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Abstract

Objectives: Activating aging stereotypes can impair older adult performance on episodic memory tasks, an effect attributed
to stereotype threat. Here, we report the first study comparing the effects of explicitly activating aging stereotypes at encod-
ing versus retrieval on recollection accuracy in older adults.

Method: During the encoding phase, older adults made semantic judgments about words, and during the retrieval phase,
they had to recollect these judgments. To manipulate stereotype activation, participants read about aging-related decline
(stereotype condition) or an aging-neutral passage (control condition), either before encoding or after encoding but before
retrieval. We also assessed stereotype effects on metacognitive beliefs and two secondary tasks (working memory, general
knowledge) administered after the recollection task.

Results: Stereotype activation at encoding, but not retrieval, significantly increased recollection confusion scores compared
to the control condition. Stereotype activation also increased self-reports of cognitive decline with aging, but it did not reli-
ably impact task-related metacognitive assessments or accuracy on the secondary tasks.

Discussion: Explicitly activating aging stereotypes at encoding increases the likelihood of false recollection in older adults,
potentially by diminishing encoding processes. Stereotype activation also influenced global metacognitive assessments, but
this effect may be unrelated to the effect of stereotypes on recollection accuracy.
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Aging is associated with memory impairments and changes
in underlying brain systems (Grady, 2012), but research
indicates that negative aging stereotypes also may contrib-
ute to these performance declines (e.g., Levy, Zonderman,
Slade, & Ferrucci, 2012). Stereotype threat is the idea that
activating negative beliefs about a stigmatized group causes
group members to underperform (Steele & Aronson, 1995).
Many experiments with cognitively normal older adults
have found that activating negative aging stereotypes can
impair cognitive performance (for reviews, see Barber,
2017; Lamont, Swift, & Abrams, 2015). Most research in

this area has focused on episodic memory tasks, and has
explicitly activated stereotypes by having older adults read
passages about aging-related cognitive decline (or a con-
trol passage) just prior to the task. This procedure typically
reduces recall or recognition memory for word lists (e.g.,
Hess, Auman, Colcombe, & Rahhal, 2003; Hess, Emery, &
Queen, 2009a), suggesting a negative impact of stereotype
threat on episodic memory in older adults. For consistency
with the literature, we use the term “stereotype threat” to
refer to the psychological reactions that people might expe-
rience when confronted with explicit stereotypes. Our use
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of the term “stereotype” is not meant to imply that changes
in the aging brain do not drive aspects of aging-related cog-
nitive decline and associated stereotypes, nor is our use of
the term “threat” meant to imply that everyone feels threat-
ened by the explicit activation of these stereotypes.

Several theories try to explain how stereotype activation
impairs memory performance in older adults (see Barber &
Mather, 2014; Popham & Hess, 2015b). One hypothesis
is that the activation of negative stereotypes preoccupies
older adults with stereotype-related worries, thereby reduc-
ing cognitive processes devoted to the task (e.g., Mazerolle,
Régner, Morisset, Rigalleau, & Huguet, 2012). Another
hypothesis is that activating stereotypes causes older
adults to alter their processing strategies, even if process-
ing resources remain intact. For example, stereotypes might
decrease older adults’ motivation to cognitively engage the
encoding task, or they might motivate older adults to be
more cautious and respond more conservatively under typi-
cal testing situations (see Barber & Mather, 2013a). The
relative role of these different mechanisms is still a topic of
debate, and multiple processes might contribute to stereo-
type effects on memory.

One way to gain theoretical insight into these underly-
ing mechanisms is to disentangle the effect of stereotype
activation on memory encoding and retrieval processes.
The overwhelming majority of stereotype threat studies
in older adults has activated stereotypes before the encod-
ing phase of a memory task, so that either encoding or
retrieval processes could have been impacted (e.g., Barber
& Mather, 2013b; Hess et al., 2003; Hess et al., 2009a;
Hess, Hinson, & Hodges, 2009b; Hess & Hinson, 2006;
Kang & Chasteen, 2009; Mazerolle et al., 2012). With
respect to encoding processes, stereotype activation could
reduce the likelihood that older adults would self-initiate
elaborative encoding processes that benefit memory (e.g.,
Craik & Tulving, 1975). With respect to retrieval processes,
stereotype activation could reduce the effortful search for
previously stored memories, as well as the use of postre-
trieval monitoring processes to regulate memory accuracy
(e.g., Johnson & Raye, 1981).

To our knowledge, only three studies have explicitly
activated aging stereotypes after the encoding phase but
before the memory task, so that only retrieval could be
affected. Thomas and Dubois (2011) found that activating
stereotypes just before retrieval increased false recognition
errors in the DRM task (Roediger & McDermott, 1995),
whereas Wong and Gallo (2016) found the opposite result
with a modified DRM procedure. In a follow-up study
that compared the two DRM procedures, Smith, Gallo,
Barber, Maddox, & Thomas (in press) obtained results that
were more consistent with Thomas and Dubois (2011).
These studies indicate that stereotype activation prior to
retrieval can impact memory errors, potentially by dimin-
ishing retrieval monitoring accuracy. However, these effects
have been inconsistent, potentially because it is difficult to
control retrieval strategies in the DRM task (see Wong &

Gallo, 2016). Moreover, these prior studies did not include
a condition where stereotypes were activated prior to
encoding, so the effect of activating stereotypes at encoding
could not be evaluated.

In the current study, we assessed stereotype effects using
a source recollection task that afforded better control of
retrieval strategies. We explicitly activated stereotypes prior
to the study phase (encoding-stereotype condition) or after
the study phase but prior to the test phase (retrieval-stereo-
type condition). Whereas activating stereotypes prior to the
study phase could affect either encoding or retrieval pro-
cesses, activating stereotypes after the study phase could
affect retrieval processes alone. If aging stereotypes impact
encoding more than retrieval processes, activating stereo-
types at encoding should have a larger effect than retrieval.
By contrast, if aging stereotypes impact memory retrieval
more than encoding processes, activating stereotypes at
retrieval might have the larger effect.

Although this is the first study to directly compare the
effects of explicitly activating aging stereotypes at encod-
ing and retrieval, a study by Krendl, Ambady, & Kensinger
(2015) used a subliminal procedure to activate aging stereo-
types at encoding or retrieval. That study found that activat-
ing stereotypes increased false recognition in older adults,
with larger effects when stereotypes were activated just
prior to retrieval. These findings support the hypothesis that
stereotype activation impacts retrieval more than encoding,
although the subliminal activation of stereotypes may oper-
ate under different mechanisms than the explicit activation
of stereotypes that are of interest in the present study.

In addition to investigating the effect of stereotype acti-
vation on different stages of episodic memory, a second goal
of our study was to investigate the extent that stereotype
activation impacts metacognitive expectations about ones
own cognitive abilities. Inducing stereotype threat can
reduce feelings of self-efficacy or performance expectations
in older adults (e.g., Chasteen, Bhattacharyya, Horhota,
Tam, & Hasher, 2005; Desrichard & Kopetz, 2005; Hess
et al., 2009b), and a recent study by Bouazzaoui et al.
(2016) found that the negative impact of explicit stereo-
type activation on word recall was mediated by its effect on
older adults’ ratings of memory self-efficacy. These findings
suggest that stereotype threat might impact performance
by altering older adults’ metacognitive beliefs about their
own cognitive abilities, which in turn could impact their
approach to the task (e.g., their use of encoding or retrieval
strategies). We tested this hypothesis by comparing the
effects of stereotype activation on self-rated metacognitive
ability in three memory domains (episodic memory, work-
ing memory, and semantic memory or general knowledge).
We also administered working memory and general knowl-
edge tasks to assess stereotype effects on actual performance
in these domains, although these tasks always followed the
episodic memory task, so that the stereotype manipulation
may have been weaker for these secondary tasks relative to
the episodic memory task.
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Methods

Participants

One hundred and twenty-six older adults participated (age
65-90 years; M = 75.25, SD = 6.36). All older adults lived
independently in the Chicago area and were screened for
cognitive or affective problems impairing daily functioning,
using the Mini-Mental Status Exam (Folstein, Folstein, &
McHugh, 1975) and the Geriatric Depression Scale (GDS;
Brink et al., 1982). There were three between-subjects con-
ditions, with 42 participants in each: stereotypes activated
before the episodic memory task encoding phase (encoding-
stereotype condition), stereotypes activated after encoding
but before the episodic memory test (retrieval-stereotype
condition), and a control group where stereotypes were not
explicitly activated. Because we initially were interested in
retrieval effects, we first alternated assignment to the con-
trol and the retrieval-stereotype groups, and then tested
participants in the encoding-stereotype group. All partici-
pants were tested within a 6-month period, using the same
recruitment and screening procedures, and all received the
same monetary compensation for their participation.

A series of ANOVAs comparing all three groups revealed
no group difference in age (controls = 74.1, encoding-stere-
otype = 76.2, retrieval-stereotype = 75.1), general cognitive
functioning on the MMSE (means = 28.3, 28.0, and 27.7),
or depressive symptoms on the GDS (means = 4.71, 4.06,
3.85), all p’s < .30. There was a significant group differ-
ence in years of education, F(2,122) = 5.12, MSE = 10.956,
p =.007,m? = .077, as the encoding-stereotype group had
fewer years of education than the retrieval-stereotype group
(16.0 vs 18.3),#(81) =2.95, SEM =.786, p = .004, Cohen’s
d = .66, although neither group reliably differed from the
control group (17.2). Education data were not recorded for
one encoding-stereotype participant. Because of this differ-
ence, education was included as a covariate in the group
comparisons reported in the Results section.

Tasks and Procedures

Stereotype manipulation

We used the same stereotype manipulation as in Wong
and Gallo (2016). Older adults in the stereotype condi-
tions read a passage containing scientific findings of age-
related decline in memory, word-finding, and multitasking,
whereas older adult controls read an age-neutral passage
on language. These passages were presented as a reading
comprehension task. In addition, we reiterated key ideas
from the relevant passage throughout the testing phase, so
that the stereotype information would remain active (see
Procedure section).

Episodic memory task

During the encoding phase of the source recollection task,
participants were visually presented with two different lists
of words that depicted common objects (e.g., doll, tie). To

minimize the unintentional activation of stereotype threat,
none of the participants were told prior to the encoding
phase that their memory would be tested. Instead, we had
participants make semantic judgments. For the first list,
they were presented with 40 words and judged whether
the item was pleasant (yes/no, self-paced). For the second
list, participants were presented with 40 words and judged
whether the item is typically made in a factory (yes/no,
self-paced). Half of the words in this second list had also
been presented in the first list, whereas half had not, so
that the relationship between the two lists was not mutu-
ally exclusive. This procedure was designed to make the
subsequent recollection test more challenging (i.e., to mini-
mize a “recall-to-reject” strategy, cf. Gallo, Cotel, Moore,
& Schacter, 2007).

During the test phase of this task, participants had to
indicate whether each of the test items had previously
appeared in the factory list (yes/no, self-paced), regard-
less of whether the item was presented in the pleasantness
list, followed by a confidence rating (0 = guess, 1 = low,
2 = medium, 3 = high). Importantly, both factory and pleas-
antness items should have been familiar at test, thereby
encouraging participants to recollect the earlier judgment
to make their decision, rather than relying on a more vague
sense of familiarity. There were 80 test items presented in
a randomized order: 20 items that had been presented in
both the pleasantness and factory lists, 20 items that had
only been presented in the factory list, 20 items that had
only been presented in the pleasantness phase, and 20
items that had not been studied before. Test items were
randomly presented, and for counter-balancing, each item
was rotated through each item-type condition across par-
ticipants. After the test, participants indicated whether they
expected a memory test and if so, they reported any strate-
gies that they used during encoding.

General knowledge task

We used a trivia task based on the Nelson and Narens
(1980) norms to assess general knowledge or semantic
memory. There were 60 trials, drawn from three levels of
difficulty reported in Dodson, Bawa, & Krueger (2007):
20 easy (.81 correct), 20 medium (.44), and 20 difficult
(.07). All trivia questions had one-word answers about
history, geography, popular culture, sports, or definitions.
Participants were asked to write down their answer and
were encouraged to guess if they were not sure. The trivia
score was the total number of correctly recalled answers.

Working memory task

We used a backward digit span task with a concur-
rent imagery task (e.g., Lefebvre, Marchand, Eskes, &
Connolly, 2005; see Conway et al., 2005 for a review) to
measure working memory. Participants heard the names of
three objects and formed mental images to keep in mind.
Next, they heard a string of numbers at the rate of 1 s per
number and had to orally repeat the numbers back in the
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reverse order. The string size started at two and increased
by one until the participant missed two strings in a row.
The backward digit span score was the total number of
strings recalled correctly. There were two trials per string
size, starting from set size two and progressing to eight (i.e.,
14 strings total). After completing the backward digit span,
they recalled the names of the three mental imagery objects,
and then reported any strategies they used.

Metacognitive assessment

We developed a metacognitive insight questionnaire (MIQ;
Supplementary Appendix A) to assess global metacog-
nition. Participants rated their general abilities in three
domains relative to when they were 20 years old: attention/
cognition (working memory), short-term memory (episodic
memory), and language (semantic memory). The 7-point
scale ranged from much worse (-3) to same (0) to much
better (+3). Participants completed the MIQ prior to the
memory tasks (pretask) and again after the memory tests
(post-task). Local or task-based metacognition was assessed
using performance estimates immediately before and after
each test. For these judgments, participants predicted how
well they would do on that particular test (pretest) or how
well they actually did (post-test) relative to a 20-year-old
self, using the same scale as the MIQ. Before making pretest
judgments, participants received the test instructions and
completed one practice trial.

Procedure

The order of all tasks is depicted in Figure 1. In the encod-
ing-stereotype group, participants first read the stereotype
passage, then completed the episodic memory task encod-
ing phase, the pretask MIQ, the episodic memory test
phase, the general knowledge task, the working memory
task, and the post-task MIQ. All tasks were presented in
this order, with the exception that the order of the general
knowledge and working memory tasks was counterbal-
anced across participants. Identical procedures were used
for the retrieval-stereotype group and the control group,
except the stereotype/neutral control passage was read
immediately after the episodic memory encoding phase. To
keep the explicit stereotype active, we read excerpts from
the stereotype (or control) paragraph that were relevant to
each test domain (episodic memory, general knowledge,

Encodil ype Retrieval
Activation Activation
¥ h 4 h 4
Informed Episodic Pre- Episodic General ‘Working Post-
Consent and Memory Task Memory Knowledge Memory Task
Instructions Study Phase MIQ Test Phase Task Task MIQ

Figure 1. Experimental task order. Stereotypes were activated before
or after encoding on the episodic memory task (large arrows), and
also were reiterated just prior to each cognitive test (small arrows).
The order of the working memory and general knowledge tasks
was counterbalanced across participants in each stereotype group.
MIQ = Metacognitive insight questionnaire.

and working memory) just prior to taking each test. This
information was presented as part of the task instructions
(i.e., we told participants that each task was designed to
test the ideas that were presented in the original scientific
passage).

Once participants completed the post-task MIQ, they
received a multiple-choice test to assess comprehension of
the stereotype/neutral passage. Then, they described their
lifestyle when they were 20 years old and whether they
experienced anxiety during the study. Finally, all of the
psychometrics and demographics forms (including date of
birth) were administered at the end of the experiment. No
other tasks or measures were administered in this study.

Results

All results were considered significant at the conventional
level (p < .05), and all group comparisons using analysis of
covariance (ANCOVA) included education as a covariate.

Episodic Memory Task

Encoding phase

There were no reliable differences between the three stereo-
type conditions on the average number of “yes” responses
to the pleasantness or factory judgments, nor were there
any reliable effects of stereotype condition on associated
response latencies (all p’s > .10). On the post-test ques-
tionnaire, approximately 25% of the participants indi-
cated they might have expected a memory test during the
encoding phase (7 = 11 in the control group, # = 12 in
the encoding-stereotype group, and 7z = 6 in the retrieval-
stereotype group), but comparison of these 29 participants
to the other 97 revealed no differences on either of the two
memory accuracy scores described below (both #’s < 1). All
participants were included in the analyses reported below.

Retrieval phase

Hit and false alarm rates are presented in Table 1. Across
conditions, participants were more likely to correctly
endorse items studied in both lists compared to items
studied only in the factory list (critical targets), these hit
rates were greater than false alarms to items studied in the

Table 1. Mean Proportion of Source Recollection Test
ltems Endorsed With a “Yes” Response as a Function of
Stereotype Condition

Stereotype at Stereotype at

encoding retrieval Control
Both list hits 0.78 (0.04) 0.76 (0.03) 0.72 (0.03)
Factory list hits 0.64 (0.03) 0.63 (0.03) 0.61 (0.03)
Pleasant list FAs  0.56 (0.04) 0.47 (0.05) 0.48 (0.04)
Nonstudied FAs ~ 0.10 (0.02) 0.14 (0.03) 0.19 (0.04)

Note: Parentheses report standard error of each mean. FA = false alarms.
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pleasantness list (studied lures), which in turn were greater
than false alarms to nonstudied lures (all p’s < .001). Thus,
participants were quite good at differentiating between
critical targets and nonstudied lures, and they also were
able to use recollection to successfully differentiate between
critical targets and studied lures, each of which should have
been familiar. However, by design, this source discrimina-
tion was challenging and participants made many false
alarms to lures that had been studied in the pleasantness
list, relative to nonstudied lures.

To facilitate comparisons, we calculated two accuracy
measures to control for possible shifts in overall response
criteria between the groups (Figure 2). The source dis-
crimination score (factory target hits minus pleasantness
lure false alarms) measured participants’ ability to use
recollection to discriminate between the critical targets
and the studied lures, as each of these item types had
been studied once and hence should have been famil-
iar. The source confusion score (pleasantness lure false
alarms minus nonstudied lure false alarms) measured the
effect of studying an item in the nontarget list on memory
errors, using nonstudied lures as a baseline. This measure
assesses susceptibility to source confusions during recol-
lection attempts.

An ANCOVA comparing source discrimination scores
across the three groups was not significant (F < 1), but there
was a significant group effect on source confusions, F(2,
121) = 3.53, MSE = .066,p = .03, T]pz =.055. The encoding-
stereotype group had higher source confusion scores than
controls, F(1, 80) = 6.69, MSE = .065, p = .01, n * = .077,
whereas the retrieval-stereotype group did not differ from
controls (F < 1). Source confusions also were numerically
greater in the encoding-stereotype group compared to the
retrieval-stereotype group, although this difference failed
to reach significance, F(1, 80) = 2.62, MSE = .072, p = .11,
np2 = .032 (but see next section). There were no reliable
effects of stereotype condition on response latencies to
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Figure 2. Source discrimination scores (criterial target hits—studied
lure FAs) and source confusion scores (studied lure FAs—nonstudied
lure FAs) on the episodic memory test. Bars report standard error of
each mean. FA = false alarms.

correct responses (all p’s > .09). Overall, these data revealed
that explicitly activating stereotype information at encod-
ing elevated recollection confusions.

High confidence responses

Across all groups, participants were very confident in their
correct responses, with mean confidence = 2.45 out of 3
for hits (0.55 SD), and 2.43 out of 3 for correct rejections
of studied lures (0.57 SD), with no reliable differences
between the groups in overall confidence. This tendency for
high-confidence responding suggests that participants had
relied primarily on recollection at test, although familiar-
ity may still have contributed to performance. To further
isolate recollection-based responding, we re-analyzed the
recollection test data considering only those responses that
were made with medium or high confidence, under the
assumption that these responses would be most likely to
reflect a strong sense of recollection (cf. Gallo & Roediger,
2002). Data from 2 encoding-stereotype participants was
excluded from this analysis because they did not have
high-confidence responses. There was no effect of group on
source discrimination scores, F < 1, but there was a sig-
nificant effect on source confusion scores, F(2,119) = 3.87,
MSE=.082,p=.02, npz =.061.Source confusion scores were
greater in the encoding-stereotype group (.49) compared
to the control group (.35), F(1, 78) = 5.48, MSE = .084,
p =.02,m* =.066, and also compared to the retrieval-ste-
reotype group (.32), F(1, 78) = 5.44, MSE = .081, p = .02,
n,’> = .065. There was no difference between the control
group and the retrieval-stereotype group (F < 1). These data
suggest that activating the stereotype at encoding elevated
source confusions by increasing false recollection.

Metacognitive Reports

We measured global metacognition using the MIQ, collect-
ing self-report ratings of one’s general cognitive abilities
relative to their younger self (Table 2). We also measured
task-specific or local metacognition (Table 3), but there
were no reliable effects of the stereotype manipulation on
these judgments and so they are not discussed further. For
the MIQ data, there were no significant differences between
the two stereotype groups on average ratings for any of the
domains for either of the MIQ administrations (all p’s >
.05), and for simplicity, we report MIQ analyses compar-
ing the older adults who received stereotype activation at
retrieval to controls. This focus offers the purest analysis of
stereotype effects on metacognitive assessment, as the MIQ
immediately followed the stereotype manipulation only in
the retrieval condition.

A 3 (MIQ domain) x 2 (stereotype condition) ANCOVA
on the pretask MIQ ratings revealed a main effect of stereo-
type, F(1,81) =4.69, MSE = 2.26,p = .03, npz =.055,and a
significant interaction between stereotype and domain, F(2,
162) = 3.96, MSE = .309, p < .02, 1> = .047. Older adults
in the stereotype condition rated themselves lower than
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Table 2. Mean Pretask and Post-task Global Metacognitive Ratings on the MIQ Relative to a 20-Year-old Self (from -3 to +3,
with 0 = same) inThree Cognitive Domains as a Function of Stereotype Condition

Stereotype at encoding Stereotype at retrieval Control

Pretask

Episodic memory -0.66 (0.10) -0.82 (0.13) -0.70 (0.15)

Working memory -0.57 (0.16) -0.82 (0.16) -0.22 (0.17)

General knowledge -0.30 (0.10) -0.05 (0.13) +0.40 (0.16)
Post-task

Episodic memory -0.89 (0.13) -0.83 (0.14) -0.72 (0.13)

Working memory -0.92 (0.13) -0.74 (0.15) -0.55 (0.15)

General knowledge -0.57 (0.16) -0.27 (0.13) +0.02 (0.17)

Note: Parentheses report standard error of each mean. The encoding group received stereotype activation, then the episodic memory study phase, then the pretask

MIQ, whereas the retrieval group received the episodic memory study phase, then stereotype activation, then the pretask MIQ. Both groups took the post-task
MIQ at the end of the secondary tasks (see Figure 1). MIQ = Metacognitive insight questionnaire.

Table 3. Mean Pretask and Post-task Local Metacognitive Ratings Relative to a 20-Year-old Self (from -3 to +3, with 0 = same)
for theThree Cognitive Tasks as a Function of Stereotype Condition

Stereotype at encoding Stereotype at retrieval Control

Pretask

Episodic memory -0.31 (0.24) -0.50 (0.22) -0.38 (0.24)

Working memory -1.10 (0.20) -1.31 (0.20) -1.26 (0.19)

General knowledge -0.52 (0.22) -0.83 (0.23) -0.12 (0.23)
Post-task

Episodic memory -0.48 (0.20) -0.98 (0.20) -0.83 (0.19)

Working memory -0.95 (0.20) -1.05 (0.23) -1.07 (0.21)

General knowledge -0.90 (0.25) -0.74 (0.24) -0.21 (0.27)

Note: Parentheses report standard error of each mean.

controls on working memory, F(1, 81) = 7.03, MSE = 1.13,
p=.01, npz = .08, and on semantic memory, F(1, 81) = 5.14,
MSE =.906, p =.03,7 * = .06. Activating stereotypes about
aging-related decline were not expected to reduce beliefs
about one’s semantic memory abilities. However, unlike the
other cognitive domains on the MIQ, the items for seman-
tic memory primarily emphasized language abilities. Thus,
the group difference observed on these items might be due
to a stereotype lift effect in controls, because the control
passage emphasized a high degree of language proficiency
in all people. The stereotype effect on episodic memory was
not reliable (F < 1), even though three of the four relevant
comparisons from Table 2 show a numerical effect in the
predicted direction.

These results indicate that the stereotype tended to make
people rate their own personal aging decline as more severe
in several cognitive domains, but there were two caveats
to this conclusion. First, a mediation analysis using the
PROCESS bootstrapping procedure (Hayes, 2013), found
no evidence that these stereotype effects on the first admin-
istration of the MIQ mediated stereotype effects on source
confusion scores. Second, analysis of the second adminis-
tration of the MIQ (i.e., after the cognitive tasks had been
completed) yielded no effect of stereotype or interaction
(both p’s > .21), potentially because stereotype effects on

global metacognition declined after several cognitive tasks
were administered.

Secondary Tasks: Working Memory and General
Knowledge

Data from the secondary tasks are reported in Table 4.
Overall there was little evidence that stereotypes impacted
these tasks, although as discussed, it is possible that
the stereotype effect may have faded by the time these
tasks were administered. On the working memory task,
participants were good at recalling the mental images
(M = 2.60 out of 3) and there was no group difference on
this aspect of the task (F < 1). With respect to the num-
ber of digit strings correctly recalled in backward order,
an ANCOVA revealed no significant effect of group, F(2,
121) = 2.03, MSE = 5.87, p = .14, 1> = .032. On the
General Knowledge task, across all conditions, perfor-
mance reliably tracked item difficulty (mean proportion
of correct trivia questions = .72 for easy questions, .54 for
medium difficulty, and .25 for high difficulty). A 3 (stereo-
type condition) x 3 (item difficulty) ANCOVA yielded an
effect of item difficulty, F(2, 242) = 10.44, MSE = .013,
p <.001, m? =.079, but no effect of stereotype and no
interaction (both F’s < 1).
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Table 4. Mean Performance on Secondary Cognitive Tasks as a Function of Stereotype Condition
Stereotype at encoding Stereotype at retrieval Control

Working memory

Images 2.51(0.12) 2.71 (0.09) 2.60 (0.12)

Digits 6.26 (0.36) 7.74 (0.40) 7.43 (0.39)
General knowledge

Easy 0.67 (0.04) 0.73 (0.03) 0.76 (0.03)

Medium 0.50 (0.05) 0.56 (0.04) 0.57 (0.04)

Hard 0.20 (0.03) 0.26 (0.03) 0.27 (0.03)

Note: The stereotype manipulation always occurred prior to these secondary tasks. Parentheses report standard error of each mean.

Post-task Questionnaire

Overall participants did quite well on the test assessing com-
prehension of the stereotype/neutral passage, with slightly
greater comprehension of the neutral passage (mean = 4.4
out of 5) than the stereotype passage (mean = 4.0 in the
encoding group, and 4.2 in the retrieval group), and no dif-
ference between the two stereotype groups, ¢ (81) =1.06,
SEM = .23, p = .29. With respect to the anxiety question,
anxiety was reported by 59% of the participants in the
control group, 33% in the encoding-stereotype group, and
43% in the retrieval-stereotype group. Thus, the explicit
activation of stereotypes did not increase the number of
participants reporting anxiety.

Discussion

Explicitly activating negative aging stereotypes prior to
encoding increased source recollection confusions in older
adults, but the same stereotype manipulation had no effect
when activated just prior to retrieval. These results are
broadly consistent with prior literature showing that the
explicit activation of stereotype threat prior to encoding can
impair episodic memory performance in older adults (e.g.,
Barber & Mather, 2013b; Hess et al., 2003; Hess et al., 2009;
Hess et al., 2009; Hess & Hinson, 2006; Kang & Chasteen,
2009; Mazerolle et al., 2012), and they more specifically
show that stereotype activation can increase false recollec-
tion, operationalized as memory errors made with medium
to high confidence on a source recollection task. By contrast,
stereotype activation at retrieval did not impact memory as
strongly as stereotype activation at encoding, and this may
partially explain why previous studies of stereotype threat
effects at retrieval have produced mixed results (Smith et al.,
in press; Thomas & Dubois, 2011; Wong & Gallo, 2016).
One interpretation of our recollection task results is
that stereotype threat primarily impacts encoding pro-
cesses. However, it is unlikely that stereotype threat
affected explicit memorization strategies, because our
participants were not told that their memory would be
tested during encoding, and the speed or quality of the
semantic judgments at encoding did not differ across our
stereotype conditions. Instead, activating the stereotype
at encoding might have diminished incidental thoughts
about the studied words and semantic judgments during

encoding, focusing participants on more stereotype-rele-
vant thoughts. This distraction from the task might have
reduced the formation of associations between studied
words and semantic judgments during encoding, associa-
tions that would otherwise benefit retrieval monitoring
processes during recollection attempts. Activating stereo-
types prior to encoding also might have caused partici-
pants to lose confidence in the quality of their encoding.
These hypothetical mechanisms of stereotype threat
ultimately could have impaired retrieval monitoring in
the stereotype-encoding group, thereby increasing false
recollection.

To our knowledge, no prior stereotype threat study in
older adults has used a source recollection test, and there
were two other findings from our task that are important
to highlight. First, comparing the encoding-stereotype and
control groups, we found that source confusion scores were
more sensitive to stereotype effects than source discrimina-
tion scores. This difference may have been driven by the
relatively high source confusions in our task, which yielded
high source confusion scores and low source discrimination
scores even in the control group, potentially making the
former measure more sensitive to experimental manipula-
tions such as stereotype activation. Second, the increase in
source confusions scores that we observed was driven by
an increase in false alarms to studied lures as well as a con-
current decrease in false alarms to nonstudied lures. The
latter effect is analogous to the stereotype-induced decrease
in false alarms to nonstudied lures observed by Barber and
Mather (2013b). Barber and Mather (2013b) argued that
explicitly activating stereotype threat at encoding made
participants respond more conservatively at test, and our
results are not inconsistent with this idea. Stereotype acti-
vation may have increased the subjective experience of false
recollection and recollection confusions, due to the mecha-
nisms described above, while at the same time making par-
ticipants respond more conservatively.

Our findings differ from those of Krendl et al. (2015),
who found that subliminal stereotype activation at retrieval
increased false recognition errors in older adults, with less
robust effects of stereotype activation at encoding. While
speculative, it may be the case that the explicit stereotype
activation procedure used here is more likely to preoccupy
participants with aging-related worries or ruminations
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that can impact memory encoding processes, whereas the
subliminal procedure used in Krendl et al. primarily intro-
duces a response bias during memory testing. Future work
will need to directly test this idea, ideally by comparing
subliminal and explicit stereotype activation procedures
using the same cognitive tasks and sampling from the same
older adult population. A reviewer wondered whether our
administration of the metacognitive assessment just prior
to the memory test diffused the stereotype manipulation in
the retrieval condition. While we cannot rule out this pos-
sibility, both Bouazzaoui et al. (2016) and Wong and Gallo
(2016) also administered a metacognitive assessment just
prior to their stereotype manipulation (the former at encod-
ing, the later at retrieval), and a significant stereotype effect
was found in each of those studies. Thus, stereotype effects
can be obtained following metacognitive assessments.

In addition to finding a stereotype effect on epi-
sodic memory, we also found that stereotype activation
caused individuals to rate themselves as having greater
aging-related decline in several cognitive domains on the
MIQ. This effect conceptually replicates that observed
by Bouazzaoui et al. (2016), suggesting that stereotype
threat diminishes one’s sense of personal memory ability.
However, unlike Bouazzaoui et al. (2016), these stereotype
effects on metacognitive ratings did not mediate the effects
of stereotype activation on episodic memory. We also did
not find stereotype effects on task-based metacognitive rat-
ings. Thus, we found no evidence that stereotype effects
on metacognitive beliefs about one’s own abilities could,
in turn, impair task performance. One possible explana-
tion for this difference is that our MIQ assessed cogni-
tive decline with aging, whereas Bouazzaoui et al. (2016)
assessed memory complaints as well as memory self-effi-
cacy. Memory complaints and beliefs about self-efficacy
may have a more direct impact on task motivations and
strategies than the metacognitive measure that we used.

We found that stereotype activation impacted source
recollection errors and metacognitive ratings, but ste-
reotype activation had minimal impact on our second-
ary tasks of general knowledge and working memory. To
our knowledge, no prior study has investigated stereotype
threat effects on general knowledge tasks in older adults,
but because this kind of crystallized intelligence is not usu-
ally affected by aging or portrayed in negative aging ste-
reotypes, we did not expect stereotypes to impact this task.
With respect to working memory, two previous studies
have found significant effects of stereotype activation on
working memory tasks in older adults (Barber & Mather,
2013a; Mazerolle et al., 2012), whereas at least two other
studies have not (Hess et al., 2009; Popham & Hess,
2015a). Our study also did not find an effect on working
memory, although it should be reiterated that stereotype
threat might have diminished by the time these secondary
tasks were administered.

In conclusion, the primary new finding from this study
was that explicitly activating aging stereotypes at encoding,

but not retrieval, significantly increased false recollection in
older adults. These results are broadly consistent with pre-
vious studies showing that explicitly activating stereotypes
prior to encoding can impair memory performance in older
adults (e.g., Hess et al., 2003; Hess et al., 2009), and they
extend this finding to high-confidence errors on a source
recollection task. This finding, along with the lack of an
effect of stereotype activation at retrieval, is consistent with
the hypothesis that explicitly activating stereotype threat
can reduce the effectiveness of episodic memory encod-
ing, thereby making it more difficult to accurately monitor
memory errors at retrieval.
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Supplementary data is available at The Journals of
Gerontology, Series B: Psychological Sciences and Social
Sciences online.
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