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Abstract
Very little is known about whether and how socioemotional factors influence age differences in associative memory. Here, 
we tested the hypothesis that reducing the threat induced by age-based stereotypes can reduce age differences in learning 
performance and strategy. Using an associative learning task, we replicated the classic finding of age differences under a high-
threat condition: older adults had longer reaction times than younger adults and were much more reluctant to use memory 
retrieval. However, age differences were greatly diminished under a low-threat condition. These findings demonstrate that 
memory retrieval is an ability not entirely lost as individuals age because merely reducing stereotype threat helped restoring 
it. We conclude that socioemotional factors, such as stereotype threat, should be considered when evaluating younger and 
older adults’ memory performance.
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Introduction

Memory is a central function of everyday life and the cause 
of numerous complaints in the general population and in 
older adults in particular (Jonker et al., 2000). Indeed, mem-
ory is one of the first cognitive functions affected by aging 
(Zacks et al., 2000), especially when older adults have to 
memorize associative information (Naveh-Benjamin, 2000). 
Recent studies have challenged the habitual deficit-oriented 
interpretation of age differences in associative memory by 
highlighting the crucial importance of socioemotional fac-
tors and strategic approaches to tasks (Touron, 2015). Here, 
we manipulated stereotype threat, a powerful socioemotional 
factor known to significantly decrease older adults’ cognitive 
performance (Barber, 2017), to examine its precise influence 
on the magnitude of age differences in associative learning. 
Importantly, we hypothesized that reducing stereotype threat 

can greatly diminish age differences in memory and learning 
performance and strategy.

The cognitive aging literature has established that older 
adults experience particular difficulty memorizing relation-
ship information about items, a phenomenon termed associa-
tive deficit (Naveh-Benjamin, 2000). Structural and functional 
imaging studies of associative deficits have revealed the key 
role played by the medial temporal lobe, the posterior pari-
etal cortex, and the episodic network (Duarte & Dulas, 2020). 
However, some studies have challenged this deficit perspective 
by showing some malleability in age-related associative defi-
cits. For example, when relying on schematic support or exist-
ing knowledge, younger and older adults can produce similar 
performance (Castel, 2005). Older adults’ associative deficit 
also appears to be more related to strategic choices than to 
cognitive deficits per se (Touron, 2015). This hypothesis was 
derived from studies using the noun-pair lookup task (Acker-
man & Woltz, 1994). The goal of this task is to decide whether 
a pair of nouns (the target) matches or does not match one of 
the pairs displayed in a table located at the top of a computer 
screen. Two main strategies can be used to perform the noun-
pair lookup task: visual scanning of the table or direct memory 
retrieval. Early in practice, participants mainly rely on visual 
scanning, a strategy producing long reaction times. And as 
practice increases, participants tend to learn the pairs more 
and more, and so become more and more able to use memory 
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retrieval, a strategy producing short reaction times. Thus, the 
noun-pair lookup task offers two converging behavioral indi-
cators that allow researchers to assess associative learning 
performance: an objective measure (reaction time, RT) and 
a self-reported measure of the strategy used (i.e., visual scan-
ning vs. memory retrieval). Touron and Hertzog (2004a) found 
that older adults were more reluctant than younger adults to 
adopt memory retrieval, as evidenced by longer RTs and less 
reports of memory retrieval. However, in conditions promoting 
the use of memory retrieval (e.g., when some trials present a 
target pair without the table, not allowing participants to use 
scanning), age-related differences in learning and strategy use 
were greatly reduced. Importantly, participants’ confidence in 
their memory influenced their use of memory retrieval: older 
adults with the least confidence in their memory tended to 
avoid retrieval more when performing the associative task. 
This study elegantly demonstrated that associative deficits 
encountered with advancing age might be more malleable than 
previously thought. Following Touron and Hertzog (2004a), 
other studies have identified other socioemotional factors influ-
encing the effects of aging on cognition, such as motivation 
(Zhang et al., 2013), effort (Maquestiaux & Ruthruff, 2021), 
or stereotype threat (Barber, 2017).

Stereotype threat can be defined as the fear that stigma-
tized people feel when they are aware their performance 
could confirm negative stereotypes about their social group 
(Steele & Aronson, 1995). In addition to the normal anxi-
ety associated with taking cognitive tests, stereotype threat 
creates an extra pressure that interferes with stigmatized 
individuals’ cognitive functioning (Spencer et al., 2016). 
Because older adults are often stereotyped as being senile 
and less cognitively capable (Hummert, 2011), they can 
experience stereotype threat when undergoing cognitive 
evaluation and show reduced performance on various physi-
cal and cognitive tests (Lamont et al., 2015). Episodic mem-
ory appears particularly affected by stereotype threat, which 
reduces the amount of attention that can be used to control 
memory processes (Mazerolle et al., 2012) and implement 
retrieval strategies (Hess et al., 2003). Importantly, reducing 
stereotype threat can greatly diminish, and sometimes com-
pletely eliminate, age differences in memory performance in 
these studies. Brubaker and Naveh-Benjamin (2018) dem-
onstrated that stereotype threat significantly impaired older 
adults’ associative performance; however, the exact mecha-
nism that underlies these effects was not precisely evaluated.

The current study

Here, we evaluated whether age differences usually observed 
in associative memory might reflect the influence of soci-
oemotional factors, and especially stereotype threat. The 
key manipulation of the present study was to increase or 

reduce the activation of stereotype threat in younger and 
older adults performing an associative learning task. We 
used the noun-pair lookup task to test the hypothesis that 
reducing stereotype threat should promote the use of mem-
ory retrieval, thereby facilitating older adults’ performance 
and reducing age effects in associative memory.

One important issue, as yet unresolved, relates to the 
mechanisms underlying the impact of stereotype threat on 
younger and older adults’ performance. One of the most 
influential frameworks for understanding the impact of ste-
reotype threat on stigmatized individuals’ performance is the 
executive resources depletion (ERD) hypothesis (Schmader 
et al., 2008). Following this account, stereotype threat trig-
gers physiological stress responses (Blascovich et al., 2001), 
suppression processes devoted to the regulation of negative 
thoughts and emotions (Cadinu et al., 2005), and perfor-
mance of self-monitoring processes (Beilock & DeCaro, 
2007). Together, these processes and responses disrupt exec-
utive processing (Schmader & Johns, 2003), thus reducing 
executive resources available to perform the task.

An alternative hypothesis posits that stereotype threat 
leads to motivational changes, influencing stigmatized indi-
viduals’ approach of the task. Based on Higgin’s (1997) 
regulatory focus framework, Seibt and Förster (2004) dem-
onstrated that under stereotype threat, individuals adopt a 
prevention focus, increasing their vigilance to avoid making 
errors. This motivational change results in a more cautious 
approach of the task, characterized by reduced speed but 
increased accuracy.

The ERD and prevention focus hypotheses have received 
empirical support in both younger adults (Schmader & 
Johns, 2003; Seibt & Förster, 2004) and older adults (Bar-
ber & Mather, 2013; Mazerolle et  al., 2012). However, 
there have been few attempts to evaluate them within a sin-
gle study comparing the impact of stereotype threat in both 
younger and older adults. In one of them, Popham and Hess 
(2015) used a letter-canceling task to examine the preven-
tion focus hypothesis and an operation span task to examine 
the ERD hypothesis. Stereotype threat reduced speed and 
increased accuracy in both younger and older adults on the 
letter-canceling task, suggesting the adoption of a prevention 
focus. Importantly, in line with the ERD hypothesis, stereo-
type threat only affected younger adults’ working-memory 
performance. Although these results might suggest that 
different mechanisms underlie stereotype threat effects in 
younger and older adults, it should be noted that the opera-
tion span task was not explicitly termed a memory test “in 
order to minimize potential threat effects in older adults” 
(Popham & Hess, 2015, p. 226). It therefore seems likely 
that this way of presenting the task might have prevented 
stereotype threat from occurring in older adults, making it 
difficult, if not impossible, to evaluate the ERD hypothesis.
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In the present study, we examine the impact of stereo-
type threat in younger and older adults using a single task, 
the noun-pair lookup task, therefore making it possible to 
directly test the predictions of the ERD and prevention focus 
hypotheses. According to prevention focus hypothesis, ste-
reotype threat should cause participants to adopt a cautious 
approach when completing the task. Concretely, stereotype 
threat should cause a retrieval avoidance (i.e., longer RTs 
and less reports of memory retrieval as compared to younger 
adults), as visual scanning is a longer but safer strategy for 
responding. ERD also predicts a retrieval avoidance under 
stereotype threat as performance should especially suffer 
when controlled resources are needed and memory retrieval 
requires cognitive resources (at least early in practice). How-
ever, it also allows us to make a specific prediction about 
RTs as a function of the strategy used. Indeed, executive 
depletion should result in a specific slowdown on trials 
for which participants use memory retrieval but not visual 
scanning, as the former strategy relies more on executive 
resources. This prediction is unique to the ERD hypothesis, 
as the hypothesis of prevention focus would predict a general 
slowdown, regardless of the cognitive cost of the strategy 
(Barber, 2017).

Method

Participants

Forty younger adults and 40 older adults were included in 
the study sample. Participants from each age group were 
randomly assigned to either a high-threat condition (n = 20) 
or a low-threat condition (n = 20). The sample size of 40 
participants per age group was fixed in advance and chosen 
so that we would have as much statistical power as the study 
by Touron and Hertzog (2004a), which inspired the present 
work. Indeed, Touron and Hertzog (2004a) had 40 younger 
and 40 older adults performing an associative task (roughly 
similar to the one used here) with age group and memory-
probe (no-memory vs. memory probes) as between-subject 
factors and practice blocks as a within-subject variable, a 
design roughly similar to the age group × condition × prac-
tice block design of the present study.

The younger adults (n = 40; Mage = 20 years; SDage = 
1.7 years; range: 17–27 years; 32 women) were undergradu-
ate psychology students recruited from psychology courses 
at the University of Franche-Comté. The older adults (n = 
40; Mage = 67.2 years; SDage = 6.1 years; range: 59–88; 
17 women) were primarily recruited by word of mouth 
(e.g., family friends, community groups) or from existing 
university participant pools. All were native French speak-
ers. Before being included in the sample, participants were 

prescreened for psychological and neurological health issues 
and could not be taking any medications that might affect 
cognition (e.g., antidepressants, drugs with anticholinergic 
properties, benzodiazepines, opiates, and/or anticonvul-
sants). There was no significant difference in the number of 
years of education between younger and older participants 
(Mage young = 13.5 years; SD = 0.8; vs. Mage old = 14.08 years; 
SD = .3.6), t(79) < 1. In line with the literature, older adults 
demonstrated higher vocabulary abilities than younger 
adults (Myoung = 26; SD = 4.5 vs. Mold = 19.6; SD = .5.6) on 
the Mill Hill vocabulary test (Deltour, 1993), t(79) = 5.63, 
p < .001.

Older participants were additionally screened for cog-
nitive impairment at the end of the experiment, using the 
Mini-Mental State Examination (Folstein et al., 1975), and 
reached or exceeded a cutoff score corresponding to their 
age and educational level (Crum et al., 1993).

Materials

We developed a noun-pair lookup task (see Fig. 1) that was 
inspired by Touron and Hertzog (2004a) and implemented 
using E-Prime software (Version 2.1; Psychology Software 
Tools, Pittsburgh, PA, USA).

In each noun-pair lookup task trial, a target item consist-
ing of two nouns (e.g., doll – wheel) was presented in the 
center of the screen, while a table of six noun pairs was 
always presented at the top of the screen. The words used 
for the noun pairs were selected from a list of French words 
taken from Bonin et al. (2003). Noun pairs did not differ in 
values of concreteness, imagery, frequency, and emotional 
valence (Fs < 1), and the associative value of words was 
controlled between pairs of words based on Ferrand and 
Alario’s (1998) French norms.

The location of the noun pairs in the table varied ran-
domly from one trial to the next. Half of the trials presented 
a target item that matched one of the pairs shown in the 
table (e.g., doll – wheel), while the other half presented a 
target item that did not match (e.g., doll – storm). These 
non-matching trials paired a left-hand word from one pair 
of the table with a randomly selected right-hand word from 
a different pair of the table.

For each trial, participants indicated on an AZERTY key-
board whether (press the K key for “Yes”) or not (press the 
L key for “No”) the target pair matched a pair in the table. 
The Yes/No responses were given with the index and middle 
finger of the right hand. The participants were then asked to 
indicate the strategy they had used to answer by pressing a 
key with their left hand: visual scanning (press “V”, S key), 
memory retrieval (press “M”, D key), both strategies (press 
“2”, F key), another strategy (press “A”, G key).
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Procedure

After giving their informed consent, younger and older 
participants were randomly assigned to either a high-threat 
condition or a low-threat condition. They first completed 
a familiarization block of the noun-pair lookup task, with 
similar materials and procedure to the 20 blocks they would 
perform later. After familiarization, older and younger par-
ticipants performed the task depending on the threat con-
dition they were assigned to. In the high-threat condition, 
older adults were told that that they were going to perform 
a memory task and that both younger and older adults were 
taking part in the study. Additionally, the experimenter asked 
participants their age and typed it on the keyboard, so that 
it appeared on the screen. In the low-threat condition, older 
adults received the same instruction as in the high-threat 
condition, but they were also told that there was typically 
no age difference on this type of task (i.e., that the task was 
age-fair). The task was also presented in this way to the 
half of the younger adult sample assigned to the low-threat 
condition. We assumed that nullifying age-related com-
parisons would reduce stereotype threat in older adults and 
not induce any threat in younger adults, as had previously 
been observed by Mazerolle et al. (2012). The remaining 
half of the younger adult sample was assigned to a high-
threat condition. These participants were told that they were 
going to perform a task that measured intellectual ability 
and that both psychology and medical students were tak-
ing part in the study. Additionally, the experimenter asked 
them their academic field and typed it on the keyboard, so 

that it appeared on the screen. We assumed that comparing 
psychology majors to medical majors would elicit stereo-
type threat, as had previously been observed by Dutrévis 
and Croizet (2005).

Immediately after the induction phase (high-threat or low-
threat), participants performed the noun-pair lookup task. 
There were 20 repetitions of each of the 12 items, resulting 
in 20 blocks of 12 trials, each consisting of six matched and 
six non-matched trials. At the end of each block, participants 
rated how confident they were about the accuracy of their 
responses on a scale ranging from 1 to 7. Feedback on the 
accuracy and mean RT on the block was then displayed on 
the screen. Participants were instructed to take longer to 
respond if their accuracy was below 95% or to speed up if it 
was above 95%. The session lasted approximately 1 h.

Results

Reaction times

We removed trials for which RTs were below 300 ms 
(0.03%) or above 3 standard deviations (SDs) from the mean 
of each age group (younger adults: 1.03%; older adults: 
1.01%). Error trials were also removed from RT analyses.1

Fig. 1   Overview of the noun-pair lookup task

1  Overall accuracy was close to the instructed 95% level, but slightly 
lower for older than for younger adults (.92 vs. .96), F(1, 76) = 34.12, 
p < .001, ηp

2 = .31. Threat condition and practice did not influence 
accuracy, nor interacted with age group.
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Figure 2 shows mean RT (top panel) and the mean pro-
portion of retrieval strategy reports (bottom panel) as a 
function of practice blocks (1–20) for each of the four 
groups (2 age groups × 2 threat conditions).

A mixed ANOVA was conducted on mean RT for correct 
responses, with age group (younger and older adults) and 
condition (high-threat and low-threat) as between-subjects 
factors and practice block as a within-subjects factor. The 
main effect of practice block was significant, F(19, 58) = 
11.61, p < .001, ηp

2 = .79, with a gradual RT shortening 
from block to block (from 2,978 ms in block 1 to 2,107 ms 
in block 20). Younger adults were overall faster than older 
adults (2,111 ms vs. 2,609 ms over the 20 blocks), F(1, 76) 
= 28.59, p < .001, ηp

2 = .27. These main effects were con-
sidered in the context of a significant age × practice interac-
tion, F(19, 58) = 2.87, p = .001, ηp

2 = .48, indicating that 
the shortening of RT with practice was more pronounced for 
younger than for older adults (reduction of 947 vs. 794 ms 
over the 20 blocks). The main effect of condition was not 
significant (F(1, 76) < 1), but interacted with age group, 
F(1, 76) = 12.86, p < .001, ηp

2 = .14. Planned comparisons 
in each age group revealed that the high-threat condition 
lengthened older adults’ RTs by 302 ms as compared to the 
low-threat condition (2,760 vs. 2,458 ms over the 20 blocks, 
respectively), F(1,76) = 5.26, p = .025, ηp

2= .06. However, 
the reverse pattern was observed in younger adults, with 
RTs being 336 ms shorter in the high-threat condition than 
in the low-threat condition (1,928 vs. 2,294 ms over the 20 
blocks respectively), F(1,76) = 7.72, p = .007, ηp

2 = .09. 
Importantly, younger adults responded much faster than 
older adults (1,928 vs. 2,760 ms over the 20 blocks) in the 
high-threat condition, F(1, 76) = 39.902, p < .001, ηp

2 = 
.34, whereas age differences were not significant in the low-
threat condition (2,294 vs. 2,458 ms over the 20 blocks), 
F(1,76)= 1.55, p = .217.

Retrieval strategy reports

A mixed ANOVA was conducted on the mean proportion 
of reported retrieval strategy, with age group (younger and 
older adults) and condition (high-threat and low-threat) as 
between-subjects factors and practice block (1–20) as a 
within-subjects factor. A main effect of practice indicated 
that the proportion of memory retrieval increased with rep-
etition (from .10 in Block 1 to .50 in Block 20), F(19, 56) 
= 4.84, p < .001, ηp

2 = .62. Younger adults used memory 
retrieval more often than older adults (.47 vs. .28 over the 20 
blocks), F(1, 74) = 8.54, p = .005, ηp

2 = .10. Importantly, 
the age × condition interaction was significant, F(1, 74) = 
11.18, p = .001, ηp

2 = .13. Planned comparisons in each 
age group indicated that the low-threat condition increased 
older adults’ use of memory retrieval by 22% as compared 
to the high-threat condition (.39 vs. .17 over the 20 blocks, 

respectively), F(1, 74) = 6.11, p = .016, ηp
2 = .08. Younger 

adults exhibited the opposite pattern, using memory retrieval 
20% more in the high-threat condition than in the low-threat 
condition (.57 vs. .37 over the 20 blocks, respectively), F(1, 
74) = 5.07, p = .027, ηp

2 = .06. Importantly, younger adults 
reported using retrieval much more frequently than older 
adults (.57 vs. .17 over the 20 blocks) in the high-threat con-
dition (F(1, 74) = 19.63, p < .001, ηp

2 = .21), whereas age 
did not significantly influence the use of memory retrieval 
in the low-threat condition (Myoung = .37 vs. Mold = .39 over 
the 20 blocks ; F <1).
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Reaction times as a function of reported strategy

Reports of both (i.e., scanning and retrieval) and other 
strategies were quite rare, occurring for approximately 11% 
and 0% of the responses, respectively. Older adults reported 
using both strategies (M = .03) less often than younger 
adults (M = .17), F(1, 76) = 15.38, p < .001, ηp

2 = .17. 
Threat condition neither influenced strategy reports nor 
interacted with age effects (Fs <1). Because of the very low 
percentages of other and both strategy reports, RTs were 
compared only for the scanning (52%) and retrieval (37%) 
strategies. Figure 3 shows the resulting mean RTs as a func-
tion of reported strategy (scanning vs. retrieval) for each of 
the four groups (2 age groups × 2 threat conditions).

An ANOVA was conducted on mean RT for correct 
responses, with age group (younger and older adults), con-
dition (high-threat and low-threat), and strategy (scanning 
vs. retrieval) as between-subjects factors. A main effect of 
strategy revealed that RTs were faster by 688 ms on trials 
with reported memory retrieval (M = 2,112 ms) than on 
trials with reported visual scanning (M = 2,800 ms), F(1, 
61) = 82.25, p < .001, ηp

2 = .57. Additionally, older partici-
pants’ RTs were slower than those of younger adults (2,674 
vs 2,239 ms), F(1, 61) = 16.89, p < .001, ηp

2 = .22. These 
main effects were considered in the context of a significant 
strategy × age group interaction, F(1, 61) = 16.81, p < 
.001, ηp

2 = .22. Planned comparisons indicated that older 
adults’ RTs were slower than those of younger adults on 
trials with reported memory retrieval (2,485 ms vs. 1,738 
ms), F(1, 61) = 27.59, p < .001, ηp

2 = .31, whereas age 
did not significantly influence RTs on trials with reported 
visual scanning (2,863 ms vs. 2,738 ms), F(1, 61) = 1.12, 

p = .294. The condition × age group interaction was also 
significant, F(1, 61) = 9.21, p <=.004, ηp

2 = .13, with older 
adults being slower than younger participants by 757 ms 
in the high-threat condition (2,905 vs. 2,148 ms, respec-
tively), F(1, 61) = 24.09, p < .001, ηp

2 = .28, but not in the 
low-threat condition (a nonsignificant difference of 114 ms, 
2,443 vs. 2,329 ms), F <1. Importantly, the three-way age 
× condition × strategy interaction was significant, F(1, 61) 
= 7.88, p = .007, ηp

2 = .11. Planned comparisons revealed 
that stereotype threat slowed older adults’ RTs by 761 ms 
on trials with reported memory retrieval as compared to the 
low-threat condition (2,866 vs. 2,105 ms), F(1, 61) = 13.20, 
p <.001, ηp

2 = .18, whereas this effect was not significant 
on trials with reported visual scanning (2,944 vs. 2,782 
ms), F <1. Younger and older adults’ RTs differed on trials 
with reported memory retrieval in the high-threat condition 
(1,585 vs. 2,866 ms), F(1, 61) = 38.35, p < .001, ηp

2 = .38, 
but not in the low-threat condition (1,893 vs. 2,104 ms), F(1, 
61) = 1.18, p =.281. There was no significant age difference 
on trials with reported visual scanning in either the high-
threat condition (F(1, 61) = 1.85, p =.178) or the low-threat 
condition (F <1).

Confidence

Confidence judgments were averaged across blocks, and 
data from three participants (two younger adults and one 
older adult) were excluded as their responses were not fully 
recorded. The main effect of condition was significant (F(1, 
73) = 3.98, p = .050, ηp

2 = .05), with participants in the 
high-threat conditions (M = 6.33) being slightly less con-
fident than those in the low-threat conditions (M = 6.63). 

Fig. 3   Mean reaction time as a function of reported strategy (scanning vs. retrieval), age (younger adult vs. older adult), and condition (high-
threat vs. low-threat). Error bars indicate standard error of the mean
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Neither the main effect of age nor the age × condition inter-
action was significant.

Discussion

The present study examined whether age differences in 
associative memory are influenced by socioemotional fac-
tors. We predicted that older adults’ tendency to avoid direct 
memory retrieval while learning new associations could be 
reduced by deactivating age-based stereotype threat. Using 
the noun-pair lookup task, we replicated classic age differ-
ences among participants assigned to a high-threat condi-
tion: relative to younger adults, older adults were slower 
and used memory retrieval less. However, when younger 
and older adults were assigned to a low-threat condition, age 
differences vanished. Taken together, these results question 
the origin of the age-related differences usually observed in 
associative learning and suggest that memory retrieval is 
not lost but is instead a capacity that can be regained when 
stereotype threat is reduced. In line with studies that have 
observed the prejudicial impact of stereotype threat on older 
adults’ cognitive performance (Armstrong et al., 2017) and 
increased age-related differences under stereotype threat 
(e.g., Mazerolle et al., 2012), this study suggests paying 
special attention to the influence of stereotype threat when 
evaluating older adults’ memory.

The results also provide insights about the mechanisms 
that underlie the impact of stereotype threat on younger and 
older adults’ cognitive performance. Even though stereotype 
threat reduced confidence in both younger and older adults, 
it seems to impact younger and older adults’ associative 
learning in opposite ways. In older adults, stereotype threat 
slowed RTs and prevented them from switching from visual 
scanning (a longer but safer strategy) to memory retrieval 
(an effective but cognitively more demanding strategy early 
in practice). This retrieval avoidance nicely fits with the 
prevention focus hypothesis of stereotype threat (Seibt & 
Förster, 2004), which predicts a cautious approach of the 
task. Importantly, stereotype threat also seemed to prevent 
older adults from automatizing their memory retrieval pro-
cesses, as demonstrated by the specific RT lengthening on 
trials with reported memory retrieval. This result is consist-
ent with the executive resources depletion hypothesis (ERD, 
Schmader et al., 2008), which predicts performance impair-
ment when cognitively demanding processes are needed. 
Taken together, these results are consistent with both the 
ERD and prevention focus theoretical accounts, and suggest 
that stereotype threat likely induced a prevention focus but 
also depletes executive resources in older adults. Indeed, we 
argue that ERD and prevention focus likely interact, a sug-
gestion already made by Mazerolle et al. (2021). That is, we 
propose that the vigilant, risk-averse processing style caused 

by a prevention focus adoption (Seibt & Förster, 2004), and 
the executive processing disruption caused by monitoring 
processes to analyze self-performance (Schmader et al., 
2008), likely document the same phenomenon: an increased 
vigilance toward errors and signs of failures under stereo-
type threat that slows responding and disrupts performance 
when using the most costly cognitive strategies. Despite the 
current results appearing to be consistent with both ERD 
and prevention focus accounts of stereotype threat, fur-
ther research is needed to better understand the interaction 
between the two hypotheses.

In younger adults, stereotype threat resulted in the 
opposite pattern to that of older adults: stereotype threat 
shortened RTs and increased memory retrieval. Although 
improvements in associative learning performance and strat-
egy under stereotype threat may appear surprising at first 
sight, this result is broadly consistent with previous studies 
that have demonstrated improved performance on easy tests 
(O’Brien & Crandall, 2003) and can be interpreted in the 
light of the mere effort hypothesis (Harkins, 2006). Accord-
ing to the mere effort hypothesis, stereotype threat motivates 
individuals to perform well (supposedly to disconfirm the 
stereotype), and thus potentiates the dominant response on 
the task. Because the dominant response is generally cor-
rect in easy tasks, the extra motivation generated by stereo-
type threat tends to produce better performance (Ben-Zeev 
et al. 2005). In line with social facilitation findings, when 
people fear being evaluated, their dominant responses are 
strengthened (Zajonc, 1965). The mere effort hypothesis 
seems particularly relevant for interpreting younger adults’ 
response patterns since their accuracy was 96%, and the RT 
improvement in the high-threat condition was not specific 
to trials with reported memory retrieval (as is the case with 
older adults), but instead reflected a general RT reduction.

The present research allowed us to directly compare the 
impact of stereotype threat in younger and older adults. 
Despite stereotype threat lowering confidence in both 
younger and older adults, it increased younger adults’ per-
formance but weakened older adults’ performance. However, 
this pattern might be interpreted as evidence in favor of dif-
ferent mechanisms underlying stereotype threat in younger 
and older adults. As proposed by Popham and Hess (2015), 
we argue that task difficulty can also play a key role. In our 
study, participants only had to memorize six word-pairs, a 
design previously labeled as a “low memory load” condition 
that clearly appears as a condition that promotes age differ-
ences on RTs early in practice (Touron and Hertzog, 2004b). 
That is, memorizing six pairs of words seemed to be far more 
difficult for older adults in Touron and Hertzog (2004b), 
and also in our study (at least in the high-threat condition), 
as supported by accuracy differences in younger and older 
adults in favor of younger ones. Because task difficulty is a 
clear moderator of stereotype threat effects both in younger 
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(O’Brien & Crandall, 2003) and in older adults (Hess et al., 
2009), we argue that our design might be responsible for the 
different mechanisms that seem to underlie stereotype threat 
effects in the two age groups: performance improvement on 
an easy task in younger adults, and performance decrement 
on a difficult memory test in older adults.

Limitations and future directions

Our study allows direct comparison of the impact of stereo-
type threat in younger and older adults, but we had to use 
different stereotype inductions in the high-threat condition: 
instructions that targeted aging stereotypes for older adults, 
whereas instructions that targeted academic performance for 
younger adults. Despite these differences, both inductions 
proved effective in inducing stereotype threat both in older 
(e.g., Mazerolle et al., 2012) and in younger adults (e.g., 
Dutrévis & Croizet, 2005); however, we cannot rule out that 
differences in these two stereotypes might have differentially 
influenced the impact of stereotype threat, thereby limiting 
comparison between the two age groups. Along the same 
line, the low-threat condition directly negates the impact of 
age on memory performance but not the stereotypes of aca-
demic performance. Despite this low-threat condition being 
clearly less threatening than our high-threat condition (as 
previously demonstrated in Mazerolle et al., 2012, 2015), 
there is a possibility that younger participants in the low-
threat condition might still have been threatened (as well as 
older adults, who might have also been threatened beyond 
aging stereotypes by some characteristics of the situation, 
such as evaluative pressure, or the presence of a younger 
experimenter). Future studies should use the exact same 
stereotype in younger and older adults to allow more direct 
comparison, for example, using math stereotypes and testing 
younger and older women.

It is noteworthy that our design (six word-pairs across 
20 repetitions) might also have altered participants’ tran-
sition from visual scanning to memory retrieval, as previ-
ously observed in Touron and Hertzog (2004b). Indeed, in 
our study after 20 repetitions, younger adults used retrieval 
about 70% of the time in the high-threat condition versus 
50% in the low-threat condition, whereas older adults used 
it about 50% of the time in the low-threat condition and 20% 
in the high-threat condition. In comparison, using set size 
of 20 word-pairs usually allows younger adults to retrieve 
about 80% of the time and 40% of the time in older adults 
after 20 repetitions (Touron, 2015). In our study, using a 
small set-size might have made visual scanning too easy, and 
efficient enough not to need switching to retrieval. In line 
with this speculation, Hertzog et al., (2007) observed that 
transition to retrieval was driven by participants’ estimated 
RT benefit of retrieval over scanning. In our study, it seems 
likely that younger adults in the low-threat condition were 

not motivated enough to use memory retrieval as they might 
assume it would not improve their RTs that much. However, 
in the high-threat condition, the extra motivation generated 
by stereotype threat seems to have improved their RTs and 
drove them to use memory retrieval more (to the levels 
usually observed in the literature with larger set sizes). In 
older adults, our results demonstrated that stereotype threat 
decreased the use of memory retrieval, likely because older 
adults noticed that their RTs did not decrease when using 
it. However, under a low-threat condition, older adults’ RTs 
were shortened when using memory retrieval, leading them 
to use it more (and beyond the levels usually observed in 
the literature with larger set sizes). Future studies should 
be conducted with a larger set size and much more repeti-
tion, to promote transition from visual scanning to memory 
retrieval and thus to permit automatization. Increasing set 
size and number of repetitions would indeed allow us to test 
the facilitatory effect of stereotype threat on automatized 
memory processes, as observed in younger adults and by 
Mazerolle et al. (2012) in older adults.

A key finding of the present study is that very subtle 
inductions of stereotype threat (i.e., emphasizing the mem-
ory component of the test and mentioning the participa-
tion of younger adults) greatly altered older adults’ per-
formance. This point deserves particular attention, since a 
typical mistake by newcomers to stereotype threat research 
is to assume that a stereotype threat condition requires the 
application of additional pressures that do not exist in con-
ventional real-life testing, and that standard real-life testing 
instructions can be used to operationalize a no-stereotype 
threat control condition (Steele & Davies, 2003). In fact, 
the opposite is true: standard real-life testing settings are 
likely to induce implicit or explicit stereotype threat due to 
the words used to present the study or the tests (e.g., men-
tioning an “aging and memory study”) or any environmen-
tal cues related to negative aging stereotypes (e.g., posters 
on Alzheimer's disease on the research laboratory walls). 
Here, simply mentioning or nullifying age-related com-
parison on a memory test was sufficient to greatly influence 
the magnitude of age differences on learning performance 
and strategy.
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