monitoring and control (see Nelson, 1996; Nelson & Narens, 1990). 
Metacognitive monitoring is typically assessed via predictions of future memory performance 
made by the learner while metacognitive control is evaluated via study decisions like how long 
a learner studies some information. Since metacognitive monitoring often occurs during 
encoding, these assessments inform metacognitive control decisions (see Rhodes, 2016 for 
a review). Thus, learners should monitor their learning and employ metacognitive strategies 
like spending more time studying yet-to-be-learned, valuable information to maximize 
memory utility (see Ariel, Dunlosky, & Bailey, 2009). Since metacognitive monitoring accu-
racy is generally preserved in older adults (Hertzog & Dunlosky, 2011), metacognition may be 
a critical component of older adults’ preserved memory selectivity.

When making decisions, such as what to study or how long to study something, the 
framing of task goals can influence decision-making. Specifically, when people make 
different decisions in equivalent situations based on how something is framed (i.e., which 
aspects are highlighted), this is known as the framing effect (see Kuhberger, 1997; Steiger & 
Kühberger, 2018 for a review of how framing impacts people’s social and economic 
decisions). For example, a product may be described as 20% fat or 80% fat-free (which 
are equivalent descriptions regarding their meaning), and the different framing of each 
description can influence people’s preferences (e.g., Levin, 1987; Levin, Schneider, & Gaeth,  
1998). Framing effects can differ in younger and older adults, particularly under conditions 
where older adults may rely more on heuristics, but these effects can be eliminated when 
older adults are encouraged to use more analytic processing (Kim, Goldstein, Hasher, & 
Zacks, 2005; Thomas & Millar, 2012).

The framing effect can emerge through various mechanisms, contingent on how the 
frame is presented to participants. Specifically, framing can be categorized into three forms 
with each relying on somewhat different mechanisms: risky choice framing (the description 
of outcomes related to a potential choice that involves options varying in their level of risk 
can differ based on how they are presented), attribute framing (focusing on a specific 
characteristic of an object or event which becomes the focal point of the framing effect), and 
goal framing (framing the goal of an action or behavior; see Levin, Schneider, & Gaeth,  
1998). In the context of value-based memory, researchers can manipulate the nature of the 
goal frame in terms of gains and losses to determine how goal framing impacts memory 
selectivity, but this could also involve attribute framing as attribute framing involves only 
a single attribute (points paired with to-be-remembered words) as the subject of the framing 
manipulation.

Framing may especially impact decision-making when in the context of acquiring gains 
or avoiding losses. For example, prior work has shown that stressing the positive aspects of 
achieving a goal or the negative aspects of not achieving a goal can influence decision- 
making (e.g., Banks et al., 1995). Furthermore, framing outcomes in terms of gains (such as 
the number of lives saved) compared with losses (the number of lives lost) has also been 
shown to influence decision-making (e.g., Tversky & Kahneman, 1981). In addition to 
decision-making, framing effects can also influence metacognition. For example, metacog-
nitive monitoring assessments are often solicited in the form of judgments of learning (JOL) 
where the learner is asked how likely they are to remember something on a later test. 
However, prior work has changed the framing of this assessment by asking participants how 
likely they are to forget something on a later test. When metacognitive judgments were 
framed in terms of forgetting, confidence in memory performance decreased (Finn, 2008), 
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and people may be aware of how much information will be forgotten when metacognitive 
assessments are framed in terms of instances of forgetting as opposed to what will be 
remembered (Halamish, McGillivray, & Castel, 2011).

Since framing effects influence decision-making as well as metacognition, the framing of 
a learner’s goals may also influence memory selectivity. To examine how framing a learner’s 
goals in terms of maximizing gains or minimizing losses impacts memory for valuable 
information, Murphy and Knowlton (2022) presented younger adults with lists of words to 
remember for a later test and each word was paired with a point value. Some participants’ 
instructions and feedback were framed in terms of gains (e.g., “your goal is to maximize 
your score”, “you gained xxx points”) while other participants’ instructions and feedback 
were framed in terms of losses (e.g., “your goal is to minimize your losses”, “you lost xxx 
points”). Results generally revealed that framing a learner’s goals in terms of losses reduced 
younger adults’ ability to selectively remember high-value information, but this effect was 
reduced when participants were allowed to self-pace their study time.

The reduction in selectivity when a learner’s goals are framed in terms of avoiding losses 
(as shown by younger adults in Murphy & Knowlton, 2022) is consistent with loss aversion, 
a basic principle of decision-making whereby losses are experienced more intensely than 
gains of the same magnitude (see Hastie, 2001; Kahneman & Tversky, 1979; Thaler, 1999; 
Tversky, 1994; Tversky & Kahneman, 1991, 1992). Specifically, people tend to avoid risks 
when faced with possible gains but are risk-seeking when faced with possible losses (which 
loom larger than gains; Tversky & Kahneman, 1981; see also Whitney, Rinehart, & Hinson,  
2008). In Murphy and Knowlton (2022), younger adults may have feared the losses 
associated with forgetting some of the words, leading them to focus more on maximizing 
total recall (trying to remember everything) rather than selectively focusing on a smaller 
number of words (but the highest-valued words).

Strategically working to maximize gains, but particularly aiming to minimize losses, is 
consistent with the notion of responsible remembering: the adaptive memory process of 
using metacognition and one’s memory to avoid negative outcomes that result from 
forgetting (see Murphy & Castel, 2020, 2021a, 2021b, 2022b; Murphy, Agadzhanyan, 
Whatley, & Castel, 2021; Murphy, Hoover, & Castel, 2022). Older adults have displayed 
a particularly good ability to engage in responsible remembering (Murphy & Castel, 2022c; 
see also Middlebrooks, McGillivray, Murayama, & Castel, 2016) and thus may be differen-
tially impacted by framing effects when selectively remembering. Specifically, younger and 
older adults may differentially prioritize information when aiming to maximize gains or 
minimize losses.

Prior work indicates that older adults focus on remembering gain information at the 
expense of loss information when remembering faces paired with a monetary reward or loss 
(Castel et al., 2016). However, relative to younger adults, older adults may favor loss prevention 
in the context of goals and decision-making (see Freund & Ebner, 2005), but it remains unclear 
if there are age-related differences in loss aversion and framing effects (see Mikels & Reed,  
2009; Rönnlund, Karlsson, Laggnäs, Larsson, & Lindström, 2005). Some prior work found less 
sensitivity to losses in older adults (Samanez-Larkin et al., 2007), but this literature is mixed in 
that some work has found the opposite, or age-equivalents/null age-related effects (Eppinger, 
Hämmerer, & Li, 2011; Mata, Josef, Samanez‐Larkin, & Hertwig, 2011). Additionally, both 
younger and older adults may perceive forgotten information as less important (Witherby, 
Tauber, Rhodes, & Castel, 2019) which could create a bias in memory for gains and losses. In 
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the present study, we investigated whether framing task goals in terms of maximizing gains or 
minimizing losses differentially impacts selective memory in younger and older adults.

The Current Study

In the current study, we examined whether framing younger and older adults learning goals 
in terms of maximizing gains or minimizing losses impacts their ability to selectively 
remember high-value information. Specifically, we presented younger and older adults 
with lists of words paired with point values and participants were either told that they 
would receive the value associated with each word if they recalled it on a test or that they 
would lose the points associated with each word if they failed to recall it on the test. We also 
asked participants to predict the likelihood of recalling each word to determine if younger 
and older adults were metacognitively aware of any potential framing effects. We expected 
participants whose goals were framed in terms of losses to be less selective than participants 
whose goals were framed in terms of gains (as seen in Murphy & Knowlton, 2022) but for 
this effect to be more pronounced in older adults.

Experiment 1

In Experiment 1, participants studied six lists of words with each list containing 20 words. 
Each word was paired with a point value that was either added to participants’ scores if 
recalled on the test or the points for that word would be lost if they forgot it on the test. After 
studying each word (for a fixed duration), participants predicted the likelihood of recalling 
it on a later test. We expected decreased selectivity when the learner’s goals were framed in 
terms of losses and for this effect to be more pronounced in older adults.

Method

Participants
After exclusions, younger adults were 99 undergraduate students (Mage = 20.33, SDage =  
2.11) recruited from the University of California Los Angeles (UCLA) Human Subjects 
Pool. Participants were tested online and received course credit for their participation. 
Older adults (n = 88; Mage = 71.01, SDage = 4.68) were recruited from Amazon’s Cloud 
Research (Chandler, Rosenzweig, Moss, Robinson, & Litman, 2019), a Web site that allows 
users to complete small tasks for pay. 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 cheated). This exclusion process resulted in the 
exclusion of five younger adults and 17 older adults. In each experiment, we aimed to collect 
around 50 participants per condition. The sample size was selected based on prior explora-
tory research and the expectation of detecting a medium effect size. With this sample size, 
we had an 80% chance of detecting a medium (Cohen’s d = .41) effect between younger and 
older adults.
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Materials and Procedure
The materials and procedure were taken from Murphy and Knowlton (2022). Participants were 
presented with lists of unrelated words with each list containing 20 different words. Each word 
was presented for 3 seconds and after studying each word, participants were asked to make 
a judgment as to how likely it is that they would remember it (JOL). Participants answered with 
a number between 0 and 100, with 0 meaning they definitely would not remember the word 
and 100 meaning they definitely would remember the word. Participants were given as much 
time as they needed to make their judgments. After each list was presented, participants were 
given 1 minute to recall the words from just that list (i.e., not previous lists).

Next, participants were told that each word in each list would be paired with a unique, 
randomly assigned value between 1 and 20 indicating how much the word was “worth.” 
However, some participants’ instructions about the point values were framed in terms of 
gains while other participants’ instructions about the point values were framed in terms of 
losses. Specifically, when participants’ instructions were framed in terms of gains, they were 
told that “Each word will be accompanied by an associated number. This number indicates 
how many points the word is worth. For example, if the word ‘apple’ appears with a 5 next 
to it and you remember ‘apple’ during the test, then you will receive 5 points. The numbers 
will range from 1 to 20. After each test, you will be told your score for that list. Do your best 
to maximize your score.” In contrast, when participants’ instructions were framed in terms 
of losses, they were told that “Each word will be accompanied by an associated number. This 
number indicates how many points the word is worth. For example, if the word ‘apple’ 
appears with a 5 next to it and you forget ‘apple’ during the test, then you will lose 5 points. 
The numbers will range from 1 to 20. After each test, you will be told how many points you 
lost for that list. Do your best to minimize your losses.” Each point value was used only once 
within each list and the order of the point values within lists was randomized.

Immediately following the recall period, participants were given feedback on their 
performance for that list but were not given feedback about specific items. However, 
when participants’ instructions were framed in terms of gains, their feedback was phrased 
in terms of how many points they scored out of how many points they possibly could have 
scored (i.e., “You got 100 out of 210 points”). In contrast, when participants’ instructions 
were framed in terms of losses, their feedback was phrased in terms of how many points 
they lost out of how many points they possibly could have lost (i.e., “You lost 110 out of 210 
points”). This was repeated for six study-test trials.

Results

In the present study, 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 
when examining recall. In these analyses, the regression coefficients are given as logit units 
(i.e., the log odds of correct recall). We report exponential betas (eB), and their 95% 
confidence intervals (CI95%), 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, eB can be 
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.
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To examine participants’ JOLs (see Figure 1), we conducted a mixed MLM with item- 
level JOLs modeled as a function of value with framing (gains, losses) and age (young, old) 
as between-subjects factors. Results revealed that value significantly predicted JOLs 
[t(22248) = 38.54, p < .001] such that high-value words were expected to be better remem-
bered than low-value words. However, age did not predict JOLs [t(183) = .73, p = .464] and 
framing also did not predict JOLs [t(183) = 1.75, p = .081] such that younger and older 
adults, as well as learners with goals framed in terms of gains versus losses, expected similar 
levels of recall. Value did not interact with framing [t(22248) = 1.74, p = .082] and framing 
did not interact with age [t(183) = .18, p = .857]. Age interacted with value [t(22248) = 17.41, 
p < .001] such that younger adults expected to be more selective than older adults. Finally, 
there was a three-way interaction between value, age, and scoring [t(22248) = 6.25, p < .001] 
such that younger adults expected to be more selective when their goals were framed in 
terms of gains, but older adults expected to be more selective when their goals were framed 
in terms of losses.

To examine overall memory selectivity (see Figure 2), we conducted a logistic MLM with 
item-level recall modeled as a function of value with framing (gains, losses) and age (young, old) 
as between-subjects factors. Results revealed that value significantly predicted recall [eB = 1.07, 
CI95% = 1.06–1.07, z = 24.34, p < .001] such that high-value words were better recalled than low- 
value words. Additionally, age significantly predicted recall [eB = 1.58, CI95% = 1.23–2.03, 
z = 3.54, p < .001] such that younger adults recalled a greater proportion of words (M = .47, 
SD = .16) than older adults (M = .38, SD = .20). Framing did not predict recall [eB = .85, CI95%  
= .66–1.09, z = −1.28, p = .199] such that the framing of learners’ goals did not significantly 
impact recall. However, value interacted with framing [eB = .98, CI95% = .97–.99, z = −4.57, 
p < .001] such that learners whose goals were framed in terms of gains were more selective 
than learners whose goals were framed in terms of losses. Age interacted with value [eB = 1.04, 
CI95% = 1.03–1.05, z = 6.90, p < .001] such that younger adults were more selective than older 
adults. Framing did not interact with age [eB = 1.05, CI95% = .63–1.74, z = .19, p = .852] and there 
was not a three-way interaction between value, age, and scoring [eB = 1.00, CI95% = .98–1.02, 
z = .22, p = .822].

Figure 1. Linear trendlines for JOLs as a function of value, age, and framing in Experiment 1.
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Discussion

In Experiment 1, framing learners’ goals in terms of gains and losses impacted 
metacognitive predictions of performance such that younger adults expected to be 
more selective when their goals were framed in terms of gains while older adults 
expected to be more selective when their goals were framed in terms of losses. 
However, this was not born out in participants’ recall such that both younger and 
older adults were more selective for high-value information when their goals were 
framed in terms of maximizing gains compared with minimizing losses. This dissocia-
tion between metacognition and memory suggests that older adults may have 
attempted to avoid losses by focusing on the highest-valued words (as these words 
would have the biggest loss if forgotten) but were unable to effectively employ the 
strategy. We further explored this issue in Experiment 2 as we allowed participants to 
self-pace their study time.

Experiment 2

In Experiment 1, we observed similarities in recall and differences in JOLs between younger 
and older adults. In Experiment 2, we were interested in whether metacognitive control 
decisions reflect the patterns displayed in participants’ monitoring assessments. We used 
a similar procedure as Experiment 1 but allowed participants to control their study time for 
each item. When their goals are framed in terms of losses, we expected older adults to be more 
motivated to avoid losses (and thus spend more total time studying relative to younger adults).

Method

Participants
After exclusions, younger adults were 110 undergraduate students (Mage = 20.03, SDage =  
1.95) recruited from the UCLA Human Subjects Pool. Participants were tested online and 
received course credit for their participation. Older adults (n = 82; Mage = 72.98, SDage =  

Figure 2. Linear trendlines for recall as a function of value, age, and framing in Experiment 1.
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5.62) were recruited from Amazon’s Cloud Research. Participants were excluded from 
analysis if they admitted to cheating (e.g., writing down answers) in a post-task question-
naire (they were told they would still receive credit if they cheated). This exclusion process 
resulted in the exclusion of five younger adults and 24 older adults. With this sample size, 
we had an 80% chance of detecting a medium (Cohen’s d = .41) effect between younger and 
older adults.

Materials and Procedure
The materials and procedures in Experiment 2 were similar to those used in Experiment 1. 
However, participants were allowed to study each word for as long as they liked but with 
a maximum of 10 seconds per word.

Results

To examine participants’ study time (see Figure 3), we conducted a mixed MLM with item- 
level study time modeled as a function of value with framing (gains, losses) and age (young, 
old) as between-subjects factors. Results revealed that value significantly predicted study 
time [t(22844) = 15.27, p < .001] such that high-value words were studied longer than low- 
value words. Additionally, age predicted study time [t(188) = 3.54, p < .001] such that older 
adults spent more time studying the words than younger adults. Framing did not predict 
study time [t(188) = 1.35, p = .178] such that participants spent the same amount of time 
studying regardless of how their goals were framed. Framing did not interact with age 
[t(188) = .73, p = .465] but value interacted with framing [t(22844) = 2.89, p = .004] such 
that participants whose goal was framed in terms of losses were more selective with their 
study time than participants whose goals were framed in terms of gains. Age interacted with 
value [t(22844) = 4.35, p < .001] such that younger adults were more selective with their 
study time than older adults. Finally, there was not a three-way interaction between value, 
age, and scoring [t(22844) = .85, p = .393].

To examine participants’ JOLs (see Figure 4), we conducted a mixed MLM with item- 
level JOLs modeled as a function of value with framing (gains, losses) and age (young, old) 

Figure 3. Linear trendlines for study time as a function of value, age, and framing in Experiment 2.
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as between-subjects factors. Results revealed that value significantly predicted JOLs [t 
(22842) = 40.56, p < .001] such that high-value words were expected to be better remem-
bered than low-value words. However, age did not predict JOLs [t(188) = .33, p = .739] and 
framing also did not predict JOLs [t(188) = .14, p = .890] such that younger and older adults, 
as well as learners with goals framed in terms of gains versus losses, expected similar levels 
of recall. Value interacted with framing [t(22842) = 6.83, p < .001] such that participants 
whose goals were framed in terms of losses expected to be more selective than participants 
whose goals were framed in terms of gains. Framing did not interact with age [t(188) = 1.83, 
p = .069] but age interacted with value [t(22842) = 15.35, p < .001] such that younger adults 
expected to be more selective than older adults. Finally, there was not a three-way interac-
tion between value, age, and scoring [t(22842) = 1.54, p = .123].

To examine overall memory selectivity (see Figure 5), we conducted a logistic MLM with 
item-level recall modeled as a function of value with framing (gains, losses) and age (young, old) 
as between-subjects factors. Results revealed that value significantly predicted recall [eB = 1.07, 
CI95% = 1.06–1.07, z = 24.91, p < .001] such that high-value words were better recalled than low- 
value words. Additionally, age significantly predicted recall [eB = 1.38, CI95% = 1.04–1.84, 
z = 2.23, p = .026] such that younger adults recalled a greater proportion of words (M = .43, 
SD = .18) than older adults (M = .37, SD = .21). Framing did not predict recall [eB = 1.14, CI95%  
= .86–1.52, z = .92, p = .357] such that the framing of learners’ goals did not significantly impact 
recall. However, value interacted with framing [eB = 1.01, CI95% = 1.00–1.02, z = 2.47, p = .013] 
such that learners whose goals were framed in terms of losses were more selective than learners 
whose goals were framed in terms of gains. Age interacted with value [eB = 1.02, CI95% = 1.01– 
1.03, z = 4.27, p < .001] such that younger adults are more selective than older adults. Framing 
did not interact with age [eB = 1.04, CI95% = .59–1.84, z = .13, p = .893] and there was not 
a three-way interaction between value, age, and scoring [eB = .99, CI95% = .97–1.01, z = −.89, 
p = .375].

Figure 4. Linear trendlines for JOLs as a function of value, age, and framing in Experiment 2.
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Discussion

In Experiment 2, framing learners’ goals in terms of losses led to more selective study time 
in both younger and older adults, these participants expected to be more selective than 
participants whose goals were framed in terms of gains, and this was born out in their recall. 
Moreover, younger adults were more selective with their study time, expected to be more 
selective than older adults, and subsequently were more selective than older adults. Thus, 
Experiment 2 indicates that aiming to avoid losses causes learners to better prioritize 
valuable information both in terms of metacognition and subsequent memory.

General Discussion

Previous work has demonstrated that, under fixed study conditions, framing younger 
adults’ goals in terms of losses reduces memory selectivity and learners may be aware of 
this trend (Murphy & Knowlton, 2022). In the present study, we were interested in whether 
older adults would show greater framing effects in value-based memory relative to younger 
adults. We presented younger and older adults with lists of words paired with point values 
either counting toward their score if recalled or lost if forgotten. Overall, relative to younger 
adults, we expected older adults to be less selective when their goals were framed in terms of 
minimizing losses compared with maximizing gains.

In Experiment 1, participants studied each word for a fixed duration. Results revealed 
a disassociation between metacognitive monitoring and recall such that older adults 
expected to be more selective when their goals were framed in terms of losses, but younger 
adults expected to be more selective when their goals were framed in terms of gains. 
However, this was not the case as both younger and older adults were more selective for 
high-value information when their goals were framed in terms of maximizing gains 
compared with minimizing losses. In Experiment 2, under self-paced study conditions, 
when aiming to minimize losses, both younger and older adults spent more time studying 
high- relative to low-value words, expected to better recall valuable words, and were 
subsequently selective in their recall.

Figure 5. Linear trendlines for recall as a function of value, age, and framing in Experiment 2.
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The incongruency between older adults’ predictions of memory performance and sub-
sequent recall in Experiment 1 (younger adults expected to be more selective when their 
goals were framed in terms of gains, and this was the case, so younger adults did not show 
this dissociation) indicates that they may have attempted to employ different strategies 
under the two framing conditions but were unable to execute these strategies given the 
allotted study time. Under self-paced encoding conditions, both younger and older adults 
appeared to be risk-averse when aiming to avoid losses by not overtaxing their memory 
system by trying to remember everything. Rather, participants selectively studied and 
encoded the highest-valued words at the expense of low-value words. In contrast, when 
aiming to maximize gains, younger and older adults may have been more risk-seeking by 
trying to remember more information overall rather than selectively encoding the most 
valuable information (although we note that participants did not spend more total time 
studying when aiming to maximize gains).

Individual differences in loss aversion can be influenced by factors such as income and 
age (Gächter, Johnson, & Herrmann, 2022; see also Strough, Karns, & Schlosnagle, 2011), 
and in some cases, older adults have been shown to be more loss averse than younger adults 
in a risky decision-making task (O’Brien & Hess, 2020). However, other research has shown 
similar effects of framing for both younger and older adults (Mikels & Reed, 2009; Weller, 
Levin, Shiv, & Bechara, 2009). In the present study, older adults incorrectly predicted that 
they would be more selective in focusing on high-value items when the task was framed in 
terms of losses for forgotten items. As such, older adults may have expected that they would 
differentially encode items for which losses would be greatest if forgotten (i.e., older adults 
may be aware of being loss-averse and predict that they will perform most efficiently under 
framing based on losses for forgetting).

Since participants in the present study were aware that they were performing a memory 
test, we may have induced stereotype threat for older adults as older adults may feel more 
anxiety/stress about having an upcoming memory test that could result in losses (Fourquet, 
Patterson, Li, Castel, & Knowlton, 2020). This may have led to older adults’ judgments that 
they would be more selective in this case. Future research could examine how time pressure, 
stereotype threat, and anxiety could impact age-related differences in learning information 
to achieve gains or avoid losses. Despite their motivation to be more selective when faced 
with losses, older adults did not prioritize learning the items that would lead to the greatest 
losses when forgotten but rather attempted to avoid even small losses resulting in reduced 
selectivity.

In Murphy and Knowlton (2022), when study time was fixed, younger partici-
pants whose goals were framed in terms of gains were more selective than partici-
pants whose goals were framed in terms of losses (and JOLs mapped onto this 
trend), and this effect was found in the current study (see Experiment 1) for both 
younger and older adults. However, when participants were allowed to self-regulate 
their study time, the effect of framing on selectivity was reduced (there was not 
a statistically significant difference between framing conditions). Murphy and 
Knowlton (2022) also directly compared sensitivity to value under different framing 
conditions with fixed and self-paced study time in younger adults. However, the 
three-way interaction was marginal but seemed to suggest that under fixed study- 
time conditions, when goals are framed in terms of gains, participants are more 
selective, but this is not the case under self-paced study conditions. This is 
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supported by the patterns obtained here in Experiment 2 which demonstrated that 
both younger and older participants are more selective when avoiding losses under 
self-paced study conditions. Thus, metacognitive control may be a critical aspect of 
how framing a learner’s goals influences selective memory. Specifically, when lear-
ners can apply a straightforward means to differentially encode items by allocating 
more study time, items associated with high potential losses were studied longer. 
However, participants seemed to engage in similar encoding strategies for items 
associated with high and low potential losses when they were not able to differen-
tially allocate study time.

In contrast to prior work (e.g., Castel, Benjamin, Craik, & Watkins, 2002), older adults in 
the present study demonstrated less memory selectivity than younger adults. Specifically, 
across framing conditions, younger adults were more selective than older adults regardless 
of whether study time was fixed or self-paced. The need to make metacognitive judgments 
(see Li et al., 2022 for an examination of how judgments of learning and forgetting impact 
memory) could reduce selectivity since older adults may be unable to selectively ignore 
lower-value information and inhibit trying to remember this less-valuable information (see 
Castel, Farb, & Craik, 2007). Specifically, asking older adults to monitor their learning may 
increase cognitive load and make it more difficult to selectively encode high-value items. 
Thus, although certain conditions may indicate that selectivity is preserved in older adults 
(e.g., Castel, Benjamin, Craik, & Watkins, 2002), future research should further investigate 
how younger and older adults may differentially encode and retrieve valuable information 
when presented with goals related to gains and losses.

Given that the framing effect can stem from various mechanisms including risky 
choice framing, attribute framing, and goal framing, there may be different mechanisms 
that contributed to the present findings. While our manipulation focused on the nature 
of the goal in terms of gains and losses, attribute framing could also be involved, 
particularly when the framing manipulation centers on a single attribute, such as points 
(Levin, Schneider, & Gaeth, 1998). Consequently, minimal age differences may arise 
when only one attribute is employed in the framing manipulation (Mata, Josef, 
Samanez‐Larkin, & Hertwig, 2011; Weller, Levin, Shiv, & Bechara, 2009). Age differences 
might become more pronounced when decision-making under risk is more prominent, 
such as when people can only gain or lose points when they bet on remembering the 
information (Fourquet, Patterson, Li, Castel, & Knowlton, 2020) or in more complex 
decision-making settings (Peters, Dieckmann, & Weller, 2011). It would be worthwhile 
to explore potential emotional responses associated with focusing on gains and losses, as 
this could further elucidate age-related differences (Kircanski et al., 2018). Additionally, 
future research could investigate this matter in the context of divided attention (see 
Middlebrooks, Kerr, & Castel, 2017; Murphy, Schwartz, & Castel, 2023), assessing how 
cognitive resources might contribute to age-related effects on framing gains and losses, 
potentially unveiling individual differences (e.g., Simon, Fagley, & Halleran, 2004) – 
such investigations could have implications for financial decision-making (Seaman, 
Leong, Wu, Knutson, & Samanez-Larkin, 2017).

In sum, we demonstrated that both younger and older adults are more selective in their 
recall of valuable information when aiming to maximize gains under fixed study conditions 
(Experiment 1) but were more selective when trying to minimize losses under self-paced 
study conditions (Experiment 2). However, there was a metacognitive disassociation 
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between predictions of performance and recall for the different framing conditions in older 
adults when study time was fixed; both younger and older adults were generally metacog-
nitively aware of their selectivity when study time with self-paced. Thus, the framing of 
learning goals critically impacts metacognitive decisions and subsequent memory in both 
younger and older adults.
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