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Abstract 

One study examining the effects of stereotype threat on older adults’ false memory 

susceptibility reported threat-related increases in false memories, whereas another study reported 

decreases. Both studies used the Deese-Roediger-McDermott (DRM) paradigm but differed in 

whether or not they provided participants with a warning about DRM errors. We examined 

whether this warning is the key factor in determining whether threat increases or decreases false 

memory susceptibility. We further evaluated the influence of individual differences in 

moderating stereotype threat susceptibility. In comparison to those who were not threatened or 

warned, older adults under stereotype threat demonstrated increased susceptibility to false 

memories. However, this effect only emerged for individuals who were retired and/or highly 

educated. This suggests that the effects of threat on false memory susceptibility in the DRM 

paradigm may be contingent on one’s identification with the threatened group, rather than the 

presence or absence of a warning. 
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Introduction 

 Slow thinking, senility, and forgetfulness are just a few of the negative stereotypes about 

the elderly that are common in Western culture. When older adults (i.e., 55 and older) internalize 

such negative beliefs they have been shown to experience stereotype threat. This phenomenon is 

characterized by older adults demonstrating sub-standard performance on a wide range of 

cognitive tasks after being confronted with stereotypes about aging. For example, older adults 

who read passages emphasizing the negative effects of aging on cognition subsequently recalled 

fewer words than those who read positive aging passages (Hess, Auman, Colcombe, & Rahhal, 

2003). Similarly, older adults under stereotype threat have shown sub-standard working memory 

performance (Mazerolle, Régner, Morisset, Rigalleau, & Huguet, 2012), word recall (Chasteen, 

Bhattacharyya, Horhota, Tam, & Hasher, 2005; Hess & Hinson, 2006; Hess, Hinson, & Hodges, 

2009), photo recall (Stein, Blanchard-Fields, & Hertzog, 2002), recall of prose passages (Kang & 

Chasteen, 2009), and word recognition (Hess, Emery, & Queen, 2009). Stereotyped older adults 

may experience anxiety about the possibility of behaving in a stereotype-consistent manner, thus 

resulting in the observed performance decrements (Schmader, Johns, & Forbes, 2008).  

More recently, Thomas and Dubois (2011) found that older adults under stereotype threat 

demonstrated greater susceptibility to false memories in the DRM paradigm as compared to 

those under reduced threat. Thomas and Dubois (2011) hypothesized that this false memory 

increase occurred because threat placed a burden on older adults’ cognitive resources, leaving 

fewer resources available when attempting to remember studied material at test. Stereotype 

threat has been shown to reduce older adults’ working memory capacity, providing support for 

the resource depletion mechanism (Mazerolle et al., 2012). 
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Whereas Thomas and Dubois (2011) found increased false recognition for older adults 

under threat, just the opposite was demonstrated by Wong and Gallo (2015).  Wong and Gallo 

(2015) suggested that the reduction in false memories under threat may have resulted from the 

combination of threat with a warning about the deceptive nature of the DRM paradigm, which 

they provided to their participants. Thus, in the context of the same methodology, research has 

yielded conflicting results and consequentially, provided support for different underlying 

mechanisms. The goal of the present experiment was to address this discrepancy.  

Stereotype threat is a social evaluation phenomenon that should be most influential for 

individuals who have internalized the negative stereotype. The threat manipulation used in the 

two previous studies was designed to target individuals who identify as “older adults” and who 

value their cognitive abilities. However, neither of these studies considered the influence of 

identity-related measures. Such measures may have helped inform researchers as to which older 

adults identified with the stigmatized group, and, by extension, which older adults experienced 

the negative effects of threat. In the present study, we examined the individual and combined 

effects of stereotype threat and the DRM warning on false recognition, while also considering 

the moderating influence of measures related to identification with the targeted group. 

Stereotype Threat and Executive Resource Depletion 

Thomas and Dubois (2011) argued that stereotype threat exacerbated age-related false 

memory susceptibility because threat resulted in the depletion of cognitive resources. This 

explanation was derived from the executive resource depletion account of stereotype threat, 

which is a widely adopted explanation for why stereotype threat negatively affects cognitive 

functioning (e.g., Beilock, Rydell, & McConnell, 2007; Régner et al., 2010; Schmader & Johns, 

2003). This model is based on the premise that, at any given moment, we have limited mental 
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(i.e., executive) resources available for performing cognitive tasks. Stereotype threat consumes 

some of these resources via active self-monitoring of one’s performance during the stereotyped 

task, self-regulatory efforts aimed at suppressing negative thoughts associated with threat, and/or 

a physiological response to threat that impairs prefrontal processing (Schmader, Johns, & Forbes, 

2008; for a review see Schmader, 2010). These disruptions leave an individual with fewer 

resources available to perform the given task. As a result, cognitive performance suffers for those 

under threat. 

In a typical DRM experiment, participants are presented with wordlists, each containing 

the 15 strongest semantic associates (e.g., bed, rest, tired) of a non-presented lure word (e.g., 

sleep). The common finding is that participants often falsely remember the non-presented lure 

word (Roediger & McDermott, 1995, Stadler, Roediger, & McDermott, 1999). Research 

suggests that these false memories can be avoided when participants engage in effective source 

monitoring. That is, according to the activation-monitoring framework, false memories in the 

DRM paradigm arise because the non-presented lure word is internally activated during list 

learning, and participants inaccurately attribute this memory to an external source (i.e., the 

studied lists) (McDermott & Watson, 2001; but see also Roediger, Balota, & Watson, 2001). At 

test, if participants carefully monitor the source of their memories for words, they will be more 

likely to remember which specific items were learned and which were merely products of their 

own mental processes. False memories may also be avoided when participants remember item-

specific information that can be used to differentiate between previously encoded and internally 

generated stimuli (fuzzy trace theory; Brainerd & Reyna, 1990, 2002; Reyna & Brainerd, 1995). 

These theoretical frameworks suggest that reducing or eliminating false memories in the DRM 

paradigm demands conscious effort and requires cognitive resources. 
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 Consistent with this idea, when young adult participants are warned about the deceptive 

construction of DRM lists, they sometimes show reductions in false memories (e.g., Gallo, 

Roediger, & McDermott, 2001; McCabe & Smith, 2002). Warnings may encourage conscious 

source monitoring (Thomas, Bulevich, & Chan, 2010; Thomas & Bulevich, 2006) and/or item-

specific recollection (Gallo et al., 2001). In comparison to young adults, older adults demonstrate 

source-monitoring deficits (e.g., Dehon & Brédart, 2004, McIntyre & Craik, 1987) and tend to 

over-rely on gist, as opposed to item-specific, processing (Thomas & Sommers, 2005; Tun, 

Wingfield, Blanchard, & Rosen, 1998). Older adults may therefore be more susceptible to the 

DRM false memory effect because of source-monitoring deficits and/or because of reduced 

availability/accessibility to item-specific information. This may explain why warnings have been 

unsuccessful at reducing the number of false memory errors that older adults make (McCabe & 

Smith, 2002).  

The executive resource depletion account coheres nicely with both the activation-

monitoring and fuzzy trace theories of DRM false memory susceptibility. Both source 

monitoring and item-specific recollection are mentally effortful processes that require executive 

resources. When stereotype threat depletes these limited resources, efforts aimed at careful 

source monitoring and item-specific remembering may be blunted during a DRM recognition or 

recall test. As a result, threatened individuals may experience increased false memory 

susceptibility. As previously mentioned, older adults over-rely on gist-based processing and are 

worse at source monitoring than young adults. Thus, stereotype threat may compound the issue 

by further depleting their cognitive resources, which may then increase their reliance on gist 

response strategies and/or worsen their source monitoring capabilities. Thomas and Dubois 
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(2011) provided evidence for this supposition since threatened older adults falsely remembered 

related lure words more often than those who were not under threat.  

The Regulatory Fit Hypothesis 

Alternatively to the executive resource depletion account, stereotype threat researchers 

have provided support for the regulatory fit hypothesis (Barber & Mather, 2013; Chalabaev, 

Major, Sarrazin, & Cury, 2012; Grimm, Markman, Maddox, & Baldwin, 2009; Maddox, 

Baldwin, & Markman, 2006; Wong & Gallo, 2015). This hypothesis maintains that people 

perform better on cognitive tasks when their internal regulatory state (i.e., promotion or 

prevention focused) matches the task’s reward structure (i.e., gains-based or losses-based). 

People with a promotion focus are concerned with the presence or absence of gains, so a 

regulatory fit is achieved when they encounter a task in which they receive rewards (e.g., gaining 

money for correct answers). People with a prevention focus are concerned with the presence or 

absence of losses, so these individuals achieve a regulatory fit when they must avoid punishment 

on a given task (e.g., losing money for wrong answers). In the context of their study, Wong and 

Gallo (2015) hypothesized that stereotype threat induced a prevention focus because older adults 

wanted to avoid making mistakes on the recognition test that would confirm the negative 

stereotype (see also Barber & Mather, 2013; Seibt & Fӧrster, 2004). Furthermore, warning 

participants about the deceptive nature of the DRM paradigm may have turned the recognition 

test into a losses-based task by encouraging individuals to avoid making false memory errors. 

Therefore, they reasoned that a regulatory fit was achieved when stereotype threat activated a 

prevention focus and the DRM warning provided a losses-based task at test. This resulted in the 

observed reduction in false memory susceptibility for older adults who were threatened and 

warned. These findings are consistent with a previous study in which a regulatory fit was 
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demonstrated when negative stereotyping led to better math performance on a test that 

emphasized losing points for incorrect responses in comparison to a test that emphasized gaining 

points for correct responses (Grimm et al., 2009). 

 Whether executive resource depletion or regulatory fit more accurately explains how 

stereotype threat affects older adults’ cognition is a debate that goes beyond the findings in the 

context of the DRM paradigm. Older adults have demonstrated reduced working memory 

capacity when under stereotype threat, providing support for executive resource depletion 

(Mazerolle et al., 2012). Alternatively, older adults under threat have demonstrated better recall 

performance when told that they would lose money for each word forgotten than when they were 

told that they would receive monetary gains for correct recall (Barber & Mather, 2013), 

providing support for the regulatory fit hypothesis. Furthermore, this experiment directly 

contradicted the resource depletion account as threatened older adults demonstrated no 

difference in their pre- and post-threat working memory performance. Hess et al. (2009) also 

found that stereotype threat did not affect older adults’ performance on a computation span 

working memory task. Threatened older adults in this study also demonstrated conservative 

responding on a test of free recall, which could have been indicative of their adoption of a 

prevention focus.  

Clearly this theoretical dichotomy warrants further exploration. The DRM paradigm is a 

useful tool for this task, given that it allows us to examine the effects of threat on both veridical 

and false memory. By doing so, we will be able to compare our findings to previous research that 

measured accurate memory performance (e.g., Hess et al., 2009), as well as the growing body of 

literature examining false memory (Thomas & Dubois, 2011; Wong & Gallo, 2015).  

Identity and Stereotype Threat  
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The extent to which an individual identifies with a stigmatized group plays a role in 

determining whether cognitive performance is affected by stereotype threat. In fact, merely 

requiring Black students to record their race before taking a verbal test lead to poorer 

performance than that of Black students who did not report their race (Steele & Aronson, 1995). 

Since race is a major component of a person’s identity, a simple prime in this study was enough 

to induce threat. Similarly, in another study, Asian-American women answered questions 

regarding either their gender or ethnicity before taking a math test (Shih, Pittinsky, & Ambady, 

1999). Compared to a control group, these women performed better on a math test when their 

ethnic identity was activated, but worse when their gender identity was activated. As a final 

example, math performance of young girls (ages 5-7) whose mothers disagreed with the typical 

gender stereotype was unaffected by threat (Tomasetto, Alparone, & Cadinu, 2011). Girls whose 

mothers did not disagree with the stereotype, however, demonstrated poorer math performance 

when under threat in comparison to their pre-threat scores and the scores of the aforementioned 

girls. Altogether, these studies suggest that the stereotype threat can directly impact cognitive 

performance, but perhaps only when the stereotype is especially salient for an individual.  

 Studies examining the moderating role of group identification on threatened older adults’ 

memory performance have reported findings consistent with those from other stigmatized 

groups. Older adults who strongly identified with their age group recalled fewer details from a 

prose passage than those who weakly identified (Kang & Chasteen, 2009). Hess and colleagues 

(Hess & Hinson, 2006; Hess et al., 2009) found that stereotype threat had the greatest negative 

impact on memory for older adults who were classified as young-old (i.e., 60-70) and/or were 

highly educated. They hypothesized that these findings may have been attributed to the fact that 

(1) young-old adults had just entered “older adulthood” and were thus more sensitive to 
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stereotype labeling, and (2) highly educated older adults placed a greater value on their cognitive 

abilities and therefore were more sensitive to stereotyping.  

Thomas and Dubois’ older adult sample was younger than Wong and Gallo’s (69.8 vs. 

74.6 years old). In light of the Hess et al. (2009) findings, it is possible that a majority of older 

adults in the Thomas and Dubois (2011) experiment internalized the threat manipulation, while a 

majority of those in the Wong and Gallo (2015) study did not. Other individual differences such 

as level of education (Hess et al., 2009) and age-group identification (Kang & Chasteen, 2009) 

may have also contributed to older adults either being affected or unaffected by the stereotype 

passage. These individual differences may explain why only Thomas and Dubois (2011) 

observed increased false recognition for older adults under threat. That is, the discrepancy 

between Thomas and Dubois (2011) and Wong and Gallo (2015) could be due to slight 

methodological differences (i.e., the DRM warning) as was previously hypothesized (see Wong 

& Gallo, 2015), or differences in the extent to which their two older adult samples actually 

internalized the stereotype threat manipulation. Since the internalization of threat is contingent 

on individuals identifying with the stigmatized group, it is crucial to consider how measures of 

group identification may moderate the effects of threat on memory. These influences were not 

considered in the previous two experiments, but were addressed in the present study.  

The Present Study 

We aimed to determine the source of the inconsistency between Thomas and Dubois 

(2011) and Wong and Gallo (2015). We examined false and veridical memory performance for 

young and older adults in each of the four groups examined in those studies: negative stereotype 

threat, the DRM warning, threat and warning, or control (no passage). We also collected identity-

related measures to determine whether group identification played a role in moderating the 
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effects of stereotype threat on false memory susceptibility. Consistent with the previous two 

studies, we hypothesized that threatened older adults would demonstrate greater false recognition 

than the control group, and that those in the threat + warning group would demonstrate lower 

false recognition than the warning group. We further predicted that group identification measures 

would moderate the relationship between threat and false recognition, such that the patterns 

observed by Thomas and Dubois (2011) and Wong and Gallo (2015) would be most pronounced 

for individuals who were most likely to strongly identify with the stigmatized group. 

Method 

Participants 

  Three hundred adults participated in the experiment. Young adults (n  = 100) were 

undergraduate students recruited from introductory psychology courses at Tufts University who 

received course credit (M age = 18.26, SD = 2.67, range = 17-23). Older adults (n = 200) were 

selected from a pre-established participation pool maintained by the Cognitive Aging and 

Memory Laboratory at Tufts University and were paid $15.00 for their participation (M age = 

71.06, SD = 7.11, range = 56-93). To be a member of the participant pool, older adults were 

prescreened for psychological and neurological health issues, and could not be taking 

medications that might affect cognition. Young and older adults were tested separately; young 

adults were tested in groups of four and older adults were tested individually. Twenty-five young 

and 50 older adults were randomly assigned to the threat-only group, 25 young and 50 older 

adults to the warning-only group, 25 young and 50 older adults to the combined threat and 

warning group, and 25 young and 50 older adults to the control group. All participants completed 

the Vocabulary Subtest of the Shipley Institute of Living Scale 2 (see Appendix C; Shipley, 

1946), on which older adults outperformed young adults, t (219.92) = 4.61, p < .001. Older 



STEREOTYPE THREAT AND FALSE MEMORY  10  

adults also completed more years of formal education than young adults, t (296.99) = 11.05, p < 

.001. All participants provided informed consent. 

Materials 

 Stimuli. Young adult testing materials consisted of 36 word-lists, each of which 

contained the 15 strongest semantic associates of a related but non-presented lure word (Stadler, 

Roediger, & McDermott, 1999). Of these lists, 18 were studied and words from the other 18 lists 

served as distractors on the recognition test. Twenty-four lists (12 studied and 12 distractor) were 

used in older adult testing. Fewer lists were used with older adults to reduce the occurrence of 

task fatigue. We counterbalanced which lists served as stimuli and which served as lists from 

which we chose distractor items.  

Recognition test. The recognition test for young adults consisted of 180 words: 18 words 

were the non-presented lures associated with the studied lists, 72 words had been studied, and 90 

words were taken from non-presented lists. The 72 studied words on the recognition test 

consisted of the first, fifth, eighth, and tenth strongest associates of each related lure word 

(Stadler, Roediger, & McDermott, 1999). The 90 distractor items on the recognition test 

consisted of the related lure words from each of the 18 non-studied lists, as well as the first, fifth, 

eight, and tenth strongest associates from each of those lists. The older adult recognition test was 

constructed similarly, but contained 120 items due to the reduced number of lists that were 

studied. Stimuli and methodology were taken from standards in the DRM literature (see Gallo, 

2006 for a review). 

Threat and warning passages. The threat passage (209 words) described research that 

has demonstrated age-related declines in memory (see Appendix A; borrowed from Thomas & 

Dubois, 2011). It also stated that the current experiment was about memory and that the memory 
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performance of older adults would be compared to that of young adults. The warning passage 

(176 words) explicitly revealed the deceptive nature of the DRM paradigm by drawing 

participants’ attention to the fact that the words they had rated for pleasantness were associates 

of oft-falsely-remembered theme words (see Appendix B; borrowed from Gallo et al., 2001). The 

warning included an exemplar list (e.g., marriage, vows, bride) with a hypothetical non-

presented lure (e.g., wedding), as well as instructions encouraging participants to avoid falsely 

recognizing related lures.  

Identity questionnaire. The identity questionnaire consisted of questions designed to 

measure older adults’ age-group identification (see Appendix D). This questionnaire included an 

adapted version of Pinel’s (1999) Stigma Consciousness Questionnaire (SCQ) to examine the 

prevalence of stereotypes in older adults’ lives (e.g., “I never worry that my behaviors will be 

viewed as stereotypically elderly”). Scores for the ten items were added together to create one 

composite score for each participant. Lower composite scores on the SCQ were indicative of 

greater concerns about age-related stigmas. Scores on this scale showed adequate internal 

consistency reliability (Cronbach’s α = .77).   

Procedure 

The experiment employed a 3 (age: young, young-old, or old-old) by 4 (passage type: 

threat, warning, threat and warning, or no passage) between-subjects factorial design. After 

providing informed consent, participants provided demographic information regarding age, 

gender, ethnicity, and total completed years of education since kindergarten. Participants then 

began the study phase. This phase consisted of an incidental-learning task, in which participants 

were presented with DRM wordlists. Lists were presented in blocked form at a rate of 1.5 s per 

word. List order and item order within each list were random. Participants were instructed to rate 
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each word for pleasantness on an 8-point Likert-type scale (0 = not pleasant, 7 = extremely 

pleasant). After encoding, participants worked on a filler task for 5 min. The filler task consisted 

of a SUDOKU puzzle for young adults, and a 5 min break for older adults during which they 

talked casually with the experimenter. Older adults were not required to complete a SUDOKU 

puzzle because pilot testing revealed that many older adults found the task to be confusing and 

strenuous. 

  Participants were then randomly assigned to read the threat passage, warning passage, 

both passages, or no passage (control). Reading of passages was self-paced. Young and older 

participants read the same stereotype threat and warning passages. Following, all participants 

completed a yes/no recognition test, in which they indicated whether they had previously rated 

each word for pleasantness. Because they did not read any passages, participants in the control 

group had a slightly shorter retention interval between encoding and the recognition test. After 

each recognition judgment, participants rated their confidence in that judgment on an 8-point 

Likert-type scale (0 = not confident, 7 = extremely confident). All participants then took a 

vocabulary test (Shipley, 1946) and were debriefed. The identity questionnaire was administered 

to 160 of the 200 older adults who were tested. Eighty-two of these older adults completed the 

identity questionnaire prior to debriefing, and 78 older adults completed the questionnaire over 

the phone at a later date. Young adults did not complete the identity questionnaire because the 

questions were only relevant to older adults (e.g., “Are you retired?”). 

The initial encoding, threat and warning instructions, and yes/no recognition test were 

presented using E-Prime software (Version 2.1; Schneider, Eschman, & Zuccolotto, 2001). 

Additionally, it should be noted that young adults completed the computer-based aspects of the 

experiment on their own. However, to minimize differences in computer experience, the 
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experimenter entered all computer-based responses during older adult testing. The experiment 

took approximately 45 min. 

Results and Discussion 

Memory Accuracy 

 Hits. We conducted a 3 (age: young, young-old, and old-old) x 4 (group: threat, warning, 

threat + warning, control) between-subjects analysis of variance (ANOVA) on average hit 

proportions. Hit proportions were calculated by dividing the number of correctly recognized 

studied items by the total number of studied items that occurred on the recognition test for each 

participant. We found a main effect of age, F (2, 288) = 15.72, p < .001, ηp
2 = .098. Post-hoc 

tests using the Bonferroni correction showed that young adults outperformed young-old (.90 vs. 

.84; t (184.51) = 4.61, p < .001, d = .65) and old-old adults (.90 vs. .82; t (164.32) = 5.29, p < 

.001, d = .75), but young-old and old-old adults’ performance did not differ. We did not observe 

a main effect of group or an interaction. See Table 1 for average hit proportions. 

 For the purposes of directly replicating Thomas and Dubois (2011), we ran a 2 (age: 

young adult vs. older adult) x 2 (group: threat vs. control) ANOVA on hit proportions. All older 

adults were categorized together in this analysis. Consistent with their findings, we found a main 

effect of age as young adults outperformed older adults (.88 vs. .83), F (1, 146) = 8.67, p = .004, 

ηp
2 = .056. There were no other significant main effects. The interaction between the two 

variables was also non-significant. 

 To more closely examine the differences in memory performance that were previously 

observed for young-old versus old-old adults (Hess et al., 2009), we also conducted a 2 (age: 

young-old vs. old-old) x 2 (group: threat vs. control) ANOVA on hit proportions. We again 

found a main effect of age, showing that young-old adults outperformed old-old adults (.85 vs. 
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.81), F (1, 96) = 5.07, p = .027, ηp
2 = .050, but no main effect of group or an interaction.  

 We also conducted a 2 (age: young adult vs. older adult) x 2 (group: warning vs. threat + 

warning) between-subjects ANOVA on hit proportions, to determine whether our data were 

consistent with findings reported in Wong and Gallo (2015).  We observed a main effect of age 

as young adults had higher hit proportions than older adults (.91 vs. .83), F (1, 146) = 21.71, p < 

.001, ηp
2 = .129, but no main effect of group. Further, we did not observe the age by group 

interaction that Wong and Gallo (2015) found. 

In another comparison to Wong and Gallo (2015), we examined age-related differences 

within the older adult population via a 2 (age: young-old vs. old-old) x 2 (group: warning vs. 

threat + warning) ANOVA on hit proportions. This analysis did not yield any significant main 

effects or an interaction. 

 In sum, our analyses on hit proportions revealed typical age-related memory differences 

as young adults accurately remembered more previously studied words than older adults. 

Furthermore, within the threat and control groups, young-old adults demonstrated better memory 

performance than old-old adults, as measured by hits. This finding is also consistent with 

previous aging literature showing that memory accuracy in the DRM paradigm declines as a 

function of age (Balota et al., 1999). Finally, our analyses on hit proportions replicated Thomas 

and Dubois (2011) but did not replicate Wong and Gallo (2015). 

 False Alarms. False alarm proportions were calculated by dividing the number of related 

lure words that each participant falsely recognized by the total number of related lure words 

presented on the recognition test. A 3 (age) x 4 (group) between-subjects ANOVA on average 

false alarm proportions revealed a main effect of age, F (2, 288) = 4.48, p = .012, ηp
2 = .030. 

Post-hoc tests using the Bonferroni correction showed that young adults falsely recognized fewer 
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related lure words than young-old adults (.56 vs. .65; t (198) = 2.92, p = .010, d = .41), but there 

were no differences between young and old-old adults’ performance (.56 vs. .59, t (198) = 1.10, 

p = NS) or young-old and old-old adults’ performance (.65 vs. .59, t (198) = 1.86, p = NS). We 

did not observe a significant main effect of group. The interaction between the two variables was 

also non-significant. See Table 1 for average false alarm proportions. 

 As with hit proportions, we conducted 2 x 2 ANOVAs to directly compare false alarm 

proportions to those of Thomas and Dubois (2011) and Wong and Gallo (2015). Our 2 (age: 

young adult vs. older adult) x 2 (group: threat vs. control) between-subjects ANOVA on false 

alarm proportions yielded neither significant main effects nor an interaction (all p’s > .40), and 

thus failed to replicated Thomas and Dubois (2011). As was done with hit proportions, we also 

examined false alarm proportions only for the older adult sample. This 2 (age: young-old vs. old-

old) by 2 (group: threat vs. control) between-subjects ANOVA did not reveal any significant 

main effects or an interaction. 

 A 2 (age: young adult vs. older adult) x 2 (group: warning vs. threat + warning) ANOVA 

on false alarm proportions also did not reveal a significant interaction (p > .80), and thus failed to 

replicate Wong and Gallo (2015). We did find a main effect of age, with young adults 

recognizing fewer related lures than older adults (.49 vs. .62), F (1, 146) = 10.38, p = .002, ηp
2 = 

.066, but no main effect of group. We again compared performance to Wong and Gallo (2015) 

within the older adult sample via a 2 (age: young-old vs. old-old) x 2 (group: threat vs. control) 

ANOVA on false alarm proportions. We did not find any significant main effects or an 

interaction.  

In summary, the analyses comparing false alarm proportions to those of Thomas and 

Dubois (2011) and Wong and Gallo (2015) failed to replicate either study. Additionally, we 
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found evidence that false recognition in the DRM paradigm may not always increase as a 

function of age. This inconsistency is addressed in the subsequent regression analysis. 

 Corrected False Alarms. We next conducted similar ANOVAs on the high-threshold 

false alarm correction suggested by Gallo et al. (2001). The high-threshold correction was 

calculated by subtracting the proportion of false alarms to non-studied lure words (i.e., the lure 

words taken from distractor lists) from the proportion of false alarms to related lures. This 

technique serves to roughly eliminate the influence of unknown response biases (e.g., a 

participant’s response criterion) on false alarm rates.  

In accordance with the analyses on false alarm proportions, the 3 (age) x 4 (group) 

between-subjects ANOVA on corrected false alarms revealed a main effect of age, F (2, 288) = 

8.76, p < .001, ηp
2 = .057, as young adults demonstrated lower false recognition than young-old 

adults (.39 vs. .51; t (198) = 4.06, p < .001, d = .57) but not old-old adults (.39 vs. .45; t (198) = 

2.04, p = NS). Again, this provides evidence that false memory susceptibility may not always 

increase with age in older adulthood. See Table 1 for corrected false alarm averages. 

 The 2 (age: young adult vs. older adult) x 2 (group: threat vs. control) ANOVA 

comparing our data to those of Thomas and Dubois (2011) found no significant main effects or 

an interaction (all p’s > .20). When focusing solely on the older adult sample, a 2 (age: young-

old vs. old-old) by 2 (group: threat vs. control) ANOVA on corrected false alarms also did not 

reveal any significant effects (all p’s > .25). 

The 2 (age: young adult vs. older adult) x 2 (group: warning vs. threat + warning) 

ANOVA that served as the Wong and Gallo (2015) comparison revealed a main effect of age as 

young adults once again demonstrated lower false recognition than older adults (.33 vs. 48), F (1, 

146) = 15.83, p < .001, ηp
2 = .098. We did not find a significant main effect of group or an 
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interaction between age and group.  

In another comparison to Wong and Gallo (2015), we conducted a 2 (age: young-old vs. 

old-old) by 2 (group: warning vs. threat + warning) ANOVA on corrected false alarms. We 

found a main effect of age, F (1, 96) = 5.01, p = .027, ηp
2 = .050, as old-old adults demonstrated 

lower false recognition than young-old adults (.43 vs. .52). We also found a main effect of group, 

F (1, 96) = 6.15, p = .015, ηp
2 = .060, with older adults in the warning group demonstrating lower 

false recognition than those in the threat + warning group (.42 vs. .53).  

 Similar to the analyses on false alarm proportions, the ANOVAs conducted on the high-

threshold false alarm correction did not provide support for either Thomas and Dubois (2011) or 

Wong and Gallo (2015). False recognition was lower for older adults in the warning group than 

in the threat + warning group, contradicting the Wong and Gallo (2015) findings. 

 Zhang and Mueller’s A. We last examined memory accuracy via Zhang and Mueller’s 

(2005) non-parametric A statistic. The A statistic is an average of the maximum-area and 

minimum-area proper ROC curves through each observed point, where each point is a 

participant’s average proportion of hits and proportion of false alarms to related lures plotted in a 

Cartesian plane. Higher A values are indicative of relatively high hit rates and relatively low 

false alarm rates, providing a measure of “good” memory performance. In the context of the 

DRM paradigm, good memory performance involves maximizing hits and reducing false alarms 

by carefully discriminating between previously studied words and related lures at test.  

 A 3 (age) x 4 (group) ANOVA on A scores revealed a main effect of age, F (2, 288) = 

9.44, p < .001, ηp
2 = .062. Post-hoc tests using the Bonferroni correction showed that young 

adults had higher A scores than young-old adults (.73 vs. .57; t (174.42) = 4.26, p < .001, d = 

.60) and old-old adults (.73 vs. .63; t (198) = 3.11, p = .016, d = .44), but there was no difference 
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in A scores between young-old and old-old adults. That is, young adults were better able to 

discriminate between previously studied and not studied material than all older adults. We did 

not observe a main effect of group or an interaction. See Table 1 for average A scores. 

 A 2 (age: young adult vs. older adult) x 2 (group: threat vs. control) ANOVA on A scores 

found a main effect of age as young adults had higher A scores than older adults (.70 vs. .61), F 

(1, 146) = 3.96, p = .048, ηp
2 = .026. When examining performance for older adults only, a 2 

(age: young-old vs. old-old) by 2 (group: threat vs. control) ANOVA on A scores revealed a 

significant interaction, F (1, 96) = 4.69, p = .033, ηp
2 = .047 (see Figure 1). Independent samples 

t tests showed that young-old adults’ A scores did not differ between the threat and control 

groups (.61 vs. .55; t (48) = 0.61, p = .544) whereas old-old adults had significantly lower A 

scores in the threat group than in the control group (.56 vs. .73; t (31.83) = 3.06, p = .004, d = 

.87). This finding provides support for Thomas and Dubois (2011), but only when the population 

of interest is adults ages 71 and older. It appears that stereotype threat exerted subtle effects on 

old-old adults’ hit and false alarm proportions that were not detectable until the two dependent 

measures were examined together via the A statistic.  

Finally, the 2 (age: young adult vs. older adult) x 2 (group: warning vs. threat + warning) 

ANOVA revealed a main effect of age as young adults outperformed older adults (.77 vs. .59), F 

(1, 146) = 13.45, p < .001, ηp
2 = .084. The main effect of group and the interaction were non-

significant. The 2 (age: young-old vs. old-old) x 2 (group: warning vs. threat + warning) 

ANOVA focusing solely on the older adult sample did not find any significant main effects or an 

interaction.  

Analyses on Zhang and Mueller’s (2005) A statistic replicated our previous analyses as 

young adults had higher scores than older adults, demonstrating their superior ability to 
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discriminate between studied and non-studied items at test. We also provided support for 

Thomas and Dubois (2011) as old-old adults, but not young-old adults, had significantly lower A 

scores in the threat group than in the control group. We did not find any evidence to support 

Wong and Gallo (2015).  

Meta-cognitive Judgments 

Average Confidence. A 3 (age: young, young-old, or old-old) x 4 (group: threat, 

warning, threat + warning, or control) between-subjects ANOVA was conducted on average 

confidence ratings associated with false alarms to related lures. All effects were non-significant 

(all p’s > .10). See Table 3 for average confidence ratings for hit and false alarm proportions. 

Gamma Correlations. We computed Goodman-Kruskal gamma correlations for each 

participant. Gamma correlations are an analysis of the relationship between meta-cognitive 

predictions or post-dictions and criterion performance (Nelson, 1984, p. 109). Higher gamma 

values are indicative of better meta-cognitive accuracy. We examined post-diction accuracy by 

correlating performance on each recognition test item with each subsequent confidence rating. 

 Separate gamma correlations were computed for previously studied recognition test 

items and related lure words (see Table 4 for averages). Because gamma correlations cannot be 

computed for participants who provide the same confidence rating for every answer on the 

recognition test, some participants were excluded from the analysis. This left 271 participants 

(88 young, 91 young-old, 92 old-old) in the analyses on studied items and 268 participants (92 

young, 87 young-old, 89 old-old) in the analyses on related lure words.  

We conducted 3 (age: young, young-old, or old-old) x 4 (group: threat, warning, threat + 

warning, or control) ANOVAs on gamma correlations for studied items and related lure words. 

The ANOVA on studied items yielded a main effect of age, F (2, 259) = 11.19, p < .001, ηp
2 = 
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.080. Bonferroni post-hoc comparisons showed that young adults had higher gamma correlations 

than young-old (.88 vs. .74; t (120.99) = 3.61, p = .027, d = .54) and old-old adults (.88 vs. .62; t 

(107.11) = 4.87, p < .001, d = .72), and young-old adults had a marginally significantly higher 

average gamma than old-old adults (.74 vs. .62; t (163.55) = 1.89, p = .081, d = .23).  

Multiple Regression 

 In the two previous studies that examined older adults’ false memory susceptibility when 

under stereotype threat, researchers focused on age as the sole predictor of memory performance 

(Thomas & Dubois, 2011; Wong & Gallo, 2015). The results from these experiments were 

inconsistent, and our ANOVA comparisons failed to directly replicate either of them. 

Furthermore, when we divided our older adult age group into young-old and old-old adults, the 

results of our analyses on A scores also failed to replicate Hess et al. (2009). All of these 

discrepancies suggest that age alone may not be a reliable predictor of older adults’ false 

memory susceptibility when under stereotype threat. 

In a small body of research investigating the effects of threat on older adults’ veridical 

memory performance, researchers took a multivariate approach. They showed that, in addition to 

age, variables such as years of education, level of sensitivity to aging stereotypes, and level of 

identification with the older adult age group influenced older adults’ memory accuracy when 

under stereotype threat (Hess et al., 2009; Kang & Chasteen, 2009). These findings suggest that 

components of one’s identity may help predict threat-related false memory susceptibility. To test 

this hypothesis, we used multiple linear regression to model the contributions of stereotype 

threat, age, years of education, and group-identification measures to variability in older adults’ 

false recognition performance. Because we were specifically interested in identifying moderators 
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of the effects of stereotype threat on false recognition, only the threat and control groups were 

contrasted in these analyses. 

Recall that 160 older adults completed the identity questionnaire. Forty-three of these 

older adults were in the threat group, and 34 older adults were in the control group. Thus, the 

following regression analyses were conducted using this reduced sample of 77 older adults (see 

Table 5 for frequencies). 

To determine which of our predictors of interest were contributing to variability in our 

data, we first conducted an exploratory multiple linear regression on false alarm proportions for 

related lures. We examined main effects of group (threat vs. control), age, years of education, 

retirement status (yes/no), and SCQ score, as well as all possible two-way interactions among 

these five variables (see Table 6 for the correlation matrix for continuous variables). This model 

yielded a non-significant R2 of .27 (F (15, 61) = 1.47, p = .146). We found a marginally 

significant main effect of group (β = .489, t = 1.79, p = .079), a significant group by retirement 

status interaction (β = .692, t = 2.20, p = .031), and a significant retirement status by years of 

education interaction (β = -.626, t = 2.02, p = .048). See Table 7 for regression coefficients for 

this model. 

 Because age, SCQ score, and their interactions with other variables did not contribute to a 

significant or marginally significant amount of variability in our initial regression, we eliminated 

them from the final model. In this model, we examined main effects of group, years of education, 

retirement status, all two-way interactions between these variables, and the three-way interaction. 

This analysis yielded a significant R2 of .19, F (7, 69) = 2.29, p = .037, with three significant 

effects (see Table 8 for regression coefficients). Most notably, we found a main effect of group 

(β = .547, t = 2.26, p = .027) as older adults under stereotype threat falsely recognized more lure 
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words than those in the control group. Thus, when years of education and retirement status were 

held constant, we provided a strong replication of Thomas and Dubois (2011).  

Our analysis also revealed a group by retirement status interaction (see Figure 2; β = 

.727, t = 2.65, p = .010). In comparison to working older adults, retired older adults had 

marginally higher false alarm proportions when under stereotype threat (t (41) = 1.41, p = .084), 

but lower false alarm proportions in the control group (t (32) = 1.84, p = .038). Thus, retired 

older adults under stereotype threat were more susceptible to false memories than those who 

were still working.  

Our regression on false alarm proportions also found a group by years of education 

interaction (β = .989, t = 2.21, p = .030). As shown in Figure 3, simple slopes analysis revealed 

that the interaction was due to a marginally significant decrease in false alarm proportions as 

years of education decreased for older adults in the control group (b = -.023, t = 1.85, p = .069), 

with no change in performance as a function of education for those in the threat group (b = -.009, 

t = 0.93, p = .354). That is, highly educated older adults in the control group were able to 

outperform those who were less educated, but this did not hold true for older adults in the threat 

group.  

In sum, our multiple regression analysis on false alarm proportions for older adults in the 

threat and control groups replicated the Thomas and Dubois (2011) results, and revealed two key 

predictors of performance. Retired older adults demonstrated higher false recognition than still-

working older adults when under threat, but lower false recognition in the control group. 

Additionally, while higher levels of education were associated with lower false recognition in the 

control group, these benefits disappeared in the presence of stereotype threat. Based on these 
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findings, we would predict that stereotype threat would be most likely to increase false memory 

susceptibility for older adults who are retired and/or are highly educated.  

Revisiting Thomas and Dubois (2011) and Wong and Gallo (2015) 

 We identified two variables that strongly moderated the effects of threat on false 

recognition of related lure words: retirement status and years of education. As such, we re-

examined the Thomas and Dubois (2011) and Wong and Gallo (2015) comparisons, but only for 

older adults who were retired and/or highly educated. We defined “highly educated” as the mean 

years of education for older adults (M = 16.27) plus one standard deviation (SD = 2.98). 

Rounded down, this was 19 years of education. We used this method to determine what 

constituted “high” years of education because it was the same method used in simple slopes 

analysis to examine “high” values of a continuous variable. After eliminating from the sample 

older adults who did not meet these criteria, our remaining sample consisted of 129 older adults: 

36 in the threat group, 35 in the warning group, 35 in the threat + warning group, and 23 in the 

control group. 

 An independent samples t test on this reduced sample showed that older adults under 

threat falsely recognized more related lures than those in the control group (.68 vs. .58; t (57) = 

1.83, p = .036, d = .50), thus replicating Thomas and Dubois (2011). However, we again failed to 

replicate Wong and Gallo (2015) as older adults in the warning group did not perform 

significantly differently from those in the threat + warning group (.63 vs. .68; t (68) = 1.13, p = 

.132). In fact, the means were in opposite direction of what we had predicted. 

General Discussion 

We had two main goals in the present experiment: (1) to examine whether individual 

differences related to group identification moderate the effects of stereotype threat on false 
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memory susceptibility, and (2) to determine whether these influences could explain why some 

researchers have found increases in false recognition for older adults under threat (Thomas & 

Dubois, 2011) and some have reported decreases (Wong & Gallo, 2015). We found that the 

effects of threat on false recognition were moderated by retirement status and years of education, 

such that threat resulted in the greatest false memory increases for older adults who were retired 

and/or highly educated. Older adults under stereotype threat who met either or both of those 

criteria demonstrated increased false recognition in comparison to our control group, replicating 

previous work (i.e., Thomas & Dubois, 2011). We did not, however, provide support for the 

finding that stereotype threat combined with a DRM warning resulted in lower false recognition 

than a warning-only group (i.e., Wong & Gallo, 2015).  

The decreased false memory susceptibility that Wong and Gallo (2015) observed for 

older adults in their stereotype threat and warning group was interpreted within the regulatory fit 

framework. According to the regulatory fit hypothesis, stereotype threat induces a risk-averse 

mindset. When this mindset is matched with a risk-averse memory test, threatened individuals 

experience a “fit” between their attitude and the task that they have to perform, which results in 

superior memory performance. Because the DRM warning encourages risk-aversive responding 

on the recognition test, Wong and Gallo (2015) speculated that a regulatory fit was achieved for 

those who received both the threat and warning manipulations. Not only did we not replicate this 

pattern in the present study, we found that older adults in the warning group actually 

demonstrated lower false recognition than those in the threat + warning group.  

Wong and Gallo’s (2015) regulatory fit explanation was based on the premise that 

stereotype threat had been effectively induced in their older adult participants. As such, we re-

tested the Wong and Gallo (2015) hypothesis, limiting our sample to older adults who 
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demonstrated the greatest susceptibility to stereotype threat. We identified those who were most 

susceptible to threat by comparing older adults’ performance in the control and threat groups, 

and determining which older adults showed the greatest increases in false recognition in the 

threat group (i.e., those who were retired and/or highly educated). Upon re-analyzing, we still 

found no evidence of a regulatory fit occurring in the threat + warning group. This suggests that 

stereotype threat may not have actually been induced in Wong and Gallo’s (2015) participants, 

discrediting a regulatory fit interpretation of their findings.  

We propose an alternative explanation for the Wong and Gallo (2015) findings. 

Stereotype threat manipulations can be ineffective with individuals who do not identify with 

their stigmatized group, i.e., outgroup members (e.g., Tomasetto et al., 2011). When faced with a 

negative stereotype about members of a group with which they do not identify, outgroup 

members may experience stereotype lift. This is an improvement in performance that is observed 

when downward comparisons are made with a stigmatized outgroup (Walton & Cohen, 2003). If, 

as our analyses suggested, Wong and Gallo’s (2015) older adults did not identify with the 

stereotype threat manipulation, they may have experienced this stereotype lift. The performance 

boost associated with stereotype lift accounts nicely for the relatively low false recognition rates 

for older adults under threat in the Wong and Gallo (2015) study.  

In addition to Wong and Gallo (2015), several studies have interpreted threat-related 

memory improvements in terms of a regulatory fit (Barber & Mather, 2013; Chalabaev et al., 

2012; Grimm et al., 2009; Maddox et al., 2006). Could these performance boosts also be 

reinterpreted as stereotype lift? That question could be answered via two different approaches. 

First, using a similar approach as the present study, researchers could identify individuals who 

experience typical threat-related memory deficits under normal circumstances in which a 
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regulatory fit would not be present. Previous experiments could then be replicated using a 

sample of people who possess similar characteristics to those that experienced stereotype threat 

effects. Alternatively, these previous studies could be replicated and expanded upon to include 

measures related to identification with the stigmatized group being targeted. Results would then 

need to be analyzed only for participants who possess characteristics that make them highly 

likely to identify with the stereotyped group. Testing the regulatory fit hypothesis with the 

proposed group-identification considerations is an important direction for future research.  

Identifying with the Stigmatized Group 

The discrepancy in findings between Thomas and Dubois (2011) and Wong and Gallo 

(2015) can thus be interpreted in terms of older adult identity. We hypothesize that older adult 

participants in the present study and those in the Thomas and Dubois (2011) experiment 

possessed characteristics that made them more likely to identify with the groups that were 

stigmatized in the threat manipulation. This increased susceptibility to threat resulted in the 

threat-related memory deficits that we and Thomas and Dubois (2011) observed. One 

explanation for the conflicting findings presented by Wong and Gallo (2015) is that their 

participants may not have identified with the groups targeted by the stereotype threat 

manipulation. Failure to identify could result in a stereotype lift for those in the threat group. 

Future researchers should consider testing this hypothesis by examining false memory 

performance for older adults in a threat + warning group who are not predicted to identify with 

the stereotypes presented in the threat manipulation. Older adults who are less susceptible to 

stereotype threat, and thus more susceptible to stereotype lift, may include those who are not 

retired and those with relatively low levels of education. 
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 How do retirement status and years of education help explain why some older adults 

identify with the threat manipulation and others do not? Individuals who strongly identify with 

their stereotyped group have been shown to experience stereotype-based decreases in cognitive 

performance (e.g., Shih et al., 1999; Tomasetto et al., 2011). Our stereotype threat manipulation 

emphasized poor cognitive performance for people over the age of 55. As such, the passage 

targeted those who identify as old and who value their intellectual abilities. Retirement is 

accompanied by a host of lifestyle changes that may result in older adults’ identifying more 

strongly with their “older” age group. Additionally, individuals who are more highly educated 

may place more value on their cognitive abilities, thus increasing the likelihood that they would 

internalize threats to their intellect. In sum, stereotypes about memory and aging may be 

especially salient for retired and/or highly educated older adults, resulting in the observed 

increases in false recognition for threatened individuals who met these criteria. Our study is the 

second to identify a relationship between high levels of education and poor memory performance 

for older adults under threat (see Hess et al., 2009), and the first to demonstrate increased false 

memory susceptibility for threatened individuals who are retired.  

 Finally, with regard to theories of the mechanisms underlying stereotype threat effect, our 

experiment was not designed to directly test either the executive resource depletion or regulatory 

fit hypotheses. However, our findings continue to support a resource depletion explanation, but 

do not provide evidence of a regulatory fit. We replicated the finding that stereotype threat 

increases false memory susceptibility, which could be the result of a threat-induced resource 

depletion. Individuals who were affected by the stereotype threat passage may have been 

overwhelmed with threat-related thoughts, thus reducing the pool of cognitive resources 

available to them for engaging in careful recollection at test. Had a regulatory fit been achieved, 
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older adults would have demonstrated increased hit rates or decreased false alarm rates when 

stereotype threat was combined with a DRM warning that encouraged risk-aversion (Barber & 

Mather, 2014; Wong & Gallo, 2015). However, neither pattern of responding was demonstrated.  

 Adding to the wealth of literature showing stereotype-threat-related performance 

decrements, we showed that some older adults experience increased false memory susceptibility 

when confronted with ageist stereotypes. We emphasize some because whether stereotype threat 

negatively affected memory was contingent upon retirement status and/or level of education. 

Certainly these individual differences are not the only measures that predict older adults’ 

susceptibility to stereotype threat and, as a result, susceptibility to false memories. A clear 

limitation to this study was the small amount of demographic information collected, and the few 

measures of age-group identification taken. Future researchers should expand the search for 

measures of identity that help predict which older adults are most likely to internalize negative 

aging stereotypes. Identifying the types of people who are at risk of stereotype threat effects is an 

important step toward determining ways to help older adults reduce their false memory 

susceptibility. 
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Appendix A 

Stereotype Threat Passage 

It is a common belief that memory declines with age. Adults over age 55 report more 

memory problems in everyday life than do young adults, and older adults also report less 

perceived control over their own memories. Such beliefs are not groundless. Older adults 

perform worse than young adults on standardized memory tests, as well as on laboratory tests of 

both recall and recognition. Complaints regarding memory performance increase with age even 

for individuals in good health. Furthermore, age-related declines in memory cannot be attributed 

to artificiality of laboratory tasks, because older adults perform more poorly than young adults 

on tasks that are designed to simulate “real life.”  

For instance, it has been found that older adults have poorer memories for passages they 

read, for information on simulated medicine labels, and for activities they have performed. Their 

memory is poorer for names and faces of people, for theme songs of television programs they 

have watched, for the layout of museums they have visited—and the list goes on (Bjork & Bjork, 

1996, p. 443-444). 

In this experiment, we are interested in comparing how well older adults remember lists 

of words when they were not told to study the words, and their performances will be compared to 

college-aged young adults. 
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Appendix B 

Warning Passage 

Before we start the test, please be warned that some of the test items will be tricky. You 

may have noticed that each list of words for which you made pleasantness ratings was comprised 

of related words. In fact, all the words in each list were associated to one common word, and this 

common word was not actually presented in the list. Prior research indicates that people often 

falsely remember that this word was in the list. We want you to avoid making this memory error. 

As an example, read the following list which was not used in this experiment:  

 

marriage, ceremony, matrimony, bride, groom, vows, love, engagement, ring, honeymoon, dress, 

wife, husband, relationship, bridesmaid 

 

In this case, wedding is the word that links all the above words. Even though it was not 

presented in the list, people often falsely remember it as having been on the list. That is, people 

can mistakenly remember the related word that links together all the others (e.g., wedding) even 

when it was not presented. Do not make this error.   
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Appendix C 
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Appendix D 

Identity Questionnaire 

Subject number ____________ 
 
Date _____________ 
 
Are you retired? Please circle:  
 

yes  yes but still work part-time  no 
 
 
If you are retired, in what year did you retire? _______________ 
 

What is/was your occupation? 

__________________________________________________________________

__________________________________________________________________ 

 
What extra-curricular activities do you engage in (for example, do you do any 
volunteer work? Do you participate in activities at churches, senior centers, or 
elsewhere?) 
 
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 
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How often do you interact with adults between the ages of 18 and 30? Please 
circle the statement that best summarizes your interactions: 
 

Several times per day 

Once or twice per day 

Several times per week 

Once or twice per week 

Several times per month 

Once or twice per month 

Several times per year 

Once or twice per year 

 

How would you describe your interactions with adults in that age group? 
Please circle: 
 

Always pleasant 

Usually pleasant 

Sometimes pleasant 

Neither pleasant nor unpleasant 

Sometimes unpleasant 

Usually unpleasant 

Always unpleasant 
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Please rate the following statements on a scale of 0-6 to indicate how much you 
agree or disagree, where 0 = strongly disagree and 6 = strongly agree.  
 
Please note that in the following statements, the term “older adult” refers to adults 
ages 60 and older, and the term “young adult” refers to adults ages 18-30.  
 
0 = strongly disagree, 1 = moderately disagree, 2 = slightly disagree, 3 = 
neither agree nor disagree, 4 = slightly agree, 5 = moderately agree, 6 = 
strongly agree 
 

1. Stereotypes about older adults have not affected me 
personally 
 

0   1   2   3   4   5   6  

2. I never worry that my behaviors will be viewed as 
stereotypically elderly. 
 

0   1   2   3   4   5   6  

3. When interacting with young adults, I feel like they 
interpret all my behaviors in terms of the fact that I am 
an older adult. 
 

0   1   2   3   4   5   6  

4. Most young adults do not judge older adults on the 
basis of their age. 
 

0   1   2   3   4   5   6  

5. My being an older adult does not influence how young 
adults act with me. 
 

0   1   2   3   4   5   6  

6. I almost never think about the fact that I am older when 
I interact with young adults. 
 

0   1   2   3   4   5   6  

7. Most young adults have a lot more ageist thoughts than 
they actually express. 
 

0   1   2   3   4   5   6  

8. My being an older adult does not influence how people 
act with me. 
 

0   1   2   3   4   5   6  

9. I often think that young adults are unfairly accused of 
being ageist. 
 

0   1   2   3   4   5   6  

10. Most young adults have a problem viewing older adults 
as equals. 

0   1   2   3   4   5   6  
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Table 1 

Average Proportions of Hits, Proportions of False Alarms to Related Lure Words, High-
Threshold False Alarms, and A Scores. 

Measure Young Adults Young-old Adults Old-old Adults 
Hits    
     Threat .88 (.08) .85 (.09) .77 (.14) 
     Warning .92 (.06) .83 (.09) .81 (.13) 
     Threat and warning .91 (.08) .82 (.13) .86 (.11) 
     Control .88 (.08) .86 (.09) .84 (.10) 
False Alarms to Related Lures    
     Threat .60 (.24) .64 (.26) .64 (.20) 
     Warning .48 (.24) .63 (.18) .56 (.23) 
     Threat and warning .50 (.17) .66 (.23) .61 (.25) 
     Control .63 (.18) .66 (.25) .55 (.17) 
High-Threshold False Alarms    
     Threat .42 (.23) .50 (.22) .50 (.21) 
     Warning .33 (.21) .47 (.19) .38 (.20) 
     Threat and warning .34 (.17) .57 (.22) .48 (.22) 
     Control .46 (.19) .49 (.24) .42 (.15) 
A Scores     
     Threat .71 (.18) .61 (.29) .56 (.26) 
     Warning .79 (.19) .58 (.31) .64 (.26) 
     Threat and warning .74 (.24) .55 (.32) .58 (.35) 
     Control .68 (.23) .55 (.33) .73 (.11) 

Note: Standard deviations are given in parentheses. 
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Table 2 

Average Proportions of False Alarms to Nonstudied Lure Words and False Alarms to 
Nonstudied List Items 

                                                       
Measure 

Young   
Adults 

Young-old 
Adults 

Old-old 
Adults 

False Alarms to Nonstudied Lures    
     Threat .18 (.13) .14 (.13) .14 (.10) 
     Warning .16 (.11) .16 (.20) .19 (.14) 
     Threat and warning .17 (.10) .08 (.10) .13 (.10) 
     Control .17 (.14) .18 (.17) .12 (.11) 
False Alarms to Nonstudied List Items    
     Threat .13 (.09) .09 (.09) .09 (.07) 
     Warning .12 (.09) .12 (.13) .12 (.14) 
     Threat and warning .12 (.07) .06 (.05) .09 (.07) 
     Control .13 (.08) .12 (.13) .07 (.05) 

Note: Standard deviations are given in parentheses. 
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Table 3 

Average Confidence Ratings for Hits and False Alarms to Related Lures. 

                                                              
Measure 

Young   
Adults 

Young-old 
Adults 

Old-old 
Adults 

Confidence: Hits    
     Threat 6.68 (.44) 6.36 (.53) 5.89 (1.08) 
     Warning 6.59 (.31) 5.94 (1.21) 6.37 (.57) 
     Threat and warning 6.40 (.73) 6.12 (.99) 6.55 (.41) 
     Control 6.72 (.21) 6.35 (.53) 6.25 (.55) 
Confidence: False Alarms to Related Lures    
     Threat 5.97 (.79) 5.91 (.96) 5.62 (1.03) 
     Warning 5.69 (.66) 5.46 (1.26) 5.82 (1.17) 
     Threat and warning 5.60 (1.17) 5.48 (1.28) 6.08 (.76) 
     Control 5.94 (.86) 5.80 (.95) 5.42 (1.41) 

Note: Standard deviations are given in parentheses. 
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Table 4 

Average Gamma Correlations for Studied Items and Related Lures. 

                                                              
Measure 

Young   
Adults 

Young-old 
Adults 

Old-old 
Adults 

Confidence: Gamma on Studied Items    
     Threat .88 (.14) .73 (.41) .69 (.26) 
     Warning .91 (.11) .75 (.33) .65 (.44) 
     Threat and warning .84 (.19) .73 (.41) .67 (.48) 
     Control .88 (.14) .73 (.25) .47 (.69) 
Confidence: Gamma on Related Lures    
     Threat .53 (.49) .63 (.42) .59 (.51) 
     Warning .46 (.46) .54 (.42) .42 (.63) 
     Threat and warning .56 (.34) .29 (.64) .42 (.62) 
     Control .45 (.52) .61 (.42) .32 (.62) 

Note: Standard deviations are given in parentheses. 
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Table 5 

Frequencies for categorical variables included in the multiple linear regression model. 

 n Working Retired 
Threat 43 9 34 
Control 34 11 23 
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Table 6 

Correlation table for continuous variables included in multiple linear regression. 

Variable 1 2 3 
1. Age    
2. Years of Education -.092   
3. SCQ Score  .138 -.238*  

Note: *p < .05, **p < .01, ***p < .001 
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Table 7 

Predictors included in the exploratory multiple linear regression on false alarms to related lure 
words. 

Variable B SE (B) β t p 
   Constant .734 .095  7.759 .000 
   Retirement Status -.131 .108 -.265 -1.215 .229 
   Group .213 .119 .489 1.786 .079 
   Age .000 .011 -.004 -.012 .991 
   Years of Education .026 .025 .339 1.040 .302 
   SCQ Score -.005 .008 -.228 -.678 .500 
   Group*Years of Education .013 .019 .136 .699 .487 
   Group*Age .007 .008 .181 .925 .359 
   Group*SCQ Score .001 .006 .030 .143 .886 
   Group*Retirement Status .301 .137 .692 2.202 .031 
   Age*Years of Education .000 .002 -.043 -.289 .774 
   Age*Retirement Status -.013 .012 -.362 -1.099 .276 
   Age*SCQ Score -.001 .000 -.249 -1.644 .105 
   Retirement Status*Years of Education -.053 .026 -.626 -2.020 .048 
   Retirement Status*SCQ Score .012 .007 .472 1.650 .104 
   SCQ Score* Years of Education -.001 .001 -.070 -.480 .633 

 

 
 

 

 

 

 

 

 

 

 

 



STEREOTYPE THREAT AND FALSE MEMORY  49  

Table 8 

Predictors included in the final multiple linear regression on false alarms to related lure words. 

Variable B SE (B) β t p 
   Constant .683 .072  9.554 .000 
   Retirement Status -.101 .084 -.205 -1.209 .231 
   Group .238 .106 .547 2.256 .027 
   Years of Education -.010 .028 -.135 -.370 .713 
   Group*Years of Education .098 .044 .989 2.209 .030 
   Group*Retirement Status .316 .119 .727 2.650 .010 
   Retirement Status*Years of Education -.010 .032 -.118 -.314 .754 
   Group*Years of Education*Retirement Status -.094 .048 -.893 -1.955 .055 
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Figure 1. 
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Figure 2. 
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Figure 3. 


