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Abstract

The research described here focused on the construct validation of implicit age attitudes.
In Study 1, I illustrated how implicit age attitudes failed to demonstrate the relationships
that construct validation of implicit attitudes more generally would anticipate,
highlighting the need to investigate the construct validity of implicit age attitudes.
Specifically, implicit age attitudes were dissociated from individuals’ explicit age
attitudes and age identity. Studies 2 through 5 pursued the construct validation of implicit
age attitudes. Study 2 examined whether asking different questions or using alternative
implicit measures would reveal stronger implicit-explicit relations. Instead, implicit age
attitudes, as assessed by 4 distinct measures, remain substantially dissociated from
anything individuals self-reported, including multiple measures of self-reported age
preferences, intergroup contact, age identity, perceived competence and likability,
expectations about one’s own aging process, and mortality concerns. In Studies 3 and 4, [
examined the measurement of implicit age attitudes, varying the age groups targeted in
implicit measurement. As assessed with two separate measures, implicit age attitudes
were consistently pro-young, but sensitive to which age groups represented younger and
older, and implicit attitudes toward middle-aged adults were moderated by individuals’
own age. Study 5 contrasted several hypotheses for how age attitudes could vary across
nations, such as nations’ collectivism, socioeconomic modernization, or the percentage of
older adults in the population. Culture is thought to influence the environment in which
an attitude is learned; I found that despite the dissociation in individuals’ implicit and
explicit age attitudes, there was evidence at the national level for their predictive validity.

National indicators of population aging predicted national levels of negative implicit and
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explicit attitudes toward older adults, suggesting that cultural contexts present different
messages about old people and aging and that these messages are one source of negative
associations with older adults. The persistent dissociation between individuals’ implicit
age attitudes and all self-report constructs remains a puzzle for their construct validity.
But as a whole, the present research represents significant progress in accumulating

evidence for the nomological net supporting the construct of implicit age attitudes.
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Introduction

Age, like gender and race, is one of the “basic” or “primitive” social categories
with which people automatically categorize others (Fiske, 1998; Kinzler, Shutts, &
Correll, 2010; Nelson, 2002). Despite this and in contrast to social psychology’s focus on
race and gender attitudes, age attitudes have received comparatively little empirical
attention (Chasteen, 2005; Nelson, 2002; Richeson & Shelton, 2006). This lack of social
cognitive research on aging is particularly surprising given the impermanence of a young
age identity—aging is inevitable and most people hope to live long enough to become an
“older adult”—and the increased population of older adults projected for the United
States (He, Sengupta, Velkoff, & DeBaros, 2005).

One potential explanation for the lack of attention to age attitudes is that age
attitudes, both implicitly (Greenwald et al., 2002; Levy & Banaji, 2002; Nosek, Smyth, et
al., 2007) and explicitly (Chasteen, 2005; Garstka, Schmitt, Branscombe, & Hummert,
2004; Richeson & Shelton, 2006), often fail to demonstrate the relationships that
construct validation of implicit attitudes more generally would anticipate. Thus, this
dissertation examines the construct validity of implicit age attitudes, by developing
“nomological net of facts, relationships, and validity evidence that clarifies the identity
and utility of the construct” (Nosek & Smyth, 2007, p. 15)

Background Research: Age Biases and Discrimination

Like sexism and racism, ageism or age bias is defined as the attitudes, stereotypes,
and discriminatory behavior directed at older adults (Butler, 1969; Palmore, 2003).
Stereotypes of older adults contain both negative and positive aspects, but negative

stereotypes predominate among young, middle-aged, and older adults (Hummert,



Garstka, Shaner, & Strahm, 1994). Meta-analytic research also indicates that self-
reported attitudes toward older adults are primarily negative among young and older
adults (Kite, Stockdale, Whitley, & Johnson, 2005) and that there is evidence of age
discrimination in a variety of contexts, including employment (Gordon & Arvey, 2004).

Research has also found that age bias differs from other social group biases like
race and gender (Chasteen, 2005; Garstka et al., 2004; Greenwald et al., 2002; Levy &
Banaji, 2002; Richeson & Shelton, 2006), in that older adults may continue to prefer the
young, rather than preferring their own age group—old people. Thus, research has had
difficulty generalizing to age bias from models developed to understand racism and
sexism. Currently, research on age bias and discrimination is limited by a lack of
understanding of the contexts and evaluations in which age bias is strongest (Gordon &
Arvey, 2004; Kite et al., 2005), of why and when older adults self-identify as old
(Greenwald et al., 2002, Hummert, Garstka, O’Brien, Greenwald, & Mellott, 2002), and
of interventions that effectively reduce age bias (National Research Council, 2006;
Packer & Chasteen, 2006).

In a review of the literature on age biases, stereotyping, and discrimination,
Richeson and Shelton (2006) note that although raw performance (especially cognitive
speed) does decline with age, cognitive-aging research that takes a more ecologically-
valid approach “suggests that stereotypes of cognitive functioning in older age are more
severe than most actual deficits and, furthermore, that the stereotypes largely mask age-
related cognitive performance gains” (Richeson & Shelton, 2006, p. 177). Indeed, it is
clear that the young anticipate a much poorer quality of life in old age than older adults

experience. More than 92% of college students overestimated the actual percentage (5%)



of older adults living in long-stay institutions and more than 65% underestimated the
actual percentage (75%) of older adults who were able to engage in their normal activities
(Harris, Changas, & Palmore, 1996, p. 578).

Implicit Age Attitudes

Most research on age bias has focused on individuals’ self-reported thoughts and
feelings for older adults (for exceptions, see Hummert et al., 2002; Levy & Banaji, 2002).
The present investigation draws upon research on implicit social cognition. Implicit
social cognition finds that group prejudice need not be intentional, endorsed, or even
introspectively available for it to influence behavior, but may simply be automatically
elicited. Expanding prejudice research’s traditional reliance on self-reported or explicit
attitudes, a variety of implicit measures have been developed, including the Implicit
Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998). These measures assess
attitudes without requiring introspection and under conditions that decrease
controllability of responses (Greenwald & Banaji, 1995; Nosek, Greenwald, & Banaji,
2007). Because individuals need not endorse or even be aware of their implicit responses,
implicit measures can reveal evaluations that are quite distinct from self-report.

Even though early research in implicit social cognition emphasized the divergence
between implicit and explicit attitude constructs, evidence for the construct validity of
implicit attitudes for a variety of social groups has accumulated, finding that (a) implicit
and explicit attitudes represent distinct but related constructs (Nosek & Smyth, 2007); (b)
the strength of the relationship between implicit and explicit attitudes varies based on
features of the attitude, such as the degree to which it elicits self-presentation concerns

and how well-elaborated it is (Nosek, 2005); (c) both implicit and explicit attitudes



predict a variety of social behaviors (Greenwald, Poehlman, Uhlmann, & Banaji, 2009);
and (d) group membership moderates the strength of implicit group preferences (Jost,
Banaji, & Nosek, 2004). Researchers interested in understanding age bias and
discrimination have also suggested that implicit age attitudes could be critical for
understanding why negative stereotypes tend to win out over positive stereotypes and the
factors that trigger the activation of negative rather than positive age stereotypes,
resulting in age discrimination (Hummert, 1999, p. 183).

Despite this interest in implicit age attitudes, age attitudes and identify fail to
conform to predictions derived from the construct validation of implicit attitudes in
general. Specifically, age attitudes reflected one of the weakest associations between
implicit and self-reported attitudes in an investigation of 95 social concepts (Nosek &
Hansen, 2008) and age-group membership has consistently failed to moderate the
strength of implicit age attitudes favoring the young (Levy & Banaji, 2002; Nosek,
Smyth, et al., 2007). The existing research on age attitudes is ambiguous as to whether
implicit age attitudes are simply distinct from other implicit social cognitions or whether
either the construct itself or the way that it is measured has weak validity. The research
described here begins by characterizing how implicit age attitudes and age identity
diverge from those for other social groups and then accumulates evidence for the
construct validity of implicit age attitudes. These findings also contribute to the
understanding of how implicit attitudes and identity operate in social groups where the
group boundaries are permeable and where individuals’ group identity may change.

Overview of Dissertation

In the research described here, I focus on the construct validation of implicit age



attitudes. In Study 1, I draw from a large web-based sample, finding that implicit age
attitudes strongly favor the young and are dissociated from both explicit age attitudes and
individuals’ age identity. These findings emphasize how age attitudes and identity
diverge from other social group attitudes and make the case for investigating the
construct validity of implicit age attitudes, which I investigated in Studies 2 through 5. In
Study 2, I focused on the dissociation between implicit and explicit age attitudes, by
testing whether asking different questions or using alternative implicit measures revealed
stronger implicit-explicit relations. I found that implicit age attitudes, as assessed by four
distinct measures, remain substantially dissociated from anything individuals self-
reported. In Studies 3 and 4, I investigated whether implicit age attitudes were construct-
valid, despite their dissociation from what individuals self-report. Using two different
measures of implicit age attitudes, I found that implicit age attitudes are sensitive to
which age groups represent younger people and older people. And critically, I found that
as social-identity theories would predict, participants’ own age moderates their implicit
age attitudes only when middle-aged adults represent younger people or older people. In
Study 35, I investigated whether implicit age attitudes demonstrated predictive validity by
varying meaningfully across nations; I hypothesized that the cumulative cultural
associations between older adults and negativity would be stronger in nations with larger
older populations, because of greater discussion of national concerns about the elderly
and aging. I found that national averages of implicit and explicit age attitudes favored
young more strongly for nations with larger older populations, and this relationship
persisted when accounting for nations’ socioeconomic development and their collectivist

orientation. Taken together, these findings accumulate evidence for the construct validity
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of implicit age attitudes, although the persistent dissociation between implicit and explicit

age attitudes remains a puzzle.

Study 1 — Implicit & explicit age attitudes:
Relationships with one another and with individuals’ age

In the present study, I describe how age attitudes diverge from other social group
attitudes, in order to guide the construct validation of implicit age attitudes that I pursue
in subsequent studies. One important way that age attitudes diverge from other social
attitudes is that age-group identity fails to moderate age-group preferences. Social
identity theories anticipate that individuals derive self-esteem from identifying with
social groups, even low-status groups. As a consequence, they are motivated to prefer
their ingroup (Greenwald et al., 2002; Tajfel & Turner, 1986). This expectation is
typically borne out in self-reported attitudes for a variety of social groups—those
belonging to socially-stigmatized groups typically report favoring their ingroup relative
to the socially-dominant outgroup.

However, system justification theory (Jost et al., 2004) has qualified this finding
by marshaling evidence that members of stigmatized groups demonstrate weaker
preferences for their ingroup than members of socially-dominant groups do. This is
particularly evident in implicit or automatic group preferences—members of stigmatized
groups are more likely to demonstrate implicit attitudes favoring the socially-dominant
outgroup than are members of socially-dominant groups, who typically demonstrate
implicit attitudes favoring their ingroup. Previous comparisons of implicit group

preferences for several socially-stigmatized groups have observed that implicit age



preferences demonstrate particularly small effects of group membership (Greenwald et
al., 2002; Jost et al., 2004; Nosek, Smyth, et al., 2007).

Here, I describe my own investigation of implicit and explicit age attitudes,
highlighting both their consistency across the age span and their surprising disassociation.
I examine these correlational results among data collected through the Project Implicit
infrastructure, and in Study 5, I describe further analysis of these data to understand how
implicit and explicit age attitudes vary across cultures.

Method
Source of Data

Project Implicit operates a research and education Virtual Laboratory, where
individuals can complete implicit and explicit measures of attitudes for a variety of social
groups (http://implicit.harvard.edu). More than 12 million study sessions have been
completed since the site’s launch in 1998, and Project Implicit has expanded with parallel
international sites that administer studies of implicit social cognition in 22 languages.
Visitors to the Project Implicit websites can select from a list of topics measuring implicit
and explicit attitudes toward old and young people, among others. These samples are not
intended or expected to be representative of the general population; selection biases
influence whether individuals learn about the website, choose to visit it, select one or
more attitude tasks, and complete the attitude measures. Even so, the sample’s size and
demographic heterogeneity (especially for age, compared to psychology participant
pools) allow me to correlationally examine age attitudes across the age span.
Participants

Participants chose the age task while visiting one of three publicly available



websites (see Footnote 1, Nosek, Smyth, et al., 2007) between the dates of July 12, 2000
and May 12, 2010. Some results from the data collected through May 12, 2006 have been
summarized elsewhere (Nosek, Smyth, et al., 2007). Demographic information is
reported for participants (Mae. = 27.0, SD = 12.2, range = 7 — 90+) who responded to at
least one of the implicit or explicit measures. Women (66%) made up the majority of the
sample (34% men), and 82% reported being US citizens. Most (61%) participants aged
25 or older reported having attained at least a bachelor’s degree. Participants reported
their racial background as follows: 0.9% American Indian, 6.6% Asian or Asian
American, 5.9% Black (not of Hispanic origin), 6.4% Hispanic or Hispanic American,
73.2% White (not of Hispanic origin), 3.7% multi-racial, and 3.3% other/unknown.
Design & Procedure

The Project Implicit age task always included an age IAT; at varying points in
data collection, participants were asked to self-report their age preferences in different
ways. The order in which the self-report measures and the IAT task were presented has
always been counterbalanced between-participants. Beginning in September 2006,
demographics were collected separately from self-reported attitudes, and the
demographic task’s order was also counterbalanced between participants. The age task on
the Project Implicit website closes with debriefing and feedback on IAT performance.
Measures

Age evaluation Implicit Association Test (IAT). Like most other implicit
measures, the IAT infers individuals’ preferences from how quickly individuals can
categorize concepts (such young people and old people) with evaluations (such as good

and bad or positive and negative). The basic principle behind these implicit measures is



that when evaluations are associated in memory with concepts, they can be categorized
together more quickly when they require the same response rather than opposing
responses (see Nosek, Greenwald, et al., 2007 for a review). The age IAT compares
individuals’ average speed of responding when sorting evaluations and concepts in two
different phases — one in which they sort young and good stimuli with one response key
while simultaneously sorting old and bad stimuli with another response key. In the other
phase, individuals sort old and good stimuli with one response key while simultaneously
sorting young and bad stimuli with the other response key. Most adults (80%) can sort
young with good (and old with bad) more quickly than the reverse (Nosek, Smyth, et al.,
2007). Implicit age attitudes were assessed using an IAT (Greenwald et al., 1998), that
paired the evaluative attributes of good (e.g., delightful, excellent) and bad (e.g., detest,
grief) and category faces of 3 female and 3 male Young and Old adults (available at
http://www.projectimplicit.net/stimuli.php). It consisted of seven trial blocks (Nosek,
Greenwald, et al., 2007), and order in which participants paired group categories and
evaluative attributes (i.e., young people-good and old people-bad versus young people-
bad and old people-good) was randomized between participants.

IAT scores were calculated using the D scoring algorithm (Greenwald, Nosek, &
Banaji, 2003), such that response latencies <400 ms and >10,000ms were excluded in
calculating the mean response latencies, trial latencies were calculated by adding a 600-
ms penalty for error trials, and scores represent the difference between the mean response
latencies of the critical blocks, divided by the inclusive standard deviation of latencies in
those blocks. Missing data, either because of participant dropout or database-transfer

errors, prevented the calculation of valid IAT scores for 8% of participants. Additionally,
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previously-established speed and accuracy thresholds (Nosek, Smyth, et al., 2007) were
applied to exclude IAT scores for participants with foo many fast responses (responses
<300 ms; either >10% fast responses averaged across all critical blocks, >24% fast
responses in one critical block, or >34% fast responses in one practice block) or oo many
categorization errors (as either >30% error rate averaged across all critical blocks, >39%
error rate in one critical block or across all practice blocks, or >49% error rate in one
practice block). Age IAT scores are scaled so that positive values indicate an attitude
favoring young people relative to old people (Cronbach’s o =.71).

Explicit age preferences. Participants self-reported how warm (10 = Warmest
feelings) or cold (0 = Coldest feelings) they felt toward old people and young people; the
warmth-difference score represents the relative difference in warmth, with positive scores
indicating warmer self-reported feelings for young people than for old people.
Participants also reported their relative age preferences using a 7-point item' that
parallels the IAT, with positive values indicating attitudes favoring the young; it assesses
preferences for young adults relative to older adults, on a response scale ranging from -3
(“I strongly prefer old people to young people”) to 3 (“I strongly prefer young people to
old people”; 0 reflected equal liking for both groups).

Explicit attitudes toward the aging process. A subset of participants (N =
44,414) also reported their attitudes toward the aging process, by rating how warm (10)

or cold (0) they felt toward being old and being young. The difference score between

! Other self-report measures (e.g., internal and external motivations to respond without age bias,
subjective age identity) have been assessed at various time points in data collection, but are not described in
this report. Because they are reported elsewhere (Nosek, Smyth, et al., 2007), similar self-reported relative
preference items (with 5 or 9 response options) are presented in Table 1-1 for comparison purposes but are
not described further.
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these ratings was calculated so that positive values represent greater relative warmth for
being young rather than being old.
Analysis Strategy
The large sample for this study permits an emphasis on effect size and confidence
intervals because of high statistical power. All statistical analyses and overall models
were statistically significant at p <.001 unless stated otherwise.
Results

Implicit and Explicit Age Attitudes

Table 1-1. Descriptive Statistics for Implicit and Explicit Attitudes from Project Implicit

Descriptive Statistics  Correlations with _Dates Administered

Variable N M  (SD) IAT Age Start End
IAT (D) 617,565 0.46 (0.39) - .02 07-17-2000 05-12-2010
Relative preferences (5-pt) 370,178 0.39 (0.78) .13 =21 07-17-2000 09-15-2006
Relative preferences (7-pt) 236,063 0.58 (1.17) .13 -20  09-16-2006 05-12-2010
Relative preferences (9-pt) 45,770 0.62 (1.65) .14 -.18  03-23-2001 04-30-2004
Warmth differential: People 640,196 0.40 (2.23) 12 -.15 11-29-2000 05-12-2010
Young People 640,799 7.07 (1.94) .03 =11
Old People 640,872 6.67 (1.96) -.10 .07
Warmth differential: Aging 44,414 3.26 (3.34) 13 -.16  03-23-2001 04-30-2004
Being Young 44,546 7.61 (2.14) .07 =22
Being Old 44,527 435 (236) -.11 .03

Note. All correlations are significant at p <.0001.

Table 1-1 displays descriptive statistics for the various measures of age attitudes,
their correlations with participants’ age and implicit age attitudes, and the time span
during which each item was assessed. Implicit and explicit age attitudes were weakly but
positively correlated, Mean correlation (r) = .13. Previous research (Nosek, Smyth, et al.,
2007) reported that for nine social preference IATs (e.g., race, skin tone, sexual

orientation, weight), the age IAT demonstrated the strongest preference for the dominant
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group. The current results indicate that implicit attitudes strongly favoring young relative
to old people on average, Cohen’s d = 1.19. In fact, 80.1% of adults exhibited reliably
pro-young implicit attitudes (D > .15), 13.7% demonstrated equal implicit liking for
young and old people, while only 6.2% demonstrated stronger implicit attitudes favoring
old people relative to young people.

Participants also self-reported preferring young people more than old people. This
effect was consistent when self-reported preferences were assessed either as the
difference score in self-reported warmth toward young people compared to old people (d
=0.18) or as single item assessing self-reported preferences for young relative to old
people (d = 0.49). In contrast to the proportion of adults demonstrating implicit attitudes
that favored the young, participants’ self-reported relative preferences were more
egalitarian. Many (41.4%) reported liking young people and old people equally, although
44.6% reported attitudes favoring young relative to old people and only 14.0% reported
favoring old relative to young people.

Age span differences: Older adults prefer young implicitly, and prefer both
old and young explicitly. Preference for the social group to which one belongs over
others is an essential component of social identity theory (Tajfel & Turner, 1986). But as
others have observed (Greenwald et al., 2002; Jost et al., 2004; Levy & Banaji, 2002;
Nosek, Smyth, et al., 2007), implicit age attitudes were consistently pro-young among

participants of different ages®. Implicit age attitudes consistently favored the young

? It is plausible that age attitudes could fail to show the expected group membership effects
because older adults subjectively identify as young and prefer the young age group, regardless of their
chronological age. We (Lindner & Nosek, 2010) examined how subjective age, how old individuals feel,
differed from their actual or chronological age. Subjective age increased around half as slowly as
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among adults of all ages; implicit age preferences even increased slightly with age, » =
.02. Further examination of the average level of implicit age attitudes across age groups
(grouped here and elsewhere as ages 10-17, 18-24, 25-34, 35-44, 45-54, 55-64, or 65-89)
emphasizes the consistency of implicit attitudes favoring the young across the age span
(Ms range = 0.47 — 0.50). The single exception was those aged 10-17.

I used contrast coding to compare these adolescents to adults aged 18 and older,
and estimated the mean difference in age preferences between adolescents and adults.
Relative to adults, adolescents demonstrated significantly (all ps <.0001) weaker implicit
age preferences, B = -.064, SEg =.002, np2 =.002, though they self-reported greater
warmth for young people relative to old people, B =0.938, SEz =.009, np2 =.016. By
way of comparison, adults aged 65 and older (relative to adults aged 18-64),
demonstrated slightly stronger implicit preferences favoring the young, B =.027, SEg =
006, #(448322) = 4.39, p < .0001, > < .00001.

This lack of age-group differences in implicit age attitudes is an important
divergence from other social groups, including African Americans, women, and gay
men/lesbians, all of whom, relative to members of the socially-dominant group,
demonstrate greater liking for their own group despite its stigmatization (Jost et al.,
2004). Social identity theory (Tajfel & Turner, 1986) would predict that older adults’
failure to prefer their age group and identify as old prevents their age identity from
buffering their self-esteem when confronted with age discrimination, which they are

likely to experience (Palmore, 2001).

individuals’ chronological age. But when predicting implicit age attitudes among older adults (aged 50-89),
subjective age and its interaction with chronological age did not account for any meaningful variation in
their age attitudes (R*=.002).
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Variation in explicit preferences across the age span reveals a different pattern—
the negative correlations between self-reported age attitudes and participants’ age
indicate that older participants reported greater liking for old people, relative to younger
participants. The separate ratings of warmth towards young people and old people
indicate that these age-span changes were driven by simultaneous cooling warmth toward
young people, 7,4 = -.11, and increasing warmth toward old people, 7. = .07. But
follow-up analysis indicated that older adults (aged 65-89) did not self-report greater
liking for their own age group than for young people, such that adults aged 65 and older
reported feeling slightly warmer to young people (M = 6.9) than to old people (M = 6.6),
paired t(5265) = 5.80, p <.0001, d = 0.08; older adults also self-reported relative
preferences that slightly favored their age outgroup. In their self-reported warmth toward
old and young people, college-aged adults (ages 18—24) reported feelingly warmer to
young people (M = 7.2) than toward old people (M = 6.7), paired (265593) = 133.41, p <
.0001, d = 0.26. Although older adults reported feeling slightly warmer toward young
people than toward old people, this effect size demonstrates that this outgroup preference
was very slight. Regardless, it is striking that older adults failed to report greater liking
for their own age group.

Do Implicit Age Biases Reflect Attitudes toward Aging, rather than toward Older
Adults?

Some have suggested that age attitudes do not reflect negativity toward older
adults as a group but toward the category itself, such as declines in health or cognitive
abilities and fears of encroaching death (Martens, Goldenberg, & Greenberg, 2005;

Martens, Greenberg, Schimel, & Landau, 2004). Participants’ self-reported feelings
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toward being old or being young provide one way of evaluating whether this explanation
accounts for the relative strength of implicit age attitudes. Overall, adult participants (N =
31608 for those who rated their warmth toward all four concepts) reported viewing old
people (M = 6.4) much more positively than they viewed being old (M = 4.4). Compared
to their feelings toward old people, they reported viewing young people slightly more
positively (M = 6.8) and viewed being young even more positively (M = 7.5). Attitudes
toward the aging process differed among participants of different ages, such participants’
own age correlated positively with warmth toward being old, r = .03, and negatively with
warmth toward being young, r = -.22.

However, the critical test of this hypothesis is whether attitudes toward the aging
process predict implicit age attitudes better than attitudes toward old people themselves.
Compared to a model that predicted implicit age attitudes from non-college-aged adults’
(aged 25-89, N = 9932) difference in warmth toward young people relative to old people
(R* = .028), implicit age attitudes were significantly, but not substantially better predicted
(AR* = .009) by adding warmer feelings for being young, p=.057, p <.0001, and colder
feelings for being old, B =-.075, p <.0001, to the model. No significant higher-order
interactions among these self-reports or with participants’ own age qualified these results.
This is preliminary evidence that despite its low correlation with self-reported age
attitudes, the age IAT is not substantially predicted by individuals’ self-reported
negativity toward aging. This idea was examined further in Study 2.

Discussion
The results for explicit attitudes indicate that although age-group membership

predicted relative differences in explicit age attitudes—in that participants’ age was
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associated with increasing self-reported warmth for old people and cooling warmth for
young people—older adults did not self-report greater liking for their own age group.
These findings highlight how age group identity and preferences diverge from other
social groups. Research on subjective age identity (as the age that one feels rather than
one’s chronological age) suggests one explanation for the attenuated effects of age
group-membership in self-reported age attitudes. This research finds that older adults
avoid identifying as old by reporting that they feel younger than they are, with adults over
40 reporting that they feel 20% younger than their chronological age (Rubin & Berntsen,
2006). This would suggest that even retirement-age adults may fail to identify as an “old
person;” this failure to identify as old could explain why older adults failed to self-report
preferring the age-group to which others perceive them as belonging.

The results for implicit age attitudes suggest that the strong implicit attitudes
favoring young relative to old people were also consistently strong across the sample’s
age span—older adults demonstrate implicit age attitudes that are just as strong as those
of young adults. It also appears that despite the relative dissociation between implicit and
explicit age attitudes, implicit age attitudes were not substantively predicted by self-
reported attitudes toward the aging process, after accounting for individuals’ self-reported

attitudes toward old people.

Study 2 — Structure of Implicit and Explicit Age Attitudes

The results from Study 1 emphasize both the strength of implicit age attitudes

favoring the young and the dissociation between explicit and implicit age attitudes, as



17

assessed by the IAT (Mean r = .13). Across topics, implicit and explicit measures reveal
some degree of dissociation from one another, but age attitudes reflect one of the weakest
associations between implicit and self-reported attitudes among 95 social concepts
examined (see Figure 5, Nosek & Hansen, 2008). This could mean (a) that the measures
are invalid, (b) that implicit and explicit age attitudes are valid measures, just largely
dissociated, or (c) that asking different questions or using alternative implicit measures
would reveal stronger relations. Possibility (c¢) is not mutually exclusive of either (a) or
(b), but it is the most obvious, and tractable, option to examine next.

For Study 2, I tested the relations among a variety of implicit and explicit age
measures to see if any measures would elicit stronger implicit-explicit correspondence. In
this study, a sample of young adults completed self-report measures assessing age
preferences, attitudes toward the aging process, and both negative and positive
stereotypes of old age. These measures represented a variety of other previously-
unstudied constructs, such as intergroup contact, expectations about one’s own aging
process, and concerns about mortality and ill-health. Implicit age attitudes were assessed
with four different implicit attitude measures: the Implicit Association Test (IAT;
Greenwald et al., 1998), the Brief IAT (BIAT; Sriram & Greenwald, 2009); the Sorting
Paired-Features Task (SPF; Bar-Anan, Nosek, & Vianello, 2009), and the Affect
Misattribution Procedure (AMP; Payne, Cheng, Govorun, & Stewart, 2005). This was
intended to address the possibility of (a) above, that one implicit measure might have
particularly weak validity, while others reflect stronger convergent validity with self-
reports. | examine the correlations among and between implicit and self-report measures,

to examine whether any of the variety of self-reported attitudes about old age and aging
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predict meaningful variation in implicit age attitudes.

My selection of the explicit measures related to old age and aging was guided by
existing hypotheses for why attitudes toward older adults are so negative. As discussed in
Study 1, mortality-salience theorists have suggested that age attitudes may not necessarily
reflect negativity toward older adults themselves. Instead, age attitudes may reflect
negativity toward old age as a category, as represented by declines in health or cognitive
abilities and fears of encroaching death (e.g., Martens et al., 2005). This would suggest
that anxiety about aging or negative old-age stereotypes about cognitive functioning,
health, and proximity to death would be more closely related to implicit age attitudes than
self-reported attitudes about older adults themselves. Another potential explanation for
the dissociation between implicit and explicit age attitudes comes from the stereotype-
content model (Cuddy, Fiske, & Glick, 2007; Fiske, Cuddy, & Glick, 2002). This
research finds that compared to young adults, older adults as seen as warmer but less
competent, suggesting that older adults’ perceived incompetence, rather than their
perceived warmth, is driving implicit age attitudes favoring the young.

Method
Participants

Participants (N = 229) completed the study in return for partial course credit in an
introductory psychology course. Participants (Mae. = 19.0, SD = 1.3, range = 17 — 26)
consisted of 87 men and 113 women (29 failed to report demographics, collected
separately). Participants reported their racial background as follows: 131 as White (57%);
50 as Asian, Native Hawaiian, or Pacific Islander (22%), 5 as multiracial (2%), 2 as

Black (1%), and 12 reported that their race did not fall into any of these categories. 10
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participants who had reported their racial background also reported a Hispanic ethnic
background. Because of computer error, AMP data were not collected for 6 participants,
and SPF and IAT data were not collected for 1 participant.
Design and Procedure

After providing consent, participants provided their university ID to link their
responses with the demographics information they provided when registering with the
Department participant pool at the beginning of that academic semester. Once
participants understood the general instructions for the tasks, they proceeded through the
study at their own pace. The instructions for each explicit task indicated the number of
items it included, and the instructions for each implicit measure estimated the amount of
time required to complete the task. The study itself presented four implicit measures
(IAT, BIAT, SPF, and AMP) and four explicit measures (the images of old age scale, the
anxiety about aging scale, participants’ gut and actual feelings toward young people and
old people, and a sequence of items concerning the warmth and competence of old and
young people and participants’ relative age preferences and relative age identity). The
study alternated between implicit and explicit measures, and the order in which they were
presented was counterbalanced using a Latin-Square design. After completing the AMP,
participants were asked to report their familiarity with the pinyin pictographs they had
just seen, and during debriefing, participants were given the opportunity to identify as
many of the task’s pinyin pictographs as they could. The study closed with debriefing.
Measures

Explicit measures. The explicit measures consisted of self-report items assessing

a variety of constructs. Participants’ positive expectations about aging were assessed with
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nine items (Cronbach’s a. = .76) from the anxiety about aging scale (Lasher &
Faulkender, 1993). These items assessed: (a) group contact with older adults (‘1 enjoy
being around old people™; “I feel very comfortable when I am around an old person™; “I
enjoy talking with old people”); (b) positive expectations about one’s own psychological
well-being (“I fear it will be very hard for me to find contentment in old age”, reverse-
coded; “I will have plenty to occupy my time when I am old”); (c) lack of concern about
age-related physical changes (‘I have never dreaded looking old”; “It doesn't bother me
to imagine myself as being old”); and (d) positive expectations about age-related losses
(“I fear when I am old all my friends will be gone”, reverse-coded; “I worry that people
will ignore me when I am old”, reverse-coded). Participants responded to the items using
a 6-point agree-disagree scale, which was then centered to range from -2.5 (Strongly
Disagree) to 2.5 (Strongly Agree).

Participants also reported how accurately old people in general were described by
stereotypes of old age (Levy, Kasl, & Gill, 2004), using a 7-point scale that ranged from
0 (Furthest from what you think) to 6 (Closest to what you think). The scale consisted of
stereotypes in 9 domains that were either positive (well-groomed, active, wise, full of life,
capable, positive outlook, healthy, family-oriented, will to live; a = .66) or negative (walk
slowly, wrinkled, senile, dying, helpless, grumpy, sick, lonely, given up; o =.72).

In one sequence of self-report items, participants completed two bipolar items
assessing relative age preferences and relative age-group identity. The response scale
ranged from 1 to 7, and was then centered so that scores range from -3 (I strongly prefer
old people to young people, I strongly identify as being old) to 3 (I strongly prefer young

people to old people; I strongly identify as being young). Before continuing to the next



21

implicit task in the study, participants also evaluated the warmth (0 = Very cold to 10 =
Very warm) and competence (0 = Very incompetent to 10 = Very competent) of the
average young person and the average old person. Competence and warmth difference
scores were calculated to represent the relative age-group difference, such that positive
scores indicate that young people were perceived as being more competent or warmer
than old people.

In another sequence of self-report items, participants reported both their gut and
actual feelings toward young and old people. The instructions introduced this idea by
stating: “People’s gut reactions about a topic can be different from their feelings after
they have had time to think about it. For example, someone who is trying to quit smoking
might have a very positive gut reaction, but negative actual feelings toward smoking.”
Participants then rated their gut feelings and actual feelings for both old people and
young people using a scale ranging from 0 (Coldest feelings) to 10 (Warmest feelings).
Gut and actual feeling difference scores were calculated to reflect relative age-group
differences, such that positive scores indicate greater self-reported positivity toward
young people relative to old people.

Implicit measures. The implicit measures assessed implicit attitudes for young
people and old people, and consisted of the Implicit Association Test (IAT; Greenwald et
al., 1998), the Brief IAT (BIAT; Sriram & Greenwald, 2009); the Sorting Paired-Features
Task (SPF; Bar-Anan, Nosek, & Vianello, 2009), and the Affect Misattribution
Procedure (AMP; Payne, Cheng, Govorun, & Stewart, 2005).

Common features of the implicit measures. The design and scoring procedure for

the IAT, SPF, and Brief IAT had several common features. First, the evaluative stimuli
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were randomly selected from a common set of good (brilliant, cheerful, delight, enjoy,
excellent, friend, funny, glee, glorious, great, happy, joy, laugh, love, lucky, marvelous,
peace, pleasant, pleasure, smile, splendid, success, sunshine, superb, triumph, wonderful)
and bad (abuse, agony, angry, brutal, crash, destroy, dirty, disaster, enemy, evil, failure,
frown, gross, horrible, humiliate, nasty, noxious, poison, pollution, rotten, stink, terrible,
tragic, unpleasant, vomit, yucky) words. Second, the face stimuli for young and old adults
were randomly selected from a common pool of images chosen from a diverse aging-
faces database (Minear & Park, 2004). An equal number of male and female faces
represented the young and old group category in each implicit task (see Appendix 1 for
all stimuli). Third, if participants made an error in categorizing a stimulus, a red “X”
appeared below the stimulus (or stimuli-pair for the SPF) and persisted until participants
corrected their response. Current recommendations for scoring the IAT (Greenwald et al.,
2003) and BIAT (Sriram & Greenwald, 2009) were followed, such that: (a) response
latencies < 400 milliseconds (ms) and >10,000 ms were excluded in calculating the mean
response latencies, (b) trial latencies were calculated from the beginning of the trial until
the time of a correct response, so that error trials include the time required to correct the
initial response, and (c) scores represent the difference between the mean response
latencies of the critical blocks, divided by the inclusive standard deviation of latencies in
those blocks.

IAT. The IAT assessed the relative strength of participants’ associations between
good and bad evaluative attributes and faces representing the young and old group
categories (Nosek, Smyth, et al., 2007). Its design is consistent with the age IAT

described in Study 1, and scores are scaled so that positive values indicate an attitude
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favoring young people relative to old people (Cronbach’s o for 4 15-trial parcels = .82).
As a necessary consequence of its design, the age IAT score represents the relative
strength of individuals’ associations between good or bad and young or old. It is not
possible to discern whether a strongly pro-young IAT score is driven by strong
associations between young and good or between old and bad. IAT scores were excluded
from analysis for 3 participants who had too many error trials or too many fast trials (see
Study 1 for exclusion criteria).

Brief IAT. As its name suggests, the Brief IAT (Sriram & Greenwald, 2009)
retains some of the IAT’s procedural features, but shortens measurement time by roughly
one-half. An important procedural distinction to the IAT is that the Brief IAT directs
participants to focus on two of the task’s four categories. Participants are directed to sort
young faces and good stimuli with a focal response key and categorize everything else
(i.e., old faces and bad stimuli) with another “nonfocal” key. The “everything else” items
and stimuli are not named or labeled. For the purposes of performing the task, the
participant need only recognize that they are not the focal categories - young faces and
good words. The Brief IAT consisted of four 28-trial blocks in which the focal categories
were good and young, good and old, bad and young, or bad and old. The order in which
these blocks appeared was randomized across participants. Each block began by briefly
repeating the instructions and directing participants to the focal category labels, which
were located in the top-center of the screen throughout the task. This study was
conducted in 2006, which was early in the process of validating the Brief IAT and
establishing its design. Later validation of the Brief IAT (Sriram & Greenwald, 2009)

found that the good-focal, but not the bad-focal, Brief IAT has satisfactory internal
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consistency, test-retest correlation, and correlations with explicit attitudes. Because of
this, Brief AT scores are only calculated and reported for the good-focal blocks, which
focused on good and young or old (o. = .77). Scores are scaled so that positive values
indicate stronger relative associations between good and young rather than old. Brief IAT
scores were excluded for 14 participants who had too many fast responses (<300 ms,
either >10% for the entire task or >24% in at least one block) or had greater than 39%
error responses in at least one block.

SPF. The Sorting Paired Features (SPF) task (Bar-Anan et al., 2009) consists of a
single task with four response alternatives (young people-good, young people-bad, old
people-good, old people-bad). In the SPF, labels for the four category-evaluation pairs
(young people-good, young people-bad, old people-good, old people-bad) are presented
in the four corners of the computer screen, with their spatial location being
counterbalanced across participants, and are represented with a distinct response key (‘q’,
‘p’, ‘c’,and ‘m’). In each trial, one of the four category-evaluation pairs appeared in the
center of the computer screen. In the SPF’s three identical blocks, participants used the
response keys to sort the category-evaluation stimulus pairs into the appropriate corner as
quickly as possible. The first four of each block’s forty trials presented one of each of the
four category-evaluation pairs to familiarize participants with the task. The remaining
trials were randomized so that each of the four category-evaluation pairs was presented
an equal number of times. SPF scores were calculated to parallel the IAT and BIAT D
scores, such that scores represent the difference between the mean response latency of
sorting a particular category-evaluation pair (e.g., old-good) and the overall mean of

response latencies for all trials, as scaled by the overall standard deviation of latencies for
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all trials. The four component SPF scores are algebraically dependent, but represent the
relative strength of associations with old-bad (Cronbach’s o.= .19), old-good (o = .35),
young-bad (0. = .07), and young-good (o = .42). Because of these scores’ low reliability, I
also calculated two scores, representing the relative strength of stereotypic young (o =
.37) and old (o = .38) associations’. These SPF scores are scaled so that positive scores
represent stronger stereotypic associations, with positive SPF-Young scores representing
stronger associations for young-good than for young-bad, and SPF-Old scores
representing stronger associations with old-bad than with old-good. SPF scores were
excluded from analysis for 5 participants who had a below-chance accuracy rate (< 25%)
in sorting the group-evaluation pairs or who had more than 1/6 trials outside of the
analyzed latency range (400-10000 ms).

AMP. The AMP is distinct from the other implicit measures described here. The
other reaction-time measures infer individuals’ age preferences from their response speed
when sorting young or old faces with evaluative categories like good and bad. The AMP
infers individuals’ preferences from the extent to which their feelings toward primed old
or young faces influence evaluation of novel target stimuli. In the AMP, participants
evaluate Chinese pinyin pictographs (see Appendix 2 for all pinyin characters) as either
more positive or more negative than the average pictograph. Participants were instructed
to use their gut feelings to make their evaluations quickly and told that a face would
appear before each pictograph, but that it was important to ignore the face and evaluate

only the pictograph. To familiarize participants with the pictographs and how quickly

? Analysis examining how the individual SPF component scores related to the other implicit and
self-report measures was conducted and revealed the same pattern of results—except that the individual
SPF scores were more strongly correlated (Mean |r| = .33), as is expected for interdependent scores.
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they would flash on the screen, participants began with a 5-trial practice block in which
only the Chinese pictographs were presented. The AMP’s critical block consisted of 72
trials throughout which the evaluative categories (Less Pleasant and More Pleasant)
appeared in the upper-left and upper-right corners. In each trial of the critical block, a
randomly-selected stimulus (old face, young face, or a neutral grey square) was primed
for 75 ms, after which a blank screen was presented for 125 ms, then a Chinese
pictograph was presented for 100 ms before being replaced with an image of white noise
until participants evaluated the pictograph. The next trial began as soon as participants
evaluated the preceding pictograph. The pinyin pictographs were randomly selected from
a pool of 200 (from http://www.unc.edu/~bkpayne/materials.html). Because participants
differ in how likely they are to respond pleasant, old and young AMP scores represent
participants’ likelihood of responding pleasant after an old prime relative to the neutral
grey square. As in previous research (Payne et al., 2005, Experiments 5 & 6), the overall
AMP score was calculated as the difference between the proportion of pleasant responses
after old relative to young primes; positive values indicate greater positivity toward
young people (a for 24 pairs = .61). AMP scores were excluded from analysis for 28
participants because they were native speakers or students of a language using pinyin
pictographs and for 7 participants who had more than 40% trials faster than 400 ms.
Results

Table 2-1 summarizes descriptive statistics for the implicit and explicit measures
and their intercorrelations. Descriptive statistics are reported for subscales of self-
reported attitudes toward aging and old-age stereotypes. I first describe the relationships

among the implicit measures and among the explicit measures. I then examine the
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structure of the self-report measures and whether any of these age-related attitudes
correlate with implicit age attitudes.
Relationships among Implicit Measures

Overall, implicit age attitudes significantly differed from the zero-point, which
indicates no preference. The age IAT demonstrated a strong effect size favoring young
compared to old people, d = 1.27, 1(224) = 19.11, p <.001, while the Brief IAT, d = 0.29,
#(215)=2.79, p = .006, and the AMP, d = 0.20, #(195) = 4.26, p <.001, demonstrated a
small effect size of attitudes favoring young compared to old people. Similarly, the SPF-
Old demonstrated a small effect size for stronger old-bad associations than old-good
associations, d = 0.24, 1(222) = 3.56, p < .001, and the SPF-Young demonstrated
moderately stronger young-good associations than young-bad associations, d = 0.66,
#(222) =9.86, p < .001. Thus, implicit attitudes favoring young compared to old people
appear to be much stronger for the IAT than for the other implicit measures.

As has been observed with other topics (e.g., self-esteem: Bosson, Swann, &
Pennebaker, 2000), reaction-time-based measures of implicit age attitudes were weakly
intercorrelated (Mean r = .19; range = .07 — .28) in the anticipated positive direction. The
AMP score, indicating the proportion of pleasant responses after old relative to young
faces, correlated marginally or nonsignificantly with the other implicit measures, Mean r
=.10*. Given the low intercorrelations among the implicit measures, it is reasonable to

anticipate that at least some implicit measures will be dissociated from self-reported

* This could suggest that the AMP failed to represent implicit attitudes, as suggested by Bar-Anan
and Nosek (2011), who found that roughly half of participants retrospectively reported rating the primes
(e.g., the young and old faces), which they were instructed to ignore, rather than the targets. Excluding
those who ignored the instructions greatly reduced the AMP’s internal consistency and relationships with
other criterion variables, which (if participants’ retrospective self-reports are accurate rather than post-hoc
inferences), threatens its validity as a measure of implicit attitudes.
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attitudes, while one or more could relate to self-reported age attitudes. However, the low
correlation between the IAT and Brief IAT is surprising because participants are
behaviorally doing the same thing in both tasks—this suggests that directing participants
to focus their attention on good rather than on bad has important consequences for how
strongly participants implicitly favor young compared to old people.
Correlations among Explicit Measures

Among the explicit measures, correlations varied widely (range = -.31 —.57) but
in anticipated directions. For example, the explicit measures of age preferences (as
relative age preferences and age-group difference scores of perceived competence,
perceived warmth, gut feelings, or actual feelings) positively correlated with one another,

Mean r=.217.



29

100" > d SUIAapun-o|

-PI0g ‘10" > d SUIIdPUN 60" > d prog 01" > d oyvy]

627 = N ‘Seinseawt 301[dxo uowe SUONB[ALIOIIANU] €77
= N ‘SUOTJR[QIIOD 91098 IS JOUI0 [[V "S1T = N ‘Seanseaur JOT[dxa M ‘717 = N ‘SIS UM SUONEB[OIIOd TV 'S6T = N ‘seanseautt J1o1[dxo ynm 061 = N
SAdS YIM T8 =N “LVIE UM [SUONE]ILIOD 1038 JINV "STT = N SPINSBAUW JdI[dX0 IM “[7T = N “SAdS YA TIT =N “LVIL UM 761 =N ‘dINV ‘yim
SUONB[OLIOD [ Y] "2INpadold Uonnqrnesijy 109V = JINV SISel seInjes,J-paired Sunios = IdS ‘LVIJIoUg = LVIg 1S91 uoneroossy jordwy = [y] 270N

(tT'1) 90°C Amuepl *LT 301X

T orn vt SOURIRJRI 9]  dABE[IY
IT IT (907 200 sBuroo) [eNOY ST DUIJJIP
T | IT (97 6£0 s3ureey Iy ‘p1  PIO—Sunox
80" I q W Amo.Nv [Sa] oocoﬁwmaoo €l uwoo-v.-o.«o.:u
10- 80" [S€ TT ¢r (17’0 6T0- uepy g IoIdxyg
vl 6L | 2" 8T 60" 90 (z8'0) Lg€ 2ATJUSON ‘IT  d3e plo
€0- oI |¥I- 8T o1- Te- T (69°0) 6T°¢ oAIISOd *0T  JO sdSewy
10- So-|v1- IT- 20~ €I-|TT- 20 @811 €10 $38S07T *6 duide
v0- 0I-[80- ¢€0- 80 0 |FT- LI' |FT (STT) 01°0-  seBueyp [eaIsAyq '8 noqe
€0 so-|co 100 so [I-|o1- OF |8T ST O1'D oro Sug-M L suopexadxd
- ¥ | €1- 0C- L0- To- |6l 0 |€I° TT 6% 1D 9¢0 wejuoo dnoin -9 ApIsod
00 €0° [0 000 10 107 |9r" 10-[00° SO- 000 SO (0€0) 020 Sunok :1dS ‘s
100 0l [L00 € €0~ I | €00 To0-|To- €0 TO- 90~ | II° (LT0) 900 PIO :ddS ‘¥
€0 ¢ |8T 8T 60- €I [60° €0-|10- TO0 To €0 |[L00 BT (87°0) ¥1°0 LVIg pooD ¢ saudrdgaud
S0~ 80" |9r' 0I' SO- 9" [90- L0 |€0° €0- TOo- TO |SO0 ZIT TI (TT0) $0°0  9OUARYIP JINV T a3e
10- 60" [20° L00 L0- O [100 80-|00- €00 60- €0 [PT LI’ IT 600 (€€0) €40 (@ LvI ‘1 yprduy
LT 91T | ST #I €1 T | Il O | 6 8 L 9 S 12 € 4 (as) w

XLIJBJA] UODB[LIO)) saAndLsaq

synpy 3unof Suowp SaUNSvIP J10day-J]2S puv J1o1jdut] 410f XLV UOLD]2.L100) pUp SOUSYDIS 2413dLIDSI(T “ -7 d1qeL,



30

Relationships between Implicit and Explicit Measures

I had previously proposed to use structural equation modeling to understand the
underlying structure of implicit and explicit age attitudes and how they related to other
age-related constructs. I conducted preliminary analysis using structural equation
modeling to represent implicit and explicit constructs. But the weak communalities
among the variables appear to have restricted the model fit, making it impossible to
evaluate whether the mediocre model fit when representing an implicit construct and its
relationship with various self-report constructs was due to incorrect model specification
or was simply restricted by the tiny relationships among the implicit and explicit
measures.

I then conducted an exploratory factor analysis of the 32 explicit items, excluding
age identity. I found that it was possible to represent the self-report items as six correlated
(M |r| = .21, rs range = -.47 — .37) factors, representing negative attitudes toward older
adults, group contact, mild but ambivalent old-age stereotypes, positive expectations
about one’s own aging, positive expectations about physical changes, death and loss
concerns. However, less than half (42%) of the variance in self-reported attitudes
represented common variance that could be considered in factor analysis. More
importantly, the purpose of using such a large range of self-report constructs was to
evaluate whether implicit and explicit age attitudes were simply measuring different
constructs, such that individuals could self-report feelings toward aging and old-age that
do predict meaningful variation in implicit age attitudes. Thus, the analyses reported
below focus on the direct relationships between implicit and explicit measures and

whether any self-reported constructs can predict meaningful variation in any measure of
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implicit age attitudes.

Bivariate correlation between implicit attitudes and explicit constructs. I first
examined how the implicit measures of age preferences correlated either with self-
reported age preferences (5 items) or self-reported feelings toward aging and old age (27
items). To do so, measures were scored so that higher scores reflect greater negativity
toward old people or aging; thus, negative correlations are in the opposite of the

anticipated direction. These bivariate correlations are summarized in Table 2-2.

Table 2-2. Summary of Correlations of Implicit Measures with Explicit Constructs

Correlations with Correlations with

];:’);S;liietnﬁegse Explicit Attitudes to Aging & Old Age

Implicit Measures ~ Mean Max 25 %ile  Mean 75 %ile Max
IAT .04 .10 -.01 .02 .05 A1

Brief IAT 13 .28 -.04 .02 .08 .14
SPF-Old .08 13 -.01 .02 .05 A1
SPF-Young .02 .05 -.03 .03 .09 .16
AMP Difference .09 .16 -.07 -.02 .02 .07

Note. p < .05 for |r| > .13.

The IAT, SPF-Young, SPF-Old, and AMP were largely disassociated from self-
reported attitudes toward older adults (all Mean rs <.09; all rs <.16). The Brief IAT
exhibited its strongest correlation with age-group differences in gut feelings (» = .28), but
its correlations with the self-reported age preferences (Mean r = .13) were not
significantly stronger than those for the other implicit measures. Of the implicit-explicit
correlations for age preferences, all implicit-explicit correlations were in the anticipated

direction; the sole exception was perceived competence, which correlated in the opposite
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of the expected direction with the implicit measures (Mean r = -.05). All implicit
measures were essentially unrelated to attitudes about aging and old age.

Hierarchical regressions testing whether any self-reported attitudes predict
implicit age preferences. To test the critical research question for the study, I next
conducted a series of hierarchical linear regressions predicting each of implicit measures
from the self-report measures; the self-report measures were scored so that higher values
indicate greater negativity toward older adults. The results for these regressions are
summarized in Table 2-3. I first predicted implicit preferences from self-reported age-
group preferences. Step 2 added the 9 items assessing aging anxiety, and Step 3 added the

18 items assessing positive and negative stereotypes of old age.

Table 2-3. Hierarchical Regressions Predicting Implicit Measures from Self-Report

Step 1. Step 2. Step 3. Total
Explicit age Aging Old-age
preferences anxiety stereotypes
Predicting R? AR? AR? R? Adj-R*
IAT .03 .04 .07 14 <.01
Brief IAT A2 .03 .10 25 12
SPF-Old .04 .03 .07 14 <.01
SPF-Young .003 .02 A5 17 .03
AMP Difference .05 .02 .10 17 .01

Ignoring the cost of including so many individual predictors (i.e., focusing on the
R? rather than on the adjusted-R?), the results indicate that self-reported age-group
preferences predict some variation in implicit age attitudes, particularly on the Brief IAT.
In Step 2, aging anxiety predicts very little additional variation in implicit age attitudes.

And old-age stereotypes predict some additional differences in implicit age attitudes, but
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contrary to expectations, this is most apparent for the SPF-Young score, representing
negative and positive associations with Young People. Collectively, these self-report
measures accounted for between 17% and 25% of the total variation in implicit age
attitudes. Accounting for 25% of the variance is equivalent to a cumulative » of .40 to .50.
At first glance, this seems impressive, suggesting that implicit age attitudes are not
strongly correlated with any single self-report measure about old age. Instead, it appears
at first to be a cumulative relationship with small contributions by many different aspects
of age-relevant attitudes, stereotypes, and anxiety.

However, outside of the Brief IAT, F(32, 182) = 1.89, p = .005, the overall F-tests
of those relationships were nonsignificant (Fs < 1.2, ps > .22), and the adjusted-R* near
zero. This suggests that these sizable aggregate relationships between self-report
measures and implicit age attitudes reflect cumulative “apparent” meaningfulness of
random variation. To show that it is actually meaningful variation, this pattern would
need to be replicated with very large samples that will be more resistant to showing
sizable, cumulative effects of random variability.

Discussion

This study examined whether several measures of implicit age attitudes were
associated with any of a diverse range of self-report measures concerning age
preferences, aging anxiety, and old-age stereotypes. Instead, I failed to find any strong
implicit-explicit associations. This is despite the weak intercorrelations among the four
diverse measures of implicit age attitudes, which previously led me to anticipate that even
if some implicit measures would be dissociated from self-reported attitudes, one or more

would relate to self-reported age attitudes. Thus, the implications discussed here are
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tentative because they are based on my failure to reject several null hypotheses. However,
the miniscule correlations reported here suggest that several potential explanations for the
strength and relative dissociation of implicit age attitudes fail to account for any
meaningful variation in implicit age attitudes.

Failure to Support Various Explanations for Implicit Age Attitudes

Age attitudes as concerns about mortality. As discussed in Study 1, some have
suggested that age attitudes reflect negativity toward old age as a category, as represented
by declines in health or cognitive abilities and fears of encroaching death (e.g., Martens
et al., 2005), rather than negativity toward older adults themselves. But stereotypes about
old age, which included concepts like senile, dying, helpless, and given up, failed to
predict any meaningful variation in implicit age attitudes.

Attitudes toward the aging process. Similarly, some have found that attitudes
toward one’s own aging process are correlated with negative attitudes toward older adults
(Allan & Johnson, 2009). But collectively, aging anxiety (Lasher & Faulkender, 1993) in
the form of concerns about changes in one’s own well-being, physical changes, and
losses due to aging, predicted minimal variation in implicit age preferences. These
concerns were also only weakly correlated with self-reported age attitudes.

Competence vs. likability. The stereotype-content model compares individuals’
perceptions of societal attitudes towards a variety of social groups (Cuddy et al., 2007;
Fiske et al., 2002), finding that group attitudes are composed of two fundamental
dimensions—Iikability and competence, rather than a single dimension of positivity. This
research finds that relative to young adults, older adults are seen as more likable but

much less competent. This would suggest that older adults’ perceived competence drives
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negative attitudes toward them. Instead, competence was minimally correlated with the
various measures of implicit age attitudes. It also exhibited the lowest communality
(squared multiple correlation = .25) with the various self-report measures, which included
negative stereotypes about old age and expectations about the aging process. As
measured in the present study, perceptions of older adults’ competence, relative to that of
young adults, was minimally related to both implicit and explicit attitudes toward older
adults. The potential relationship of competence and likability with implicit age attitudes
will be explored further in Study 3.

Conclusion

The present research examined whether a diverse range of self-report measures
could predict meaningful variation in implicit age attitudes. As in other research (Study 1
of this dissertation; Nosek et al., 2002; Nosek, Smyth, et al., 2007), self-reported attitudes
toward older adults as a group and age-group identification were substantially
uncorrelated with implicit age attitudes. And neither perceptions of older adults’
competence and likability, nor anxiety about the aging process, nor negative and positive
stereotypes of old age were substantively and associated with implicit age attitudes. They
did so only in aggregate, which suggests that these self-report measures were merely
predicting random variation in the implicit measures.

This study examined whether asking different questions or using alternative
implicit measures would reveal stronger implicit-explicit relations. But at present,
implicit age attitudes remain substantially dissociated from anything individuals have
self-reported. Left unanswered is the question of what is being measured as implicit age

attitudes. The possibility remains that either the implicit measures are invalid or that
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implicit and explicit age attitudes are valid measures, but are largely dissociated. I turn to
this second possibility in Studies 3 and 4, by directly manipulating which age groups
represent Young and Old in measures of implicit age attitudes, to examine whether
implicit age attitudes vary in theoretically meaningful ways, even as they fail to relate to

self-reports of age-relevant constructs.

Study 3 — Construct Validity of Implicit Age-Group Attitudes

In Study 3, I took a different approach to establish the construct validity of
implicit age attitudes. It is possible that implicit age attitudes are construct valid and yet
are largely unrelated to either explicit age attitudes and beliefs or individuals’ own age-
group identity. To pursue this possibility, I examined the implicit measurement of age
attitudes directly by varying the age groups targeted in implicit measurement.

A review of available research on the IAT (Nosek, Greenwald, et al., 2007) found
that category labels (e.g., young people and old people) are critical in defining the
dimension on which stimuli should be categorized, but that the stimuli that represent
those labels also affect how the category is construed. For example, the strength of
implicit gay—straight attitudes was altered by manipulating whether some of the gay
people stimuli were represented by gay men versus lesbians (Supplement 1; Nosek,
Greenwald, & Banaji, 2005).

Because a limited range of facial stimuli have represented the constructs young
people and old people, attributes specific to these stimuli could be a source for the

strength of implicit pro-young preferences or the dissociation between implicit and self-



37

reported age preferences. Previous research on implicit age attitudes (Nosek, Banaji, &
Greenwald, 2002) reported that implicit attitudes favored young more weakly when
young people and old people are represented by faces rather than first names’ (Cohen’s ds
=0.99 and 1.42, respectively). But existing research on implicit age attitudes has
typically relied on a single stimuli set of faces representing young people and old
people—as 12 black-and-white photos of faces that are cropped above and outside the
eyebrows and just above the lips (see Appendix 3). In Study 2 of this dissertation, a large
pool of young and old faces represented young people and old people in the implicit
attitude measures (see Appendix 1); but these faces were not equated for their facial
expressions or attractiveness—attributes that could plausibly influence the cognitive
representations that are evoked by young people and old people. And in all cases, the
young people and old people stimuli represented the extreme ends of the age spectrum, as
very young and very old adults.

To evaluate the construct validity of implicit age attitudes, I developed the age-
groups IATs (Study 3) and Brief IAT (Study 4). The IAT assessed individuals’ implicit
attitudes toward younger people relative to older people, as represented by children,
young adults, middle-aged adults, or old adults. I also examined how implicit age
attitudes varied depending on which two age-groups were compared. Specifically, |
examined (a) whether implicit attitudes favoring the young are an artifact of the stimuli
used to represent younger people and older people, (b) whether implicit preferences for

various age groups consistently favor younger, and (c¢) which age-group comparisons

3 Young names were Tiffany, Michelle, Cindy, Kristy, Brad, Eric, Joey, and Billy; and old names
were Ethel, Bernice, Gertrude, Agnes, Cecil, Wilbert, Mortimer, and Edgar (Nosek et al., 2002).
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elicit the strongest preferences for the younger age-group, either across different
experimental conditions (Studies 3-A and 3-B) or within individuals (Study 4).
Hypotheses

Based on previous hypotheses for why implicit attitudes favor young people
relative to old people so strongly, I anticipated that implicit age-group attitudes would
vary—depending on which age-groups were compared—in one or more of the following
ways. In evaluating the support for each hypothesis, I expect that more than one of the
following hypotheses could jointly account for how implicit attitudes for different age-
group comparisons vary.

In anticipating how implicit age-group attitudes would vary, one possibility is that
individuals would prefer the age group that is closest to the “prime of life” — where
health, vitality, fertility, cognitive functioning, and competence are maximized (cf.
Huang & Bargh, 2008). In this case, individuals would implicitly prefer young adults to
all other age groups, regardless of whether they were represented as “younger” or
“older”.

A second possibility is that implicit evaluations are driven by a universal younger
is better association. In that case, no matter what the age groups, participants would
implicitly prefer the younger group on average. A potential moderating influence of this
hypothesis is that the strength of pro-younger implicit attitudes could increase as the gap
between the age groups increases. I call this corollary the extremity-of-comparison
hypothesis. Implicit attitudes for children compared to old adults would demonstrate the
strongest pro-younger effect size, and individuals would demonstrate relatively weaker

implicit pro-younger attitudes for the children—Young adult, young—Middle-aged adult,
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and middle-aged—Old adult comparisons.

One final possibility is that implicit evaluations for the age groups would depend
on the relationship between individuals’ own age and the age groups that represent
younger people or older people. When considering the construct validity of age attitudes,
one way in which age attitudes depart from predictions derived from social-identity
theories is that implicit age attitudes are dissociated from individuals’ own age (see Study
1). By manipulating whether younger people and older people were represented by the
extreme ends of the adult age spectrum (as in previous measures of implicit age attitudes)
or by other age groups, I examined how implicit age-group attitudes varied across the
sample’s agespan. If implicit age-group attitudes vary depending on their relationship
with individuals’ own age, then this would support the construct validity of implicit age
attitudes.

Because social identity theories predict that group preferences vary based on
group membership, then discriminant validity would be demonstrated if variation occurs
only for age-group identities that change within the sample’s age span. I anticipate that
participants’ own age is most likely to influence implicit age-group attitudes when one of
the comparison groups is young adults or middle-aged adults. This expectation is based
on the age (in analysis of the data described in Study 1) at which Project Implicit
volunteers identify as the transition between middle-aged adult and older adult (median
age = 65) or between young adult and adult (median age = 21). But given how system
justification theory has qualified social identity theories, it is likely that on average,
implicit age-group attitudes would shift toward the age-group to which participants

belong, but would still implicitly prefer the dominant group of younger people.
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Study 3-A Method

Participants

10575 participants began the study, 10008 consented to participate, and 8221 of
those contributed usable data on the IAT or a self-report measure. These contributors
(Mage = 31.5,SD =13.9, range = 12 — 94; N = 7613), were predominantly women (63.0%;
29.8% men, 7.1% missing data), US citizens (79.1%), and educated (82.9% reported
having at least some college education). They reported racial background as follows:
0.8% American Indian, 7.2% Asian or Pacific Islander, 9.4% Black or African descent,
71.0% White or European descent, 6.7% Multiracial, and 4.9% Other or unknown; 7.9%
reported a Hispanic ethnic background.
Materials

Age group stimuli. After developing a pool of age group stimuli to represent
children, young adults, middle-aged adults, and old adults of White descent, pretesters (N
= 13) rated the apparent age of the stimuli. I selected the 3 male and 3 female stimuli that
best represented each age group, and the stimuli originate from the following sources.
Stimuli representing children (pretesting: Mg, = 11.1, SD = 1.9) were selected from the
Radboud Face Database (Langner et al., 2010). Matched pairs of young adult faces
(pretesting: Muq. = 21.0, SD = 2.8) and old adult faces (pretesting: Mo, = 72.0, SD = 7.9)
were selected from a subset of faces from the CAL/PAL Face Database (Minear & Park,

2004) that were rated (Ebner, 2008) on several dimensions’, including attractiveness,

% Female young and old stimuli were matched on attractiveness (young-M = 2.2, old-M = 1.9),
mood (young as 7.0% sad, 48.3% neutral, and 35.0% happy; old as 6.3% sad, 44.0% neutral, and 49.3%
happy), and likability (young-M = 2.3; old-M = 2.2). Male young and old stimuli were matched on
attractiveness (young-M = 1.7; old-M = 1.6), mood (young as 13.3% sad, 51.3% neutral, and 35.0% happy;
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likability, mood, and age in decades. Stimuli representing middle-aged adults (pretesting:
Mg =47.0, SD = 6.0) were either selected directly from the CAL/PAL Face Database
(Minear & Park, 2004) or were created (middle-aged males 1, 2, and 3 and female 2) by
morphing two faces from this database using FantaMorph 5.0 (www.fantamorph.com).
All faces had neutral expressions. Peripheral details were neutralized, such as the
background color (to off-white), and the shape and color (to off-black) of their clothing.
Photos were cropped to the same 3:4 ratio and resized to the same dimensions (see
Appendix 3 for all stimuli).

Age-groups IATs. As in previous studies, implicit age attitudes were assessed
using [ATs (Greenwald et al., 1998), that paired the evaluative attributes of Good
(glorious, happy, joy, laughter, love, peace, pleasure, wonderful) and Bad (agony, awful,
evil, failure, horrible, hurt, nasty, terrible) with age category faces of 3 female and 3
male faces representing Younger People and Older People. The category labels of
Younger People and Older People were represented by stimuli for one of seven possible
age-group comparisons: children—Y oung adults, children—-Middle-aged adults, children—
Old adults, young adults—Middle-aged adults, young adults—Old adults, middle-aged
adults—Old adults, or the standard age IAT stimuli of young people and old people. The
IATs consisted of seven trial blocks following the standard format (Nosek, Greenwald, et
al., 2007), and the order in which participants paired age group categories and evaluative
attributes (i.e., younger people-good and older people-bad versus younger people-bad
and older people-good) was randomized between participants.

Scoring. Current recommendations for scoring the age-groups IATs were used, as

and old as 15.7% sad, 60.3% neutral, and 24.0% happy), and likability (young-M = 1.9; old-M = 1.9).
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described in Study 2. Missing data, either from participant dropout or database-transfer
errors, prevented the calculation of valid age-group IAT scores for 2.7% of participants.
Standard speed and accuracy thresholds (Nosek, Smyth, et al., 2007) were applied to
exclude IAT scores for participants with too many fast responses (<300ms; 0.1%:;) or too
many categorization errors (2.4 %; see Study 1 for details of the thresholds)’. Age-group
IAT scores (N = 6916) are scaled so that positive values indicate an implicit preference
for younger relative to older people.

Demographics. Participants reported their gender, age (responses options from
10-99), race and ethnicity, country of citizenship and current zipcode, highest educational
attainment, and political identities regarding social issues and economic issues. If
participants reported having completed at least some college, they reported the field of
study for their highest degree.

Self-report. Participants responded to two sets of self-report items in randomized
order. One self-report measure presented the faces that were used in the age-groups IAT
with the instructions, “Consider the groups ‘younger people’ and ‘older people’ to be
people in the age groups represented by the images below”. Participants then reported
their relative age-group preferences (With these age groups in mind, which statement best
describes you?) on a 7-point scale anchored on -3 (I strongly prefer older people to
younger people) and 3 (I strongly prefer younger people to older people; 0: I like younger

people and older people equally).

" The percentage of IAT scores that met inclusion criteria rather than being excluded either
because of fast responses or categorization errors did not differ based on which 1 of 7 stimuli sets
represented Younger People and Older People and the stereotype-incongruent vs. -congruent pairing order,
x %(12,7096) = 18.52, p = .101, ¢ = .05.
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Participants also separately rated each of the four age groups in terms of likability

and competence (Instructions: Please rate how likable [/competent] or

unlikable[/incompetent] you find people in the age range represented by each set of

faces). Ratings were reported using an 8-point scale that was then centered to range from
-3.5 (Extremely unlikable/incompetent) to 3.5 (Extremely likable/competent). The order
of these traits was counterbalanced between participants and the presentation order for
four age groups was fixed as children, young adults, middle-aged adults, and old adults.
Design & Procedure

At the Project Implicit front page (https://implicit.harvard.edu), visitors can begin
a feature task or navigate to the demonstration site, research site, or one of 33 country-
specific sites. The age-groups task was featured between the dates of February 19, 2011
and April 7, 2011. Participants who selected the age-groups task were randomly assigned
to one of the seven age-group pairings: children—Young adults, children—Middle-aged
adults, children—Old adults, young adults—Middle-aged adults, young adults—Old adults,
middle-aged adults—Old adults, or standard age stimuli of young people and old people
(see Appendix 3 for all stimuli). Participants reported their relative age-group preferences
for the same age-group pairing as the IAT and rated likability and warmth for all four age
groups. The order in which the self-report measures, demographics items, and the IAT
were presented was randomized between participants. The study closed with debriefing
and feedback on IAT performance.

Study 3-A Results
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Table 3-1. Implicit (as IAT) and Explicit Age-Group Attitudes

Younger and Older Implicit Attitudes Explicit Attitudes Implicit-
represented by: N M (SD) d « N M (SD) d explicitr
Standard 987 039* (0.39) 101 .68 963  0.69* (1.33) 052 .16
Child—Young 924 0.19° (043) 044 .74 892 _032° (1.42) -023 21
Child—Middle-aged 1033 0.32B€ (040) 079 .70 991 -0.05¢ (1.32) -0.04 .13
Child-Old 970 030 (0.39) 0.76 .68 942 0258 (1.26) 020 .06, ns
Young—Middle-aged 986 (.39* (0.39) 1.01 .70 955 0208 (1.31) 022 .15
Young—Old 1024 039%B (0.39) 094 .68 999  0.62* (1.32) 047 .17
Middle-aged—Old 990 041* (040) 1.04 .71 955  0.60* (1.29) 046 .13

Note. Implicit-explicit correlation for the children-old adults comparison, p = .086, all other correlations, p
<.001. For implicit or explicit attitudes, means that do not share a superscript letter differ significantly
from each other, at p < .05, with Bonferroni correction.

Table 3-1 summarizes the descriptive statistics for the implicit and self-reported
relative age-group attitudes for the six age-group comparisons and the standard young
and old adults stimuli. It also summarizes the reliability (as Cronbach’s a) for the four
15-trial blocks of the IATs and the correlation between implicit and self-reported age-
group attitudes. Implicit age-group attitudes demonstrated similar reliabilities (o range =
.68 —.74).

Implicit Age-Group Attitudes

The results indicated that no matter which age group represented younger people,
individuals implicitly preferred, on average, younger relative to older people (IAT ds
range = 0.44 — 1.01). As shown in Table 3-1, posthoc comparisons of the strength of
implicit preferences for the various age-groups, using Bonferroni adjustment for the
multiple comparisons, indicated that implicit attitudes favoring younger were equally
strong for the middle-aged—Old adult, young—Old adult, young—Middle-aged adult, and
the standard young—Old people comparisons. Compared to those attitudes (except for the

young—Old adult comparison), implicit attitudes favoring children compared to middle-
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aged adults were significantly weaker. And implicit attitudes favoring children compared
to old adults were significantly weaker than any of the strongest implicit pro-younger
attitudes. On average, implicit attitudes for children compared to young adults
demonstrated the weakest effects favoring Younger.

Age-span changes in implicit age-group attitudes. In Study 1, I found that in
contrast to what social identity theories would anticipate, participants’ age was unrelated
to their implicit pro-young attitudes, as assessed by standard young-old people stimuli. In
the current study I found that overall, individuals implicitly preferred Younger People
relative to Older People, regardless of whether the relative category of Younger People
was represented by children or middle-aged adults. However, those implicit attitudes for
some age-group comparisons did differ based on participants’ age. Overall (R* = .040)°,
participants’ implicit pro-younger attitudes varied depending on the age-groups
comparison, F(6, 5995) =11.50, p < .001, np2 =.0114, and participants’ age interacted
with which age-group they compared, F(6, 5995) =5.69, p <.001, np2 =.0056, while
participants’ age did not exert a significant main effect on implicit attitudes, F(1, 5995) =
1.03, p =311, npz =0002. To decompose this interaction, I examined the linear and
quadratic effects of participants’ age for implicit attitudes toward each age-group
comparison. The results are presented graphically in Figure 3-1 (participants’ age did not

exert cubic effects on implicit age-group attitudes, all F's < 1.30).

¥ I examined the effects of participants’ own age among participants aged 18 to 60 (ns range = 816
—901) because of the small number of older participants aged 61 to 98 (ns range =31 —51).
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Figure 3-1. The linear or quadratic relationship between participants’ own age (for age
18-60) and implicit age-group attitudes. 68% confidence limits surround statistically
significant slopes, so that non-overlapping limits reflect points that are significantly
different at p < .05.
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Participants' Age

Participants’ own age was unrelated to implicit age-group attitudes for the
children—Young adult (R* = .001) and children—Old adult (R* = .002) comparisons.
Participants’ own age was linearly related to implicit middle-aged—Old adult attitudes, R*
=015, p =12, 1(856) = 3.57, p < .001; implicit young—Old adult attitudes, R* = .005, p =
-.07,1(894) =2.10, p = .036, and nonsignificantly but in the same direction to implicit
age attitudes with the standard young—old people stimuli, R* = .003, p = -.06, #853) =
1.65, p = .100. Participants’ own age was related to implicit children—Middle-aged adults
attitudes (R2 =.007), with simultaneous linear, B = .47, #(898) =2.01, p = .044, and
quadratic, B = -.51, #898) = 2.21, p = .027, effects. Likewise, participants’ own age was

related to implicit young—middle-aged adults attitudes (R> = .028), with simultaneous
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linear, § = .64, #(841) =2.82, p = .005, and quadratic, p =-.77, #(898) = 3.38, p < .001,
effects.

Put simply, these results suggest that when one of the comparison groups is
middle-aged adults, individuals’ implicit age preferences shift across the age span as
social identity theories would predict—becoming relatively positive toward middle-aged
adults, whether middle-aged adults represent either younger people or older people.
Focusing on the three age-group IATs with significant changes across the agespan, then
across the sample’s age span, pro-younger implicit attitudes become increasingly
favorable toward middle-aged adults relative to old adults. The other two age-group IATs
both demonstrated similar relationships with participants’ own age, such that participants
between the ages of roughly 18 and 40 demonstrated implicit pro-younger preferences,
for either the children—Middle-aged adult or young adults—Middle-aged adults
comparisons. And among young participants, as social identity theories would predict,
implicit young—Middle-aged adult attitudes were significantly stronger than implicit
children—Middle-aged adult attitudes. But relative to young adults, participants between
the ages of 40 and 60 became relatively less pro-young for both the children—Middle-
aged adult and young—Middle-aged adult comparisons. As system justification theory
would anticipate, participants aged 40 to 60 continued to demonstrate implicit attitudes
favoring younger people, but these pro-younger preferences were weaker than those of
young participants.

Self-reported Age-Group Attitudes
On average, individuals self-reported age-group preferences that slightly preferred

Younger People. As shown in Table 3-1, posthoc comparisons of individuals’ self-
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reported age-group preferences indicates that individuals self-reported the strongest pro-
younger preferences for the middle-aged—Old adult, young—Old adult, and the standard
young people—Old people comparisons; these attitudes’ strength did not differ
significantly from one other, using Bonferroni adjustment. Participants reported
significantly weaker but still pro-younger attitudes favoring children compared to old
adults and young adults compared to middle-aged adults. Participants reported equal
liking of children compared to middle-aged adults, which differed significantly from all
other self-reported age-group preferences. And on average, participants self-reported
preferring young adults compared to children, the opposite of their implicit attitudes
toward these ages groups. This is the only case in all of the reported studies in which the
full sample self-reported a preference for the older group compared to a younger group.

Comparison of the effect sizes for implicit and explicit age attitudes indicates that
individuals self-reported weaker age-group preferences than they demonstrated implicitly
and even self-reported equal liking or pro-older preferences for some age-group
comparisons. However, comparing across conditions between implicit and explicit
attitudes, the magnitude of participants’ preferences can be ranked in approximately the
same order.
Implicit-Explicit Correlations

As shown in Table 3-1, except for children relative to old adults (r = .06, p =
.086) implicit and self-reported preferences toward the age groups were weakly but
significantly correlated in a positive direction (rs range = .13 — .21). These magnitudes
are strikingly similar to those reported elsewhere in this dissertation. Implicit and explicit

attitudes toward specific age-groups were remarkably dissociated, despite a design that
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maximized the similarity between the implicit and explicit measures. Participants self-
reported their attitudes toward people in the younger age group relative to the older age
group, and those age groups were represented by the same faces that were evaluated in
the implicit measure.

Perceived Competence and Likability
Participants also rated Figure 3-2. Perceived likability and competence

for children, young adults, middle-aged adults, and old
the perceived competence and adults. Error bars represent 95% confidence
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competence. There were minimal differences in how likable the four age groups were
perceived to be (Cohen’s ds range = -.09 — .13). The perceived competence of the age
groups varied more widely, such that children were perceived as slightly competent,
while young adults were seen as slightly to moderately competent, old adults were rated
as being closer to moderately competent than young adults, and middle-aged adults were
perceived as moderately to very competent.

Convergent and discriminant validity: Correlations with implicit attitudes.
Given the weak correlations between implicit and explicit age-group attitudes, |
examined whether the correlations between implicit age-group attitudes and self-reports

of the age-groups’ perceived likability and competence demonstrated convergent or
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discriminant validity. Because participants evaluated all four age groups, then convergent
validity would result in strong implicit-explicit correlations for the two age groups that
participants evaluated in the IAT, and discriminant validity would result in weaker
implicit-explicit correlations for the two age groups that were not evaluated. The results

are presented in Table 3-2.

Table 3-2. Correlations of Implicit Age-Group Attitudes with Competence and Likability

Age-Groups' Likability Age-Groups' Competence
Younger and Older Middle- Middle-
represented by: Child Young Aged Oold Child Young Aged Oold
Standard .02 .04 -.03 -08* -.02 .03 -.02 -10**
Child—Young A5%*%  _05 .01 .02 d4%x% 01 .03 .05
Child-Middle-aged d4%x% 01 -09%* 04 .03 -.02 -.05 -.04
Child—Old .02 .01 -.01 -10**  -03 .03 .01 -.05
Young—Middle-aged  -.01 -.00 -.05 -.06 -.03 .03 -02 -04
Young-Old -.00 .05 -.05 -10**  -.06* .01 .01 -09%*
Middle-aged—Old -.00 J10%* 07* -.02 -.04 06* .03 .02

Note. *p < .05. **p < .01. **¥%p < 001. All ns >901.

However, the overall magnitude of these relationships failed to demonstrate
discriminant and convergent validity. For the seven age group comparisons, the
relationships between implicit age-group attitudes and perceived likability for the two age
groups that participants evaluated in the implicit measure were similar in magnitude
(median |r| = .06) to those for the two age groups that were not evaluated (median |r| =
.03). The same was true for the relationships between implicit age-group attitudes and
perceived competence for the two evaluated age groups (median |r| = .04) and the two
unevaluated age groups (median |r| = .03). Thus, although research (Cuddy et al., 2007,
Fiske et al., 2002) has identified bi-dimensional ambivalence in attitudes toward older

adults—such that older adults are seen as more likable but much less competent than
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young adults—perceptions of the age-groups’ likability and competence were not
associated with implicit attitudes toward those age groups.
Study 3-A Discussion

The present research manipulated which age groups represented the superordinate
categories of Younger People and Older People to examine the construct validity of
implicit age attitudes. Overall, individuals implicitly preferred Younger People relative to
Older People, regardless of whether the relative category of Younger People was
represented by children or middle-aged adults. Thus, implicit age attitudes continued to
favor younger people when using multiple stimuli sets to represent Younger People. And
regardless of whether attitudes for young adults compared to old adults were assessed
with either the newly-developed face stimuli or with the standard stimuli, both
demonstrated similar effects across all analyses.
Evaluating Hypotheses for Differences in Implicit Attitudes toward Age Groups

In evaluating my hypotheses for how implicit age-group attitudes would vary
based on which age groups were being compared, the clearest finding is that as a whole,
implicit evaluations were influenced by a universal younger is better association. In all
seven of the age-group comparisons, individuals preferred Younger People relative to
Older People on average, whether Younger People was represented by children or
middle-aged adults.

However, there was both supporting and contradictory evidence for a prime-of-
life hypothesis. Implicit attitudes for the young—Middle-aged adult comparison were
stronger than the children—Middle-aged adult comparison, just as the young—Old adult

comparison was stronger than the children—Old adult comparison. This suggests that
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individuals have stronger pro-younger associations when the young comparison group is
young adults, who are in their prime of life, rather than even younger but still maturing
children. But contrary to what a prime-of-life hypothesis would predict, implicit attitudes
for the children—Young adult comparison favored children. This could be evidence that a
younger is better association dominated any preferences for individuals in the prime of
life. The lack of transitivity in these implicit age-group attitudes also emphasizes the
relative nature of the IAT and most other implicit measures—implicit preferences for a
group are necessarily relative to the comparison group.

No evidence supported an extremity-of-comparison hypothesis. Although the
children—Young adult comparison yielded the weakest effect favoring younger, the
middle-aged—Old adult comparison demonstrated the strongest pro-younger effect. And
as discussed previously, when the older comparison group was either middle-aged adults
or old adults, pro-younger preferences were stronger when compared to young adults
than to children. As a whole, implicit attitudes toward different age-group comparisons
varied meaningfully, which supports the construct validity of implicit age-group attitudes.
Implicit and Explicit Age Attitudes Remain Dissociated

Replicating the results reported in Study 1, approximately one-third of
participants self-reported liking Younger People and Older People equally. In contrast,
between 57 and 79 percent of participants demonstrated implicit attitudes favoring
Younger People. And consistent with the results reported in Studies 1 and 2, implicit and
explicit age attitudes were only weakly correlated. Notably, they remained dissociated
even though self-reported preferences paralleled the implicit measure as closely as

possible. That is, the age groups were represented by the same faces that were evaluated
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in the implicit measure, and participants self-reported their age-group preferences toward
people in the younger age group relative to the older age group.
Construct Validity: Participants’ Age Moderates Implicit Age-group Attitudes

In previous research, I (Study 1 of this dissertation; Nosek, Smyth, et al., 2007)
and others (Hummert, Garstka, O’Brien, Greenwald, & Mellott, 2002) found that among
participants of all ages, implicit age attitudes were equally pro-young in both young and
older adults. This stood in sharp contrast to what social-identity theories would predict—
group preferences should vary based on individuals’ group membership. In Study 3-A, I
identified a clear relationship between participants’ own age and implicit attitudes toward
middle-aged adults. When middle-aged adults were specifically represented in the
measure, then individuals’ implicit age preferences became relatively more positive
toward middle-aged adults across the sample’s age span, as social identity theories would
predict. Across the sample’s age span, implicit attitudes for the children—Middle-aged
adult and young—Middle-aged adult comparisons became less pro-young and implicit
attitudes for middle-aged adults relative to old adults became more pro-young. Implicit
attitudes for the young—Old adult and children—Young adult comparisons were not
moderated by participants’ own age. In Study 4, I sought to replicate this evidence for
social-identity influences in implicit age attitudes.

Study 3-B

But first, in understanding the results of Study 3-A, it is possible that the pattern
of effects was influenced by the choice of labels, which were the same for all age-group
comparisons, as younger people and older people. Because the category labels for the

IAT are critical in framing the categories, these relative labels could have exaggerated the
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implicit pro-younger preferences that individuals demonstrated. One alternate approach
would be to use the specific or qualitative labels for each age group — children, young
adults, middle-aged adults, and old adults. In Study 3-B, I tested whether using specific
age-group labels altered how participants construed the implicit attitudes task. I
manipulated the age group labels as relative or specific for the 7 age-group IATs from
Study 3-A, while counterbalancing the presentation order of stereotype-congruent and
stereotype-incongruent pairings. The descriptive statistics and 7-test comparisons for the
relative vs. specific category labels are presented in Table 3-3, collapsing across the

presentation order of stereotype-congruent or -incongruent pairings.

Table 3-3. Implicit Age-group Attitudes with Relative vs. Specific Category Labels

Age groups Relative: Younger vs. Older Specific: Age Group Labels Label Diff.
compared: N M (SD) « N M (SD) « t p

Standard 193 039 (034) .61 187 045 (037) .66 1.50 .136
Child—Young 162 023 (0.40) .65 190 0.10 (0.42) .70 -2.84 .005
Child—Middle-aged 172 034 (0.40) .68 175 029 (040) .71 -1.11 .268
Child—Old 209 033 (037) .66 203 031 (039 .69 -0.51 .612
Young—Middle-aged 195 038 (038) .67 177 038 (034) .54 0.08 .940
Young—Old 168 033 (042) .69 195 039 (0.36) .66 145 .148
Middle-aged—Old 190 043 (041) .72 182 033 (036) .63 -253 .012

Replicating the exact study design but changing the category labels indicated that
even with large sample sizes, using specific rather than relative age-group labels had
small and primarily nonsignificant effects on implicit attitudes. Of the 7 age-group IATs,
using specific or qualitative age-group labels rather relative labels significantly reduced
the strength of implicit age-group attitudes only for the children—Young adult and middle-

aged—Old adult comparisons. And when examining the effect of category labels within
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each presentation order of stereotype-congruent or -incongruent pairings, the average
difference in implicit attitudes was close to zero (N = 14; M-diff: average = -0.02, range =
-0.16 — 0.13). Specifically, significant differences were present for only 3 of the 14
conditions, for either the children—Young adult, t(178) = 2.74, p = .007, young—Old adult,
#(162) =2.04, p = .043, or middle-aged—Old adult comparisons, #(181) = 2.05, p = .042,
only when participants first categorized stimuli in stereotype-congruent ways.
Additionally, the reliabilities (as Cronbach’s a) for the relative and specific age-group
labels were similar. Thus, although there were small and occasionally significant
differences in implicit age-group attitudes—based on whether the age groups were
categorized with the relative labels of younger people and older people compared to the
specific age-group labels of children, young adults, middle-aged adults, or old adults—
implicit age-group attitudes remained consistently pro-younger and demonstrated similar

reliabilities.

Study 4 — Comparing Individuals’ Implicit Attitudes toward Different Age Groups

Study 3 demonstrated that implicit age attitudes were sensitive to which specific
age groups represented younger people and older people. 1 was only able to compare how
implicit age attitudes varied based on an experimental manipulation of which age groups
were compared in an implicit measure. But the variation in implicit attitudes toward
different age-group comparisons suggests that it would be useful to estimate individual
patterns of age evaluations across the age span. Recent measurement innovation, in the

form of the Brief IAT (Sriram & Greenwald, 2009), makes this possible. Because of its
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efficient procedure, the Brief IAT can be adapted to assess individuals’ relative implicit
preferences for more than two groups. This adaptation was recently used to examine
individuals’ implicit preferences for four primary candidates relative to one another in the
2008 Presidential primary in the United States. In Study 4, implicit preferences for the six
age-group comparisons that were examined between-subjects in Studies 3-A and 3-B
were assessed within-subjects. And in Study 4, I specifically evaluate whether implicit
age attitudes favor specific age groups or whether individuals simply prefer the younger
age group in a given comparison.
Method

Participants

4705 participants began the study, 4465 consented to participate, and 3537 of
those contributed usable data on an implicit or self-report measure. These contributors
(Mage =31.3, 8D =13.9, range = 11 — 88; N =3179), were predominantly women (59.9%;
30.1% men, 10.0% missing data), US citizens (80.7%), and educated (80.6% reported
having at least some college education). They reported racial background as follows:
1.2% American Indian, 6.2% Asian or Pacific Islander, 8.6% Black or African descent,
71.5% White or European descent, 8.0% Multiracial, and 4.4% Other or unknown; 9.1%
reported a Hispanic ethnic background.
Materials

Brief IAT. Compared to the IAT, the Brief IAT (Sriram & Greenwald, 2009)
directs participants to focus on two of the task’s four categories. Because the Brief IAT
retains some of the IAT’s procedural features but shortens measurement time, it can

efficiently measure individuals’ strength of associations toward four distinct groups,
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comparing each age group to the others in turn. From participants’ perspective, the Brief
IAT differs from the IAT only in the categories on which participants are instructed to
focus. Participants sort one set of faces (e.g., children) and good stimuli with a focal
response key (7) and categorize all other stimuli (e.g., bad stimuli and either young,
middle-aged, or old faces) with another “nonfocal” response key (e).

The Brief IAT consisted of 14 20-trial blocks; the first two trials of each block
served as practice trials and presented stimuli from the focal and nonfocal age categories.
The first block served as practice sorting the good focal and bad nonfocal evaluations.
The second block was identical to the third block, and provided practice with the task
procedure for the critical blocks (blocks 3-12). In blocks 2-14, the focal evaluation was
good, the nonfocal evaluation was bad, and the focal and nonfocal group categories
compared each age group to the three others in turn. That is, the focal category in a given
block was children, young adults, middle-aged adults, or old adults. The nonfocal
category represented one of the other age groups. For example, children represented the
focal age category in 4 of the 12 critical blocks, and young adults, middle-aged adults,
and old adults represented the nonfocal age category in turn.

If participants made an error in categorizing a stimulus, a red “X” appeared below
the stimulus and persisted until participants corrected their response. The order in which
critical blocks appeared was counterbalanced across participants, and an age group was
never nonfocal if it had been focal in the preceding block.

Each block began by briefly repeating the instructions, presenting the stimuli
representing each focal category, and directing participants to the focal category labels,

which were located in the top-center of the screen throughout the task. Because the
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stimuli used to represent the focal categories were presented before each block (e.g., an
array of the age-group faces and the good words), the evaluative stimuli comprised a
subset of the Good (love, pleasant, great, wonderful) and Bad (hate, unpleasant, awful,
terrible) words from Study 3-A. The face stimuli representing children, young adults,
middle-aged adults, and old adults remained the same (see Appendix 3).

Scoring. Like the IAT, each of the 6 age-group Brief IAT scores represent, for
example, participants’ average speed of responding when young people and good are
focal and old people and bad are nonfocal, compared to their speed of responding when
old people and good are focal and young people and bad are nonfocal. Current BIAT
scoring recommendations (Sriram & Greenwald, 2009; personal communication, N.
Sriram, May 7, 2011) as an IAT D-type measure were followed, such that: (a) response
latencies <300 ms (1.7% of all trials) and >3,000 ms (1.8% of all trials) were truncated
before calculating the response latencies’ mean and standard deviation, (b) trial latencies
were calculated from the beginning of a trial until the time of a correct response, so that
error trials include the time required to correct the initial response, and (c) each of the six
age-group BIAT scores represents the difference between the mean response latencies of
the two critical blocks, divided by the inclusive standard deviation of those latencies.

Like the IAT, speed and accuracy thresholds were applied to exclude BIAT scores
for participants with too many fast responses (responses <300 ms; >10% fast responses
averaged across all critical blocks, 3.1%), too many slow responses (responses >3,000
ms; >10% slow responses averaged across all critical blocks, 1.0%), or too many
categorization errors (as either >30% error rate averaged across all critical blocks or

>39% error rate in one critical block, 3.4%). Similar to the implicit measures in previous
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studies, scores are scaled so that positive values reflect stronger relative associations
between good and the younger age group rather than between good and the older age
group. Internal consistencies, as Cronbach’s a, were computed by partitioning the critical
trials in each of the two blocks into two parallel subsets. One subset consisted of trials {1,
2,3,7,8,9,13, 14, 15} and the other subset consisted of the remaining 9 trials. I
calculated D for each subset as the difference between subset mean latencies in the two
blocks, divided by the inclusive standard deviation of the subset latencies. Internal
consistency represents the correlation between these split halves.

Self-report. As before, participants reported two sets of self-report measures in
randomized order. The procedure with which participants rated the four age groups on
likability and competence remained the same. In Study 4, participants indicated their self-
reported age-group attitudes by rating the warmth of their feeling toward each age group.
Participants were instructed to “consider how you feel toward the age groups of children,

young adults, middle-aged adults, and old adults, as represented by each set of faces.

Below, please rate how warm or cold you feel toward each age group relative to each
another”. Participants then reported the warmth of their feelings toward each age group,
using an 11-point scale anchored on 0 (Very Cold) and 10 (Very Warm; 5: Neutral). The
order in which the four age groups were presented was fixed as children, young adults,
middle-aged adults, and old adults. Relative age-group preferences for the six age-group
comparisons were calculated as a difference score, such that positive scores indicate that
participants reported greater warmth of feelings toward the younger age group than
toward the older age group.

Design & Procedure
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The procedure, design, and demographics were the same as Study 3. The age-

groups task was featured between the dates of April 21, 2011 and May 16, 2011.
Results

Table 4-1 summarizes the descriptive statistics for the implicit and self-reported
relative age-group attitudes for the six age-group comparisons. Overall, implicit and self-
reported preferences for the six age-group comparisons were weakly but significantly and
positively correlated (rs range = .11 —.13). These effects replicate the results from Study
3, except that attitudes for the children—Old adult comparison were also significantly
correlated. The magnitude of these correlations replicates those reported elsewhere in this

dissertation, emphasizing the consistent dissociation of implicit and explicit age attitudes.

Table 4-1. Implicit (Brief IAT) and Explicit Age-Group Attitudes

Age-groups Implicit (BIAT) Explicit Implicit-explicit
Comparison N M (SD) d a N M (SD) d N r
Child-Young 2731 0.13° (046) 029 052 3331 0.64* (236) 027 2639 .13
Child-Middle-aged 2742 026" (0.48) 0.56 0.56 3331 0.69* (2.48) 028 2652 .12
Child—OId 2729 027% (0.50) 0.55 0.62 3330 0.18% (2.48) 0.07 2640 .13
Young-Middle-aged 2733 023% (047) 049 058 3332 0.04° (1.98) 0.02 2650 .11
Young-Old 2741 0.17° (0.50) 035 0.60 3331 -0.46° (2.65) -0.17 2650 .12

Middle-aged—Old 2734 0.12° (0.46) 027 0.52 3331 -051° (2.11) -024 2646 .11

Note. All implicit-explicit correlations are significant, p <.001. For implicit or explicit attitudes, means that
do not share a superscript letter differ significantly from each other, at p <.05, with Bonferroni correction.

Self-reported Age-Group Attitudes
In Study 4, perceptions of the four age groups’ likability and competence
demonstrated the identical pattern of effects that was reported in Study 3-A (i.e., Figure

3-2) and are not discussed further’. On average, individuals self-reported age-group

? As before, I examined whether the correlations between implicit attitudes and perceived
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attitudes that either slightly preferred an age group or reflected equal liking for both age
groups. As shown in Table 4-1, paired #-tests with Bonferroni adjustments of individuals’
self-reported age-group preferences indicates that individuals self-reported the strongest
pro-younger preferences for the child—Young adult and child—Middle-aged adult
comparisons, but the effect sizes were small in magnitude. Participants reported
significantly weaker but still slightly pro-young attitudes favoring children compared to
old adults, but despite its tiny effect size, these preferences differed significantly from
equal liking, #(3329) = 4.23, p <.001. Participants reported equal liking of young
compared to middle-aged adults, which differed significantly from all other self-reported
age-group preferences. And on average, participants self-reported pro-older preferences
for the young-0Old adults and middle-aged—Old adult comparisons, which did not differ
from each other.
Implicit Age-Group Attitudes

The results indicated that no matter the age group comparison, individuals
implicitly preferred, on average, the younger age group relative to the older age group
(BIAT ds range = 0.27 — 0.50). All Brief IAT scores significantly differed from 0,
indicating relative pro-younger implicit preferences, ts > 13.96, p < .001. As shown in
Table 4-1, paired #-test comparisons of the strength of implicit attitudes toward the
various age-groups, using Bonferroni adjustment for the 15 comparisons, indicated that

implicit attitudes favoring younger were equally strong for the young—Middle-aged adult

likability or competence demonstrated convergent or discriminant validity. Like Study 3, correlations
between implicit age-group attitudes and perceived likability or competence for the two age groups
implicitly evaluated were similar in magnitude (median |r|s = .05, .04, respectively) to those for the two
unevaluated age groups (median |r|s both = .02)
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and children—Old adult comparisons. Relative to those age-group combinations, implicit
attitudes favoring young adults compared to middle-aged adults were slightly but
significantly weaker. Implicit attitudes favoring young adults compared to old adults
were significantly weaker still. And on average, implicit attitudes for the children—Young
adult and middle-aged—Old adult comparisons both demonstrated the weakest effects
favoring Younger and did not differ from one another.
Implicit Age-Group Attitudes: Intercorrelations and Changes across the Agespan
As presented in Table 4-2, implicit attitudes for the various age-group
comparisons were weakly but positively intercorrelated (s range = -.02 — .23, median r =
.11). Because part of the intercorrelations among the Brief IAT scores should reflect their
common measurement method (Nosek & Smyth, 2007), it is somewhat surprising that

they are so weakly correlated.

Table 4-2. Correlations among Brief IAT Scores and with Participants’ Age

Correlation with Brief IAT age-group comparison

1 2 3 4 5 6

Participants' age (18-60)

Linear .00 -03 .01 -09%** (04 04*

Quadratic (partialing) -.04 -05* -03 -02 -02 .03
BIAT comparing:

1. Child—Young d1xF% 0 09%**% ()0 -02 -00

2. Child—Middle-aged J9xFE - Je**%  18%** ()2

3. Child—Old 23xFE QY EEE (9EE*

4. Young—Middle-aged JA5%*x - 06%*

5. Young-Old q5%%%

6. Middle-aged—Old

Note. *p < .05. ¥*p < .01. ¥**p <

001. All BIAT ns > 2661, all age effect ns > 2341.
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Figure 4-1. The linear or quadratic relationship between participants’ own age (for age
18-60) and implicit age-group attitudes. 68% confidence limits surround statistically
significant slopes, so that non-overlapping limits reflect points that are significantly
different at p < .05.
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Table 4-2 also summarizes whether participants” own age'’ moderated implicit
attitudes for each age-group comparison. Linear effects reflect the direct correlation
between participants’ age and implicit attitudes, and quadratic effects reflect the
curvilinear effect of participants’ age, after partialing for any linear effects of
participants’ age. Replicating the results in Study 3-A, participants’ own age moderated
implicit age-group attitudes only when middle-aged adults were one of the comparison
groups. As social identity theories would predict, as participants’ age increased,
participants demonstrated stronger implicit attitudes favoring middle-aged adults relative

to old adults, F(1, 2344) = 4.25, p = .039, R*=.002. And across the sample’s age span,

' As in Study 3, age effects were examined among participants aged 18 to 60 (ns > 2341), because
only 83 participants aged older than 60 provided usable data for at least one implicit age-group attitude.
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participants’ own age predicted weaker implicit attitudes favoring either children relative
to middle-aged adults, F(2, 2342) = 3.88, p = .021, R’ (quadratic) = .003, or young adults
relative to middle-aged adults, F(1,2342) = 19.05, p <.001, R>=.008. Figure 4-1
displays these significant relationships, along with the nonsignificant relationships
between participants’ age and implicit age-group attitudes, for the children—Young adult,
children—Old adult, and young—Old adult comparisons.

Discussion
Evaluating Hypotheses for Differences in Implicit Attitudes toward Age Groups

Replicating the results of Study 3-A, there was support for a younger is better
hypothesis, at least implicitly. In contrast to individuals’ self-reported attitudes,
individuals implicitly preferred the younger age group relative to the older age group for
all six age-group comparisons, whether younger was represented by children or middle-
aged adults.

But in contrast to Study 3-A, there was no evidence in support of a prime-of-life
hypothesis and some evidence for an extremity-of-evaluation hypothesis. In support of the
extremity hypothesis, the children—Young adult and middle-aged—Old adult comparisons
demonstrated the weakest pro-younger effects. Also, the children—Middle-aged adult and
children—Old adult comparisons demonstrated the strongest pro-younger effects, but their
equal magnitude fails to support an extremity hypothesis. And as further evidence against
this explanation, the young—Middle-aged adult comparison demonstrated the second
strongest pro-younger effect size. And relative to this comparison, the young-Old adult
comparison was significantly weaker, despite the greater extremity between the

comparison age groups. In contrast to Study 3-A and as evidence against the prime-of-life
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hypothesis, implicit age-group attitudes in Study 3 were significantly more strongly pro-
young when comparing either middle-aged or old adults to young adults rather than to
children.

Differences in Effects for Studies 3 and 4 in Implicit Age-Group Attitudes

Compared to Study 3, implicit age-group attitudes, as assessed by the Brief IAT
rather than the IAT, demonstrated weaker, although still significant, attitudes favoring the
younger age group. However, comparing the ranked order of implicit age-group attitudes
across Studies 3 and 4 indicates notable differences in their relative ranking. In both
studies, the children—Young adult comparison demonstrated the weakest pro-younger
effect size. But in Study 4, the middle-aged—Old adult comparison demonstrated an
equally weakest effect size, while in Study 3 it demonstrated the strongest pro-younger
effect size. And in Study 4, the children—Middle-aged adult comparison was more
strongly pro-young than the young—Middle-aged adult comparison, and the children—Old
adult comparison was stronger than the young—Old adult comparison. In contrast,
implicit age-group attitudes in Study 3 were significantly more strongly pro-young when
comparing either middle-aged or old adults to young adults rather than to children.

These differences could be influenced by the IAT and BIAT’s differential
reliabilities. The Brief IAT reliabilities in Study 4 were weaker than the IAT reliabilities
reported in Studies 3-A (see Tables 3-1 and 4-1). This is likely a result of the smaller
number of trials in the Brief IAT (18 trials) for each pairing condition, relative to the IAT
(60 trials). This difference could also have been partially influenced by using specific
labels for the age groups. But as reported in Study 3-B, using specific (e.g., children,

young adults) rather than relative (Younger vs. Older) labels significantly altered implicit
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age-group IAT scores only for the children—Young adult comparison, which
demonstrated similar ranking in Studies 3-A and 4, and the middle-aged—Old adult
comparison, which demonstrated opposite rankings in Study 3-A compared to Study 4.

And in comparing the results between Studies 3-A and 4, one sharp distinction is
the difference in effect sizes for the young—Old adult IAT and Brief IAT. Although this
could be driven by the Brief IAT’s lower reliability, relative to the IAT, this replicates the
effects described in Study 2. In Study 2, I found that for implicit attitudes for young
people relative to old people, the IAT had a large effect size (d = 1.27), and the Brief IAT
had a similarly small effect size (d = 0.29); the Brief IAT implemented an earlier design,
with no practice trials and an increased number of critical trials (28 vs. 18). But until
investigations examine the underlying structure of the IAT and Brief IAT in multiple
domains (e.g., Nosek & Smyth, 2007), it is impossible to determine from these data
whether differences in the relative ranking of implicit age-group attitudes reflects
different processes underlying the BIAT and IAT or the weaker measurement properties
of the Brief [AT’s design (e.g., its lower reliability). At the same time, the Brief [AT’s
reduced number of trials and elimination of blocks that allowed participants to practice
each of the 14 age-group pairing blocks was a necessary trade-off to measure each

individual’s implicit associations for all of the age-group comparisons.

Study 5 — Implicit and Explicit Age Attitudes as National Indicators of Age Burden

In Study 5, I evaluate the construct validity of implicit age attitudes by examining

predictive validity; that is, whether age attitudes vary across cultures and whether that
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variation is predicted by cultural factors. Attitudes, particularly implicit attitudes, are
thought to develop from both direct and indirect experiences with attitude objects (Nosek
& Hansen, 2008). Those experiences can include exposure to messages in the
surrounding environment, such as one’s culture (Banaji, 2001). I hypothesize that cultural
messages about older adults and aging would be more negative in nations with larger
older populations, because of greater discussion of national concerns about the aging
population.

Conversely, some have suggested that old age would be viewed more positively
in Asian or collectivist cultures because collectivism stresses family interdependence
(Levy & Langer, 1994; Yoon, Hasher, Feinberg, Rahhal, & Winocur, 2000) or in less
economically-developed societies because economic modernization was assumed to
decrease older adults’ social status (Cowgill, 1974; Palmore & Manton, 1974; but see
Aboderin, 2004). Recent research found that societies’ perceived negativity or positivity
toward old age varied across 26 nations; individuals living in nations where older adults
made up a larger proportion of the population reported that their society viewed old age
more negatively (Lockenhoff et al., 2009). In the present research, I extend this finding to
examine the age burden hypothesis—whether national levels of implicit or explicit age
attitudes correlate with the proportion of older adults in the citizenry. I evaluate whether
the age burden hypothesis or alternative explanations best describe how implicit and
explicit age attitudes vary across cultures and nations.

Accounts of Cross-Cultural Differences in Attitudes toward Aging and the Aged

Previous research has posited multiple mechanisms by which attitudes and

stereotypes toward older adults would vary across cultures. One explanation posits that
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age biases and stereotypes would be less apparent in collectivist cultures than in
individualist ones (Levy & Langer, 1994; Yoon et al., 2000). This is because collectivism
is thought to emphasize interdependence among all group members, including older
adults. Collectivism is “defined as a social pattern of closely linked individuals who
define themselves as interdependent members of a collective (e.g., family, coworkers),
whereas individualism as a cultural pattern stresses individual autonomy and
independence of the self” (Vandello & Cohen, 1999, p. 279). At the cultural level,
individualism and collectivism are seen as the endpoints of a single dimension; this
dimension been used to explain cultural differences in many psychological processes
(Heine, 2010). This research characterizes the United States and countries in Western
Europe as individualist and Asian countries as collectivistic, although there is
considerable within-country variation as well (e.g., Vandello & Cohen, 1999). In contrast
to this prediction, most research has found no evidence that older adults are viewed more
positively in collectivist or Asian countries than in individualist or Western countries
(Boduroglu, Yoon, Luo, & Park, 2006; Cuddy, Norton, & Fiske, 2005; Giles et al., 2000;
Harwood et al., 1996; Ryan, Jin, Anas, & Luh, 2004), although most research has focused
on pairwise country comparisons (for an 11-nation comparison, see Giles et al., 2000).

Alternatively, modernization theory (Cowgill, 1974) posited that societal
modernization, which introduces modern technology in health, economics, urbanization,
and increasing education levels, reduces older adults’ social status. But this theory has
been criticized on several points, such as its lack of empirical evidence for declines in
older adults’ social status or received familial support (Aboderin, 2004) and its

“romanticized or naive portrayal of eldership in pre-industrial societies” (Bengtson,
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Dowd, Smith, & Inkeles, 1975, p. 689).

Recent cross-cultural research in 26 nations suggests another way in which age
attitudes could vary meaningfully across cultures. In examining cross-cultural variations
in expected age-related changes in personal characteristics, Lockenhoff and colleagues
also examined college students’ perceptions of whether their society viewed old age
negatively or positively (2009). They found that (a) culture accounted for 14% of the
total variance in individuals’ perceptions of societal views of old age and (b) the
percentage of cultures’ populations aged 65 and older accounted for 24% of this variation
in attitudes toward old age across cultures. They also found that Asian-Western
differences in perceived societal positivity towards old age became nonsignificant after
accounting for the countries’ population percentage of older adults (p. 949). In the
research proposed here, I will examine whether this finding can generalize from
perceived societal negativity to explain cultural differences in attitudes toward older
adults.

Cultural Influences on Attitudes

Attitudes can be understood as associations in memory between a concept (e.g.,
older adults) and an evaluation (e.g., positive or negative; Fazio, 1990). These
associations are thought to develop from “experience, direct and indirect, with attitude
objects” (Nosek & Hansen, 2008, p. 588). For example, attitudes about aging and the
aged could develop from personal experiences with aging, interpersonal experiences with
members of different age groups, and community or cultural exposure to political and
social issues related to aging. If cultural contexts present different messages about old

people and aging, then variation in age attitudes across cultures may occur. Theory has
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focused on how culture affects implicit attitudes because of the possibility that implicit
attitudes are formed by environmental exposure regardless of whether the person believes
or agree with the learned associations (Banaji, 2001; Nosek & Hansen, 2008). In contrast,
explicit attitudes are deliberately endorsed, so that they may reflect both associations that
exist in memory and deliberate decisions about what a person believes to be true or false
(Gawronski & Bodenhausen, 2006; Nosek & Hansen, 2008). However, culture could
plausibly play a role in shaping those associations that individuals use to construct their
self-reported, explicit attitudes toward older adults. After all, people from different
cultures self-report differences in their societies’ perceived negativity to old age
(Lockenhoff et al., 2009).
Cultural Discussions about Aging and Older Adults

How might cultures differ in the types of associations that they imprint on their
citizenry about aging and older adults? I anticipate that cumulative cultural associations
between older adults and negativity will be stronger in nations with larger older
populations, because of greater discussion of national concerns about the elderly and
aging, such as aging-related costs of pensions (e.g., Silverstein, Angelelli, & Parrott,
2001), labor challenges in having a relatively small young population (e.g., Bérsch-
Supan, 2003), and discussion of aging-related health issues such as Medicare and
Alzheimer’s disease (e.g., Schneider & Guralnik, 1990). However, others have predicted
the reverse. Gire posits that cultures with a larger proportion of older adults would view
old age more positively, either (a) because younger adults would have greater familiarity
with older adults or (b) because a larger older population would increase their peer

support network, allowing older adults to retain engagement with the community (2011,
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Instead, I anticipate that this will not be the case because intergroup contact would
reduce age biases only if young and older adults view each other as mutually dependent
and pursuing common goals (Pettigrew & Tropp, 2005). Consistent with my hypothesis,
public opinion researchers have noted that media coverage in the United States during the
1980s and ‘90s “reflected—as well as stirred—public fears concerning the anticipated
demands placed on the retirement system by aging baby boomers” (Silverstein et al.,
2001, p. S36). This research examined changes in Americans’ attitudes toward
government programs supporting older adults during the ‘80s and ‘90s. They found that
societal shifts in opinion toward reduced benefits were driven by the youngest age cohort;
this age cohort was substantially more skeptical of older adults’ deservingness (but not
the program costs, p. S42) than previous young cohorts.

Based on previous research, I predicted the age burden hypothesis—cross-
national variations in the proportion of the total population aged 60 and older would
positively relate to the explicit and implicit age attitudes of individual citizens within
those nations. And as in previous research (Lockenhoff et al., 2009), I anticipated that
this relationship would persist after accounting for cultural differences in socioeconomic
development and cultural values, in the form of collectivism. I examined the age burden
hypothesis using data from the English-language age task on the Project Implicit
Demonstration website, which is described in Study 1. These country samples represent
convenience samples, as Project Implicit visitors are volunteers and do not represent a
definable population (Nosek, Smyth, et al., 2007).

Method
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Sources of Data, Measures, and Design

This analysis comprises a subset of the dataset described in Study 1. Thus, the
procedure, design, and measures, including the exclusion criteria for the IAT, are
identical. Implicit age attitudes were assessed by the age attitudes Implicit Association
Test (IAT; Greenwald et al., 1998), with positive values indicating attitudes favoring
young compared to old people. Explicit age attitudes were assessed as an age-group
difference score in self-reported warmth of feelings toward young people and old people,
scaled so that positive values reflect greater self-reported warmth toward young
compared to old people. The analyzed subset consists of participants who visited the
English-language websites (see Study 1) and reported citizenship in one of 99 nations for
which the size of their older population and other national-level covariates were available
and at least 40 citizens had contributed usable data on the implicit or explicit measures.
Participants

A total of 488,021 participants from 99 nations were included in the dataset. For
sessions where participants reported demographics, the overall sample consisted of 66%
women and 34% men, with an average age of 29.2 (SD = 12.2, range = 18 — 89). For
participants aged 25 and older, 62% had attained at least a bachelor’s degree in education.

Results

In preliminary analysis, I examined my research question using multi-level
modeling (see Appendix 4). Because this study was intended to compare different
explanations for how implicit and explicit age attitudes would vary across cultures, I then
used regression analysis to examine these cross-cultural differences, after aggregating

implicit and explicit age attitudes at the national level (e.g., citizen scores; P. B. Smith,
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Bond, & Kagitcibasi, 2006, p. 50).

Table 5-1 (at the end of this study) presents the descriptive statistics for implicit
and explicit age attitudes favoring the young for the 99 nations used in these analyses.
Nations are organized by the nation-level average of implicit attitudes favoring the
young, from strongest to weakest. The table also presents the representation of older
adults (aged 60 and older) in each nation’s total population. Despite the weak correlation
between individuals’ implicit and self-reported age attitudes, national levels of implicit
and explicit age attitudes were positively correlated, 7(99) = .43, p <.001. National
sample sizes for implicit and explicit age attitudes, respectively, varied dramatically
(Median ns =221, 271; mins = 41, 58 for Azerbaijan; maxs = 340749, 395086 for United
States). Thus, I weighted the regression analyses following the procedure from Nosek and
colleagues (2009), so that nations with larger samples and more reliable estimates carried
greater weight in the regression analysis than nations with small samples'"; I then log-
transformed these weights to attenuate the leverage of the United States sample. For the
regression analyses reported below, I examined both weighted and unweighted results,
and the pattern of effects was consistent for both.

Sample covariates. To account for sample differences in individual demographic
characteristics are known to influence implicit or explicit age attitudes, I computed
sample covariates separately for implicit and explicit age attitudes. They represent the
proportion of female participants in each country’s sample for implicit (median = 59%,

range = 34% — 81%) and explicit age attitudes (median = 59%, range = 32% — 81%) and

' Separate weights were calculated for implicit and explicit age biases, as inverse variance
weights based on standard errors, rather than sample sizes, before being log-transformed.
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the sample’s average age (median for both implicit and explicit=27.8 years, range-
implicit = 22.9 — 35.1 years, range-explicit = 22.7 — 33.5 years). These sample covariates
were then standardized (M = 0, SD = 1) within the sample of 99 countries.

National level predictor variables. All predictor variables represent nation-level
information, and were standardized (M = 0, SD = 1) within the sample of 99 countries.
The key predictor variable was nations’ percentage of adults aged 60 and older in the
population (median = 14%, range = 2 — 30%; for other nations, United Nations, 2009; for
Taiwan, US Census Bureau, 2009). Given previous research on cross-cultural differences
(Lockenhoff et al., 2009; Nosek et al., 2009; Oishi, Diener, Lucas, & Suh, 1999) and to
examine the modernization hypothesis, I also included indicators of nations’
socioeconomic development. Economic productivity was represented as per-capita Gross
Domestic Product (GDP, in purchasing power parity units equivalent to US dollars;
median = 12156 ppd, range = 362 — 54626 ppd) and education level as the combined
gross ratio (median = 80%, range = 39 — 114%) of students enrolled in primary,
secondary, or tertiary schooling (for education level: Singapore, 2010; Taiwan, 2009; for
all others: United Nations Development Programme, 2009). Because more economically
developed nations tend to have larger older populations (United Nations, 2009), national-
level indicators were, as expected, substantively positively related to one another.
Nations’ older-population representation was substantially correlated with economic
productivity, 7(99) = .62, p <.001, and educational attainment #(99) = .70, p < .001,

which were also substantially correlated with one another, #(99) = .66, p <.001'2,

' For the multiple regressions reported here, I examined estimates of the predictors’ variance
inflation (for collectivism, all < 3.83, all others < 2.52, well below the critical threshold of 10). I also tested
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Weighted Regression Results: Age-Burden for both Implicit and Explicit Age
Attitudes

I examined the age burden hypothesis by using weighted hierarchical regression
analysis, regressing national-level averages of implicit and explicit age attitudes on
nations’ population proportions of adults aged 60 and older, first by itself and then with
several covariates. The age-burden hypothesis posits that the proportion of a nation’s
population aged 60 and older positively relates to how strongly national averages of
explicit and implicit age attitudes favor the young. The results of this analysis are
summarized in Table 5-2. In the first model, national levels of implicit age attitudes
favoring the young were significantly stronger among nations with larger older adult
populations, F(1, 97) = 14.94, p <.001, R* = .13, = .37. This relationship is presented
graphically in Figure 5-1 (Panel 1). The same relationship was present for explicit age
attitudes, which favored the young more strongly as the size of nations’ populations of
older adults increased, F(1, 97) =31.86, p <.001, R*= 25, B = .50, see Figure 5-1 (Panel
2).

Because of the relatively small number of nations available in the analysis and the
wide range of nations’ sample sizes, I next examined regression influence indices
recommended by J. Cohen and colleagues (2003, pp. 397-410)". For the weighted and

unweighted regressions of age attitudes, Japan emerged as an outlier on leverage for

models that added the nations’ economic productivity and education level as regressors before adding
nations’ older-population percentage; national indicators of socioeconomic development were consistently
only weakly related to age attitudes, while older-population proportion accounted for significantly more
variance in age attitudes.

'3 Critical thresholds were set as those for small sample sizes for leverage > .06, and DFFITS >
|1.0] and as the sample-size threshold (N = 99), for Cook’s D (F distribution procedure) > .70, and
studentized residuals (Bonferroni procedure) > |3.39|.
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implicit age attitudes and as an outlier for DFFITS, Cook’s D, the studentized residual,

and leverage for explicit age attitudes.

Table 5-2. Hierarchical Regressions Predicting National Differences in Age Attitudes.

Predicting Implicit Predicting Explicit
Model and Parameter R? B p R? B p
M1 134 247
Nations' older-population proportion 365 <.001 497 <001
M2: Drop Outlier of Japan .164 392
Nations' older-population proportion 405 <001 626 <.001
M3: Add Sample Covariates 202 405
Nations' older-population proportion 375 <001 .629  <.001
Sample proportion of women 129 .186 -117 .168
Sample average age 193 .051 -.031 716
M4: Add National Covariates 210 428
Nations' older-population proportion 460 .001 798 <.001
Sample proportion of women 137 175 -112 .193
Sample average age 210 .039 -.003 .968
Nations' per-capita GDP 011 935 -.078 518
Nations' educational enrollment ratio -.134 .363 -.173 171

After removing this single influential outlier (new Ns = 98), the relationship

between the nations’ population-percentage of older adults and both explicit age attitudes,

R*= 39, F(1,96) = 61.98, p < .001, p = .63, and implicit age attitudes, R*> = .16, F(1, 96)

=18.81, p <.001, B = .40, persisted (see Model 2, Table 5-2). And as represented by

Model 3, including covariates representing implicit or explicit sample characteristics, as

the national samples’ proportion of female participants or average age, accounted for

some additional variation in implicit age attitudes, AR* = .038, but little additional

variation in explicit age attitudes, AR> = .012.
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Figure 5-1. Relationship between nations’ older-population representation and average
implicit age attitudes (Panel 1) and average explicit age attitudes (Panel 2). Both
weighted regression lines exclude the outlier nation of Japan. Refer to Table 5-1 to
translate country codes into country names.
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Modernization hypothesis predicts no additional differences in nation-level
age attitudes. Model 4 (Table 5-2) next examined the modernization hypothesis — that
citizens of more modern, industrialized nations would express greater negativity toward
older adults (Bengtson et al., 1975; Cowgill, 1974; Palmore & Manton, 1974). To
evaluate this hypothesis, I added indicators of nations’ socioeconomic development, as
represented by their per-capita GDP and education levels (e.g., Lockenhoff et al., 2009,
Nosek et al., 2009). The results failed to support the modernization hypothesis. These
indicators of socioeconomic development were unrelated to national averages of implicit
and explicit age attitudes, all s < 1.38. And compared to Model 3, these indicators
predicted very little additional variation in either implicit (AR> = .008) or explicit (AR* =
.024) age attitudes. However, the results indicate that even after adjusting for these
covariates, national levels of implicit, age attitudes favored the young more strongly, =
46, p =.001, in nations with larger proportions of older adults in the population, and the
same relationship was present for explicit age attitudes favoring young relative to old
people, B = .80, p <.001. These effect sizes indicate that for each 1 standard deviation
increase in nations’ population-percentage of older adults, implicit or explicit pro-young
preferences increased by 0.46 or 0.80 standard deviations, respectively.

Individualism/collectivism predicts no additional differences in nation-level
age attitudes. | also examined whether national differences in individualism were related
to age attitudes among a subset of nations (N = 53) for which estimates of their
individualism were available (Oishi et al., 1999). These estimates of nations’
individualism are anchored on 1 (most collectivist) and 10 (most individualist), as the

averaged ratings of two expert researchers in the field (Geert Hofstede and Harry
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Triandis, see Oishi et al., 1999, p. 984). Contrary to a collectivism hypothesis, nation-

level estimates of individualism were either weakly or nonsignificantly correlated with

implicit age attitudes, 7(53) = .22, p = .112 (see Figure 5-2 for this relationship) or with

explicit age attitudes, #(53) = .27, p = .049'*. The previously-described diagnostic

procedure to identify influential outliers in the relationship between age attitudes and

individualism indicated that in this subset of 53 nations, Japan was an outlier in the

explicit regression only (for all diagnostic indicators except leverage).

Figure 5-2. Lack of relationship between nations’ individualism and average implicit age

attitudes. See Table 5-1 to translate the country IDs into country names.
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As in the model with all 99 countries, among the 53 nations for which

Nations' Collectivism (1) vs. Individualism (10)

collectivism estimates were available, national levels of implicit age attitudes favored

young significantly more strongly in nations with larger older populations, R* = .192, f =

'* And after accounting for sample composition, no direct relationship between nations’
collectivism and implicit (§ = .06, p = .728) or explicit (B = .25, p =.176) age attitudes remained.
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44, p = .001. In the baseline model, AR* = .064, F(5,47)=3.24, p = .014, comparable to
Model 4 in Table 5.2—which added both sample covariates of the sample’s average age
and gender composition and the nation-level socioeconomic development covariates—
only nations’ population-percentage of older adults was a significant predictor of implicit
age attitudes, p = .51, p = .008, all other |B|s < .31, ps > .130. Compared to this model,
nations’ individualism,  =-.18, p = .453, did not predict any additional variation in
implicit age attitudes, F(6, 46) =2.77, p = .022, R* = .266, beyond what nations’
population-percentage of older adults, f = .53, p = .006, already predicted. The samples’
female representation, f = .12, p = .448, average age, B = .32, p =.105, and nations’
economic productivity, B =-.23, p =.321, and education level, f =.11, p =.585, did not
relate to nations’ average levels of implicit age attitudes.

Similarly, national averages in explicit attitudes favoring the young were
significantly stronger in nations with higher percentages of older adults in the population,
R*= 368, p=.61, p <.001, after removing the outlier Japan. In the baseline model,
national levels of explicit age attitudes favoring the young, R> = .435, F(5, 46)=7.07, p <
.001, were predicted only by nations’ population-percentage of older adults, f =.79, p <
.001, but not significantly by covariates representing sample demographic characteristics,
IBls <.09, ps > .665, or nations’ socioeconomic development, as economic productivity, 3
=-.34, p=.055, or education level, B = .04, p = .8§18. Compared to this model, estimates
of nations’ individualism, = -.16, p = .474, accounted for no additional variation in
explicit age attitudes favoring the young, AR = .006, F(6, 45) = 5.92, p <.001. Only the
size of nations’ older population predicted differences in explicit age attitudes, = .82, p

<.001, while covariates representing sample demographic characteristics and nations’
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socioeconomic development predicted no differences in explicit age attitudes favoring the
young, ts < 1.33, |B|s < .27, ps > .189.
Discussion

The results of Studies 1 through 4 highlight the persistent difficulty in identifying
the factors that predict individual differences in how strongly one implicitly favors young
relative to old people. But in Study 5, I found that when setting the unit of analysis as
nations rather than individuals, both implicit and self-reported age attitudes do vary
cross-nationally and correlate with one another. Overall, I found that as the proportion of
older adults in nations’ populations increased, that national levels of both implicit and
explicit age attitudes favored young relative to old people more strongly. These
relationships persisted after adjusting for differences in sample composition. And
contrary to a modernization hypothesis (Bengtson et al., 1975; Cowgill, 1974; Palmore &
Manton, 1974), these relationships remained just as strong after adjusting for nations’
socioeconomic development.

Furthermore, estimates of nations’ individualism (for 53 nations where estimates
of their individualism were available, Oishi et al., 1999) did not predict any national
differences in either implicit or explicit age attitudes. This is contrary to the popular
understanding of Western-Asian cultural differences, but fits with previous research on
collectivism’s dissociation from attitudes toward older adults and old age (Boduroglu et
al., 2006; Cuddy et al., 2005; Giles et al., 2000; Harwood et al., 1996; Ryan et al., 2004).
It also fits with evidence from multilevel modeling (Lockenhoff et al., 2009) that citizens
of nations with larger proportions of older adults reported that their culture viewed old

age more negatively. I extended this idea, finding that this relationship is also present in
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national averages of citizens’ own attitudes toward older adults, for both their implicit
and self-reported age attitudes.

However, one caveat is that Japan was a clear outlier (see Figure 5-1) relative to
the 98 other nations. Despite being the nation with the largest proportion of older citizens,
Japanese citizens’ implicit and self-reported age attitudes were less favorable toward
young relative to old people than predicted. This is despite ongoing national discussions
of how Japan will care for its rapidly aging population (e.g., Ezrati, 1997). One
possibility is that an untested cultural factor accounts for Japan’s distinctness from other
aging but collectivist nations.

The proportion of older adults in the population was positively related to both
implicit and self-reported age attitudes. But national averages for implicit attitudes
universally favored young people relative to old people, while on average, citizens either
self-reported preferring young and old people equally or reported less than 1.5-points
difference in how warmly they felt toward young relative to old people (see Figure 5-1
Panel 2). And despite the weak correlations between individuals® implicit and explicit age
attitudes, national levels of implicit and explicit age attitudes were moderately and
positively correlated with one another, and were each correlated with nations’ population
proportions of older adults. This suggests that when ignoring individual differences, by
aggregating at the national level and comparing between nations rather than within
nations and between individuals, national indicators of population aging do relate to
national levels of negative attitudes toward older adults. Moreover, the range across
nations in implicit and explicit age attitudes does suggest that as [ hypothesized, cultural

contexts present different messages about old people and aging. National levels of both
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implicit and explicit age attitudes were positively related to nations’ population aging;
this suggests that not only does culture influence the strength of negative associations
toward old people that are assessed as implicit attitudes, individuals are willing to
endorse these negative associations in their self-reported attitudes.

The present research focused entirely on nation-level indicators of population
aging, rather than on individual differences in implicit age attitudes. The ecological
fallacy—in which a relationship present in aggregated groups of individuals (such as
national averages) differs from the relationship among individual group members—could
suggest that the age-burden hypothesis would not be present at the individual level; but
the multilevel model results (see Appendix 4) argue against this. And these cross-national
results suggest an avenue for future research that could examine the age-burden
hypothesis at the individual level.

Individuals’ implicit age attitudes could be related to negativity toward the costs
of an aging population, rather than negativity toward individual older adults. I
hypothesized, but could not test directly, that national differences in age attitudes would
be driven by differing national discussions of aging-related concerns, such as the costs of
entitlement programs, the labor challenges of a smaller young population, and health
issues related to old age. Previous research (Silverstein et al., 2001) on changes over time
in Americans’ opinions about retirement benefits found that these opinion changes were
driven by young adults’ beliefs that retirement-age adults were less deserving of benefits.
This could suggest that individuals’ concerns about the cost of retirement benefits or
skepticism of the older population’s deservingness would be positively related to their

implicit or explicit age attitudes.



Table 5-1. Descriptive Statistics for 99 Nations

Country Information

Implicit Sample

Explicit Sample

ID Name % Old Pop. N M (SD) N M (SD)
SK  Slovakia 17 68 0.64 (0.36) 77 0.49 (2.07)
SI  Slovenia 22 100 0.59 (0.35) 118 0.75 (2.36)
BE Belgium 23 950 0.58 (0.36) 1,109 0.96 (2.03)
IT Italy 26 705 0.58 (0.38) 869 0.77 (2.12)
CY Cyprus 18 181 0.57 (0.39) 216  0.71 (1.96)
UY  Uruguay 18 52 0.57 (0.44) 62 0.44 (2.47)
BS Bahamas 10 67 0.57 (0.33) 99 0.06 (2.55)
BB Barbados 15 60 0.57 (0.41) 77 -0.03 (2.05)
HU Hungary 22 289 0.57 (0.37) 326 0.83 (1.99)
LB Lebanon 10 103 0.56 (0.33) 126 0.31 (2.42)
CZ  Czech Republic 22 153  0.56 (0.38) 179 0.80 (2.03)
DE Germany 26 4,182 0.56 (0.38) 5,057 0.79 (2.03)
NL Netherlands 21 2,710 0.55 (0.38) 3,141 0.82 (1.74)
PE Peru 9 244 0.55 (0.39) 273  0.17 (2.38)
CU Cuba 17 151 0.55 (0.40) 167 -0.32 (2.23)
PT Portugal 23 352 0.55 (0.36) 418 0.68 (2.20)
TR Turkey 9 521 0.55 (0.39) 674 0.62 (2.38)
GR  Greece 24 270 0.54 (0.37) 328 0.72 (2.10)
AT  Austria 23 501 0.54 (0.37) 625 0.72 (2.18)
PL Poland 19 919 0.54 (0.40) 1,108 0.77 (2.29)
LT Lithuania 21 170 0.53 (0.36) 199 1.23 (2.28)
GY Guyana 9 64 0.53 (0.40) 76 -0.63 (2.63)
DO Dominican Republic 9 175 0.53 (0.38) 207 -0.07 (2.59)
RO Romania 20 427 0.53 (0.38) 507 0.88 (2.54)
AM  Armenia 14 44 0.53 (0.38) 61 0.62 (3.18)
SV El Salvador 10 113 0.53 (0.38) 125 045 (2.42)
TT Trinidad & Tobago 10 174 0.53 (0.37) 201 -0.23 (2.36)
LV Latvia 22 126 0.53 (0.39) 149 1.37 (2.28)
CH Switzerland 23 583 0.53 (0.39) 674 0.81 (1.96)
FR France 23 921 0.52 (0.39) 1,084 0.74 (2.17)
AR  Argentina 15 650 0.52 (0.38) 782 0.52 (2.39)
RU  Russian Federation 18 394 0.52 (0.40) 455 0.23 (2.20)
HK HongKong 18 653 0.52 (0.38) 793  0.13 (2.48)
ES Spain 22 648 0.52 (0.39) 772 0.77 (2.05)
SA  Saudi Arabia 4 66 0.52 (0.35) 85 -0.80 (2.59)
BG Bulgaria 24 237 0.52 (0.41) 273  0.65 (2.37)
IR Iran 7 190 0.52 (0.41) 244  0.41 (2.46)
IL  Israel 14 565 0.51 (0.42) 704 0.54 (2.14)
AE  United Arab Emir. 2 49 0.51 (0.38) 62 0.05 (2.63)
EG Egypt 7 95 0.51 (0.39) 116 0.06 (2.51)
UA  Ukraine 21 166 0.51 (0.35) 188 0.29 (2.26)
DK Denmark 23 633 0.51 (0.38) 712 0.63 (2.00)
MK  Macedonia 17 54 0.50 (0.31) 62 0.85 (2.08)
NG Nigeria 5 250 0.50 (0.40) 331 0.09 (2.61)
ET Ethiopia 5 91 0.50 (0.38) 121 0.46 (2.82)
ZA  South Africa 7 594 0.50 (0.40) 698 0.50 (2.07)
DZ  Algeria 7 71 0.50 (0.36) 105 0.02 (2.76)
CM  Cameroon 5 51 0.50 (0.41) 70 0.60 (2.68)
SG  Singapore 15 842 0.50 (0.38) 1,024 031 (2.24)
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Table 5-1 continued

Country Information

Implicit Sample

Explicit Sample

ID  Name % Old Pop. N M (SD) N M (SD)
BA  Bosnia & Herzegovina 19 119 0.49 (0.40) 167 0.50 (2.71)
GH Ghana 6 96 0.49 (0.36) 115 -0.07 (2.47)
SE  Sweden 25 2,162 0.49 (0.40) 2,564 0.34 (1.90)
PA Panama 10 80 0.49 (0.41) 97 -0.01 (2.61)
BY Belarus 18 74 0.49 (0.36) 96 0.19 (1.89)
JM  Jamaica 11 296 0.49 (0.41) 354 -0.24 (2.56)
HR Croatia 23 288 0.48 (0.39) 326 1.21 (2.34)
NI  Nicaragua 6 97 0.48 (0.41) 113 -0.01 (2.27)
ID Indonesia 9 221 0.48 (0.35) 271 0.13 (2.08)
IS Iceland 16 119 0.48 (0.40) 137 0.18 (1.97)
LR Liberia 5 62 0.48 (0.40) 79 -0.25 (2.58)
GT  Guatemala 6 112 0.48 (0.37) 133 -0.21 (2.22)
KE Kenya 4 159 0.48 (0.36) 200 0.03 (2.41)
CL Chile 13 147 0.48 (0.40) 177 0.58 (2.27)
UK  United Kingdom 22 9,800 0.48 (0.40) 11,526 0.31 (1.92)
AF  Afghanistan 4 610 0.47 (0.37) 785 0.20 (2.44)
IE Ireland 16 967 0.47 (0.38) 1,150 0.43 (1.93)
US  United States 18 340,749 0.47 (0.39) 395,086 0.25 (2.16)
BR  Brazil 10 927 0.47 (0.39) 1,096 0.38 (2.39)
CO Colombia 8 402 0.47 (0.40) 447 0.32 (2.27)
AU  Australia 19 4,778 0.46 (0.40) 5,910 0.47 (2.03)
KR  South Korea 15 1,603 0.46 (0.39) 2,123 0.26 (2.59)
CA Canada 20 15,196 0.46 (0.39) 17,696 0.32 (2.07)
HN Honduras 6 63 0.46 (0.43) 90 0.29 (2.39)
MY Malaysia 8 474 0.46 (0.39) 589 0.13 (2.16)
NO Norway 21 1,428 0.46 (0.36) 1,633  0.67 (1.92)
CR Costa Rica 9 69 0.46 (0.42) 78 0.10 (2.57)
AZ  Azerbaijan 9 41 0.46 (0.34) 58 -0.10 (2.41)
VE  Venezuela 8 267 0.46 (0.38) 293  0.12 (2.40)
CN  China 12 1,124 0.46 (0.38) 1,334 -0.03 (2.56)
AL  Albania 13 190 0.45 (0.41) 238 0.39 (2.39)
ZW  Zimbabwe 6 59 045 (0.44) 76 0.16 (2.29)
TH Thailand 11 206 0.45 (0.38) 248 -0.67 (2.59)
MX Mexico 9 1,436 0.45 (0.40) 1,620 0.36 (2.45)
PH Philippines 7 814 0.45 (0.40) 994 0.16 (2.13)
FI  Finland 24 827 0.45 (0.41) 989 0.40 (1.83)
JP  Japan 30 940 0.44 (0.44) 1,149 -0.80 (2.36)
EE Estonia 22 100 0.44 (0.37) 114 0.65 (2.27)
GE Georgia 19 72 0.44 (0.47) 81 -0.07 (2.14)
LK Sri Lanka 12 70 0.43 (0.36) 79 0.13 (2.28)
NZ New Zealand 18 1,158 0.43 (0.39) 1,380 0.29 (1.99)
JO Jordan 6 51 0.43 (0.39) 63 0.27 (2.55)
BD Bangladesh 6 115 0.41 (0.38) 152 0.07 (3.03)
VN  Vietnam 9 241 0.41 (0.40) 291 -0.23 (2.61)
BO Bolivia 7 78 0.40 (0.34) 119 0.34 (2.47)
IN India 7 2,338 0.39 (0.39) 2,825 0.11 (2.37)
BZ Belize 6 44 0.39 (0.38) 67 -0.22 (3.73)
TW  Taiwan 14 509 0.38 (0.40) 633 -0.49 (2.49)
PK Pakistan 6 288 0.38 (0.38) 402 0.36 (2.37)
NP  Nepal 6 106 0.33 (0.44) 128 -0.53 (2.47)
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General Discussion

The research described in this dissertation contributed to scientific knowledge by
examining the construct validity of implicit age attitudes. It did so by adding to the
accumulated “nomological net of facts, relationships, and validity evidence that clarifies
the identity and utility of the construct” (Nosek & Smyth, 2007, p. 15; see Cronbach &
Meehl, 1955 for the first elucidation of this approach). In Study 1, I illustrated how
implicit age attitudes failed to demonstrate the relationships that construct validation of
implicit attitudes more generally would anticipate, highlighting the need to investigate the
construct validity of age attitudes. I found that implicit age attitudes (a) are remarkably
dissociated from self-reported age attitudes and (b) are not moderated by individuals’
age-group membership—implicitly, older adults favor young relative to old people as
strongly as young adults do. On their own, these findings leave ambiguous whether
implicit age attitudes are simply distinct from other implicit social cognitions or whether
either the construct or its measurements have weak validity.

The subsequent studies pursued construct validation in detail. Taken together, the
research conducted for this dissertation develops the case for the construct validity of
implicit age attitudes by accumulating the following four pieces of evidence. First and
contrary to the initial results, I found evidence for construct validity in that implicit age
attitudes varied depending on individuals’ age identity, as social-identity theories predict
(Greenwald et al., 2002; Tajfel & Turner, 1986), but remained pro-young on average, as

system justification theory predicts (Jost et al., 2004). That is, implicit age attitudes were
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sensitive to individuals’ own age when middle-aged adults represented either younger
people or older people (Studies 3 & 4). This suggests that the “standard” age IAT shows
little variation across the age span because it represents the category “old” as extremely
old, and few people identify with that age category. Second, implicit age attitudes
consistently favored younger relative to older people; this pro-younger implicit
preference generalized to multiple measures of implicit age attitudes (Studies 2, 3, & 4),
but varied depending on which age groups represented the concepts younger people and
older people (Studies 3 & 4).

Third, although implicit and explicit age attitudes were consistently dissociated, |
ruled out several alternative explanations for the strength of implicit attitudes favoring
young, which would have altered the understanding of the implicit age attitude construct.
That is, although implicit age attitudes were unrelated to self-report constructs relevant to
intergroup relations, such as intergroup contact, age-group identity, and multiple
measures of self-reported age-group preferences (Studies 1 & 2), they were also unrelated
to other self-reported sources of negativity toward older adults, such as expectations
about one’s own aging process and concerns about mortality and ill-health (Study 2) and
feelings about being young or old (Study 1). This dissociation generalized to multiple
measures of implicit age attitudes (Studies 2, 3, & 4) and persisted even though both
implicit and explicit age attitudes were similarly sensitive to experimental manipulation
of which age groups represented the group categories (Studies 3 & 4).

And, fourth, despite the dissociation between individuals’ implicit and self-
reported age attitudes, I found evidence at the national level for the predictive validity of

implicit age attitudes (Study 5). Specifically, attitudes, particularly implicit attitudes, are
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thought to develop from experience, both indirect and direct, with attitude objects (Nosek
& Hansen, 2008). Those experiences would include exposure to messages in the
surrounding environment, such as one’s culture. I hypothesized that the cumulative
cultural associations between older adults and negativity would be stronger in nations
with larger older populations, because of greater discussion of national concerns about
the elderly and aging. I found evidence for predictive validity, in that the criterion
variable of nations’ population-aging was positively associated with national levels of
implicit and explicit attitudes favoring young relative to old people.
The value of examining implicit age attitudes across the lifespan

Previous research on implicit age attitudes represented age as the extreme ends of
the age spectrum, as very young and very old adults. In the existing research on implicit
attitudes, the closest analogue to this would be representing race with light and dark skin
tones rather than faces of European and African Americans (see Nosek, Smyth, et al.,
2007 for a broad overview of these and other social attitudes, both implicitly and
explicitly). But the current research on implicit attitudes toward different age-group
comparisons is novel, in that (a) previous research typically has not varied how light and
how dark the skin tone of the stimuli are beyond the extremes, (b) the variability in skin
tone identity among participants is likely to be lower than age variability (58% of
participants who completed the skin-tone IAT reported being White, Nosek, Smyth, et
al., 2007), and (c) individuals’ racial identity, based on their skin tone, is unlikely to
change (or least to be expected to change). By varying which of four age groups
represented younger people and older people, 1 found that implicit age attitudes for some

age-group comparisons—those in which middle-aged adults represented younger people



89

or older people—were sensitive to individuals’ own age. These relationships were
undetectable with the “standard” age IAT, which represents the old age category with
extremely old adults. This new approach appears to represent an important measurement
innovation, as it highlights the age progression and allows participants to identify their
placement in that age progression. Framing the comparison between younger people and
older people in such a way may be important for eliciting effects relevant to social
identity in implicit and explicit age attitudes.

Although further research is needed, this also suggests that among the samples
that are usually available in psychological research, implicit attitudes for young adults
relative to middle-aged adults may exhibit better measurement properties than attitudes
for young adults relative to old adults. Research using this measurement approach could
provide further evidence for the construct validity of implicit age attitudes and could also
relate more closely to individuals’ discriminatory behavior against pre-retirement-age
adults. After all, it is middle-aged adults who often experience employment
discrimination (Lahey, 2008; Lindner, Nosek, & Graser, 2009).

The present status of construct validity for implicit age attitudes

Previous to this dissertation research, implicit age attitudes were noteworthy
primarily because of their observed but unexplained differences from attitudes toward
other social groups—both in how strongly implicit attitudes favored the dominant group
and how they failed to demonstrate predicted interrelationships with age-group identity

and explicit attitudes (Hummert et al., 2002; Levy & Banaji, 2002; Nosek et al., 2002;
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Nosek, Smyth, et al., 2007)"°. Implicit attitudes had largely been assessed with the IAT
(for exceptions, see Chasteen, Schwarz, & Park, 2002; Gawronski, Cunningham, LeBel,
& Deutsch, 2010; Perdue & Gurtman, 1990), where the concepts of young people and old
people were been represented either by first names (Nosek et al., 2002) or by a single set
of face stimuli, representing very young and very old adults (e.g., Nosek, Smyth, et al.,
2007). Given this starting point, I made significant progress through this dissertation
research in understanding how implicit age attitudes vary across individuals, whether
they relate to self-report and other relevant constructs, and how they predict criterion
variables of interest. As discussed below, the consistent dissociation between implicit and
explicit age attitudes remains the most persistent challenge to the construct validation of
implicit age attitudes.
What does the dissociation between implicit age attitudes and all self-reports mean?
One of the puzzles that prompted this dissertation research was the unexpected
dissociation between implicit and explicit age attitudes. For example, in one examination
of the factors that moderate the strength of implicit-explicit attitude correlations (Nosek,
2005), age’s relative ranking on these moderators, relative to 56 other attitude objects,
would suggest that its implicit-explicit correlation should be similar in magnitude to that
of other socially-sensitive social groups, such as White-Black attitudes (r = .30, Nosek,
Smyth, et al., 2007). And in another investigation, age demonstrated one of the weakest
associations between implicit and self-reported attitudes among 95 social concepts

examined (Nosek & Hansen, 2008). I conclude this research without convergent evidence

'3 In particular, see the unified theory of social identity, where age was the only domain of 16 that
failed to exhibit the predicted relationships among self-esteem, group identity, and group attitudes
(Greenwald et al., 2002).
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of what the construct of implicit age attitudes represents.

Convergent validity would be demonstrated if implicit age attitudes relate to self-
report constructs with which theory expects relationships. If implicit age attitudes failed
to relate to self-reported age preferences but did relate to concerns about ill-health and
mortality in old age, then this would necessitate a re-conceptualization of what the
construct of implicit age attitudes represents. Instead, I found that implicit age attitudes
were dissociated both from self-reported age preferences and self-reported versions of
several constructs representing negativity toward aging and old age. It remains possible
that implicit age attitudes reflect associations with mortality, ill-health, and the value of
being young, but those associations were simply not ones that individuals self-reported.
This is important clarification as implicit evaluations are related to self-report in other
circumstances (Nosek, 2005). The consistent implicit-explicit dissociation is informative
about implicit age attitudes’ distinctiveness from implicit attitudes toward other social
groups. It remains unclear whether any self-report constructs do demonstrate convergent
validity with implicit age attitudes.

Despite this uncertainty, the results of these studies suggest that if implicit and
explicit age attitudes are dissociated because implicit associations with older adults
represent something other than age-group preferences, then this dissociation generalizes
to multiple measures and designs. At present, these findings tentatively suggest that
implicit and explicit age attitudes are valid constructs, but are largely dissociated. This
question cannot be fully addressed without future research into (a) other self-report
constructs, as suggested in Study 5 and (b) examining the predictive validity of implicit

age attitudes for discriminatory behavior.
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What remains to be done: Future directions

Measurement challenges unique to implicit age attitudes. One remaining
challenge in understanding the relationship between individuals’ age identity and implicit
age attitudes is the potential influence of age-related changes in extraneous factors related
to cognitive aging. That is, consideration of any age differences, or lack thereof, in
implicit age attitudes must also acknowledge the possibility that any “true” differences in
older individuals’ mental associations between old people and good or bad (e.g., Conrey,
Sherman, Gawronski, Hugenberg, & Groom, 2005) could be obscured by the
measurement strategy underlying most implicit attitude measures. Most measures of
implicit attitudes (one notable exception being the AMP; Payne et al., 2005) infer
individuals’ preferences from their speed of responding. Research on cognitive aging
indicates that individuals’ age is associated with slowing processing speed (e.g.,
Salthouse, 1996). The original analysis strategy for the IAT artifactually resulted in more
extreme IAT scores for all individuals with slower overall reaction-times, which includes
older adults (Sriram, Greenwald, & Nosek, 2010). The current D-scoring algorithm
minimizes this and other extraneous influences on IAT scores (Greenwald et al., 2003;
see also Hummert et al., 2002, who found that IAT scoring with the conceptually-similar
trial-level z-scoring best accounted for age-related declines in reaction-time on age
preference and identity IATs). At present, the D-scoring algorithm (used in this
dissertation to analyze the IAT, Brief IAT, and SPF) is the best available scoring strategy
to maximize comparability across age cohorts.

However, interpretation of any age-cohort differences in implicit age attitudes

would be strengthened by further research that either (a) examines whether accounting
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for individual differences in inhibitory abilities reveals age-cohort differences in implicit
age attitudes (e.g., von Hippel, Silver, & Lynch, 2000) or (b) uses process-dissociation to
examine whether age-cohort differences in association activation are obscured by age-
cohort differences in inhibition, reflected by the ability to overcome bias (as has been
done for racial attitudes, Gonsalkorale, Sherman, & Klauer, 2009). Relevant to the
present findings, this previous research on race attitudes found that age-related changes in
the overcoming-bias parameter first began to decline among those aged 41-50, although
the influence of these extraneous factors may be most problematic among the oldest-old
participants (e.g., Hummert et al., 2002). Although the present research cannot directly
examine this possibility, it appears that the relationship between participants’ own age
and their implicit age-group attitudes demonstrated discriminant validity, given that only
implicit attitudes toward middle-aged adults changed across the examined age span
(among those aged 18 to 60).

Experimentally manipulating age attitudes. Fundamental to modern science is
the understanding that experimental manipulation represents an important method to
evaluate causal inferences about a construct (e.g., Shadish, Cook, & Campbell, 2002). As
I originally proposed for this dissertation research, I conducted three studies that tested
the idea that misperceiving the self as unchanging over time was one source of negative
implicit attitudes toward older adults. However, I consistently found that manipulating
whether individuals saw the self as changing or remaining the same over time
significantly altered neither implicit nor explicit age attitudes. This suggests that more
remains to be done to understand the origins of implicit age attitudes and implicit

negativity toward older adults. But in future research, experimentally manipulating
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hypothesized sources or consequences of age attitudes will be of critical importance in
demonstrating that the construct of implicit age attitudes is understood sufficiently well to
generate causal inferences and evaluate its relationships with other variables of interest.

Predictive validity: Do age attitudes predict discriminatory behavior. In
attitudes research, one critical piece of evidence for a construct’s predictive validity is
whether a given attitude predicts behavior (Greenwald et al., 2009). Construct validation
of implicit attitudes more generally has established that both implicit and explicit
attitudes influence individuals’ behavior. And meta-analytic evidence finds that implicit
attitudes are better predictors of discrimination in socially-sensitive domains like race
(Greenwald et al., 2009), but age discrimination has not been examined directly in any
published research.

As an immediate follow-up to my dissertation research, I am collaborating with
several others to develop and evaluate a new paradigm that reliably and effectively
assesses individuals’ willingness to discriminate in social contexts. I am currently
finalizing the implementation of a design that examines individuals’ likelihood of
recommending older job applicants for an entry-level position, relative to those same
individuals’ evaluations of equally-qualified older applicants. The dissociation between
implicit and explicit age attitudes could allow both to exert unique effects on
discriminatory behavior, although this may be overly optimistic. Previous meta-analytic
research found that as the correlation between implicit and explicit attitudes increased,
their ability to predict behavior also increased (Greenwald et al., 2009). If implicit age
attitudes demonstrate predictive validity through their relationship with discriminatory

behavior, this would provide evidence that whatever the origins of automatically-
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activated negativity toward older adults, these implicit attitudes predict unwarranted and
legally-prohibited (Lahey, 2010) discriminatory behavior toward older adults.
Conclusion

In this dissertation research, I made significant progress toward accumulating
evidence for the nomological net of relationships and validity evidence supporting the
construct of implicit age attitudes. This focused approach took a step back from my
earlier attempts to experimentally manipulate a hypothesized source of implicit age

attitudes. Instead, I focused on understanding what “implicit age attitudes™ are.
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Appendices

Appendix 1 — Pool of old and young faces for implicit tasks in Study 2
Old Men
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Appendix 2 —
Chinese pinyin characters for AMP (Affect Misattribution Procedure) in Study 2
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Appendix 3 — Stimuli for the Age-Groups IAT (Studies 3 & 4)
Standard IAT Stimuli: Young adults

.
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Children:

Middle-aged adults:

Old adults:
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Appendix 4 — Multi-level Modeling in Study 5

I used mixed-model analysis (e.g., Nosek, 2005) with individuals nested within
nations (N = 99), predicting implicit age attitudes. As I proposed, the baseline random-
intercept model included random effects at both the individual and cultural levels,
intraclass correlation = .012. Relative to this baseline, adding fixed effects of individual-
level demographics that moderate implicit and explicit age attitudes (i.e., gender and age,
as in Study 1) was a significantly better fit, Ax*(2) = 33.32, p <.0001, such that implicit
age biases were significantly lower among women compared to men and among older
participants, ts > 4.85 and ps <.0001. Relative to this second model, adding the
proportion of adults aged 60 and older in the population as a fixed predictor at the nation
level yielded a significantly better fit, Ay*(1) = 151.82, p <.0001, such that individuals in
nations with larger populations of older adults demonstrated stronger implicit age
attitudes favoring the young, B =.0031, SEz = .0007, #(410631) =4.27, p < .0001.

However, the intraclass correlation, which compares the variability across
cultures () to the variability among individuals (%), indicated that only 1.2% of the total
variance in implicit age biases could be explained by the individuals’ nationality. Given
the difficulty of predicting individual differences in implicit age attitudes from a wide
variety of relevant constructs (Studies 1 through 4 of this dissertation; Lindner & Nosek,
2010) then in retrospect, the results of a preliminary multilevel model are perhaps
unsurprising.

After a literature review and consultation with the departmental statistics
consultant (M. Hunter, personal communication, May 7, 2011) and my dissertation chair

about these results, we concluded that relative to individual differences (which, as I have
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examined elsewhere in this dissertation, cannot be accounted for very well), cultural
variation in implicit age attitudes was small. But this also means that there is very little
nesting in my data. That is, an intraclass correlation represents the degree to which the
regression assumption of homoscedasticity is violated, such that individuals within a
culture are more like each other than they are like individuals in other cultures. The
intraclass correlation “can be interpreted in two ways: it is the correlation between two
randomly drawn individuals in one randomly drawn group, and it is also the fraction of
total variability that is due to the group level” (Snijders & Bosker, 1999, p. 46).

Furthermore, as I implemented the multilevel analysis, I also realized that the
intended goal of this study — to evaluate different explanations for how implicit and
explicit age biases would vary across cultures, such as a population’s age burden,
economic development, or collectivism — was not well-suited to a multilevel approach.
That is, I originally intended to account for cultural differences, rather than individual
differences in age biases. But multilevel modeling is by necessity designed to account for
individual differences in the predictor variable. Thus, I focus on results of weighted
multiple regressions to examine different explanations of cultural differences in age
attitudes.
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