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Abstract 
 

Over the past decade, implicit attitudes about sexual orientation, race, and age have revealed 

both change towards neutrality (sexuality and race attitudes) and stability (age attitudes). But 

how consistently have such patterns of change and stability unfolded across U.S. society? Are 

the trends widespread, with most demographic groups changing or remaining stable in parallel, 

at the same rate and in the same direction? Or are the trends more idiosyncratic, with groups 

moving at different rates and/or directions, revealing non-parallel change? The answer can 

reveal whether the sources of change are unfolding at the collective, macro-level of society, or at 

the mezzo-level of demographic group memberships. Results from over 2.5 million tests of 

sexuality, race, and age attitudes, collected continuously in the U.S. over 10 years (2007-2016) 

show that attitude trends are largely parallel across most demographic groups (e.g., respondents’ 

gender, race, education). Parallel trends are more strongly evident in implicit social group 

attitudes, with explicit attitudes showing relatively more non-parallel trends. Two demographics, 

respondent age and political orientation, are exceptions: younger and politically liberal groups 

are generally changing faster toward implicit attitude neutrality than older and conservative 

groups. Nevertheless, the surprising consistency in trends across demographic groups points to 

the role of macro-level societal variables as the most likely sources of widespread reductions in 

implicit and explicit social group attitudes over the past decade.  

 

Keywords: attitude change; demographics; explicit attitudes; implicit attitudes; time series 

analysis (ARIMA)  
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Public Significance Statement 
 
Over the past decade, implicit social group attitudes have revealed both change towards 

neutrality (sexuality and race attitudes) and stability (age attitudes). The present study shows 

these patterns of change and stability are widespread across most people, with parallel trends 

observed in implicit attitudes generally regardless of respondents’ gender, education, religion, 

race, or geography. The findings point to cross-cutting, macro-level variables as the most likely 

sources of long-term implicit attitude change. 
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Patterns of Implicit and Explicit Attitudes II. Long-term change and stability, regardless of 
group membership 

 
The study of social group attitudes has experienced an “implicit revolution” over the past two 

decades, with increasing attention to the operation and measurement of attitudes that are more 

automatic, less consciously accessible, and less controllable (Greenwald & Banaji, 2017). This 

revolution has yielded many insights into the nature of attitudes and attitude change. To give just 

a few examples: First, implicit social group attitudes1 are found to be strikingly dissociated from 

their explicit counterparts, with the latter more strongly shaped by personal values (Nosek, 2005; 

Nosek & Smyth, 2007). Second, implicit social group attitudes are found to track the unequal 

status hierarchies historically (and presently) embedded in society, even when those hierarchies 

disadvantage one’s ingroup. For instance, despite explicit ingroup preference, people who 

identify as elderly, disabled, or higher weight actually show implicit outgroup preferences (i.e., 

young, abled, lower weight) indicating internalized implicit prejudice (Nosek et al., 2007). In this 

way, implicit measures seem to be revealing widespread, societal-level, “collective 

representations” of social groups (Durkheim, 1924), even over and above ingroup motivations. 

Third, implicit social group attitudes are shown to be malleable in the short-term following 

changes to the immediate context (Blair, 2002; Dasgupta, 2009; Forscher et al., 2019) but will 

snap back to their earlier state when re-assessed after a delay (Lai et al., 2016). This suggests that 

implicit attitudes are adaptive learning mechanisms that are sensitive to whether the 

environmental context has changed or remained stable (Vuletich & Payne, 2019).  

 
1 Throughout the manuscript, we focus on implicit attitudes towards social groups, namely towards 
groups defined by race (Black vs. White American), sexual orientation (gay vs. straight), and age (young 
vs. old). For concision, we often refer to these constructs as simply “implicit attitudes”, with the 
assumption that, in this case, the term refers to “implicit social group attitudes” and not the many other 
types of implicit attitudes (e.g., attitudes towards vegetables, colors, etc.). 
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Building from such insights that implicit social group attitudes are (a) dissociable from 

explicit attitudes, (b) more reflective of societal-level phenomena and hierarchies, and (c) 

malleable in response to changing contexts, two new issues have emerged in understanding the 

nature of implicit attitudes and implicit attitude change. The first new issue concerns the re-

interpretation of implicit attitudes as measures of “situations” or culture, revealing “the bias of 

crowds” rather than exclusively the bias of individual minds (Payne, Vuletich, & Lundberg, 

2017). This “bias of crowds” theory was proposed to resolve some puzzling results from the 

Implicit Association Test (IAT), one method for measuring implicit attitudes. For instance, the 

IAT often reveals low individual-level predictive validity (Schimmack, 2019, cf. Kurdi et al., 

2018), yet the IAT also reveals strong societal-level relationships between geographically-

aggregated IAT scores and societally-relevant behaviors (Hehman, Flake, & Calanchini, 2017; 

Nosek et al., 2009; Payne, Vuletich, & Brown-Iannuzzi, 2019; Riddle & Sinclair, 2019). How 

could this seeming inconsistency be reconciled? Payne and colleagues (2017) argue that part of 

the answer may be that implicit attitudes are better interpreted to reflect the widespread 

collective representations of a culture. Thus, because they are capturing the attitudes of the 

culture, they understandably will also be better at predicting outcomes at the level of the culture2. 

The notion that implicit attitudes reflect systemic collective representations makes them a 

particularly worthy focus of study in a moment when researchers and the public are discussing 

systemic biases more than ever before (Google Trends, 2020). 

A second contemporary issue concerns the capacity for implicit and explicit social group 

attitudes to undergo durable change over long timespans (of a decade or more). Although 

 
2 Furthermore, the study of implicit attitudes at the aggregate level has methodological benefits: aggregation reduces 

measurement error (Hehman, Calanchini, Flake, & Leitner, 2019) and therefore can help address critiques of low 

individual-level predictive accuracy or test-retest reliability (Schimmack, 2019) .  
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implicit attitudes were initially thought to be stable or, at most, only temporarily malleable 

(Bargh, 1999; Lai et al., 2016), Charlesworth and Banaji (2019) recently reported data showing 

that implicit attitudes do, in fact, change over a decade when examined in aggregated, cross-

sectional data from millions of participants. Specifically, the authors found that implicit race, 

skin-tone, and sexuality attitudes have all shifted in the direction of neutrality (decreased in bias), 

while implicit age, disability, and weight attitudes have remained largely stable (or increased).  

By integrating these two findings that implicit social group attitudes are (a) societal 

phenomena, and (b) capable of durable change, we face a new theoretical question: when long-

term implicit and explicit attitude change occurs, how widely and consistently is it unfolding 

across society? That is, are the trends of attitude change unfolding consistently at the macro-

level of society, with all groups of people (e.g., women, men, liberals, conservatives) changing in 

parallel (i.e., changing at similar rates in the same direction)? Or are the trends non-parallel and 

more variable across demographic groups, with some groups (e.g., women, liberals) changing at 

different rates or directions than others (e.g., men, conservatives)? The current project aims to 

provide the first comprehensive answer to this question: how consistently have implicit and 

explicit attitudes (about age, race, and sexuality) changed across multiple demographic groups 

(respondents!"gender, race, age, political orientation, education, religion, sexual orientation, and 

U.S. state) over an entire decade? 

The theoretical basis of this project draws from the 19th century notion of “collective 

representations” (Durkheim, 1924). From this perspective, individual variation in beliefs and 

attitudes are not randomly dispersed or shaped only by micro-level individual life trajectories. 

Rather, attitudes and attitude change are shaped by one’s broader collective, where collective 

refers to units larger than the individual, be it one’s demography (mezzo-level), or one’s broader 
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culture (macro-level). Today, such ideas have found new resonance in the aforementioned “bias 

of crowds” theory (Payne et al., 2017), which reinforces the importance of collectives (or 

aggregates) as units of analysis.  

Crucially, our approach delineates the theory even further by suggesting two different 

levels of collective influence on attitude change: a mezzo-level collective influence, whereby 

demographics shape attitude trends in non-parallel ways (e.g., men’s attitudes reveal different 

trends from women’s attitudes); or a macro-level collective influence, whereby forces bigger 

than one’s demographic group drive attitude trends in parallel ways across groups (e.g., men’s 

and women’s attitudes reveal similar trends because a societal lever is acting on both groups). 

Thus, through a comprehensive study of demographic differences (and similarities) in patterns of 

change, this project attempts to understand which of these two collective influences – mezzo or 

macro – shape the trajectories of implicit and explicit attitudes over extended timespans.  

Attitude change unfolds in non-parallel ways across demographic groups 

It is difficult to imagine any attitudes, and especially social group attitudes, that are not 

influenced by a person’s demographics (e.g., their gender, race/ethnicity, age). Indeed, even 

attitudes about ostensibly identical objects like Diet Coke vs. Coke Zero are predicted by 

demographic variables such as one’s gender (women prefer Diet Coke, men prefer Coke Zero; 

Avery, 2012). When it comes to social group attitudes, the magnitude (overall strength of bias) is 

also widely shown to vary by demographics: for example, men have stronger pro-White/anti-

Black attitudes than women, and Black Americans have stronger pro-straight/anti-gay attitudes 

than White Americans (Nosek et al., 2007). Yet although we know that attitude magnitude varies 

by demographics, no systematic evidence exists about whether implicit and explicit social group 

attitudes also vary across demographics in their trends of change.  
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How might demographics shape implicit and explicit attitude change? First, 

demographics may shape attitude change most directly when the attitude targets overlap with 

respondents' identities, for example Black and White Americans evaluating Black and White 

racial groups. Here, change would be predicted to be faster in an ingroup supportive manner 

(e.g., Black Americans move more quickly than White Americans towards pro-Black/anti-White 

preference), because groups are motivated towards ingroup preference (Tajfel & Turner, 1986).  

Second, demographics may shape attitude change indirectly, even when the attitude 

target does not directly overlap with respondents’ demographics (e.g., Asian and White 

Americans evaluating the categories young vs. elderly). Here, the mechanisms may be multiple, 

ranging from intergroup contact to motivational profiles (e.g., levels of social dominance 

orientation). For example, given that increased intergroup contact is often associated with greater 

intentions for collective action among the majority group (Reimer et al., 2017), demographic 

differences in intergroup contact (e.g., age differences in interracial friendships; Plummer, Stone, 

Powell, & Allison, 2016) may translate into demographic differences in attitude change. 

Additionally, given that motivational profiles such as social dominance orientation (SDO) and 

system justification (SJ) are associated with support for the status quo, demographic differences 

in SDO/SJ may translate into demographic differences in attitude change (Jost, 2015). In short, 

whether one’s own demographic group overlaps (or not) with the groups at hand there is 

evidence to suggest that attitude change will unfold in non-parallel ways across demographics.  

Attitude change unfolds in parallel ways across demographic groups 

In contrast to the position advocated so far, social scientists have also argued for the 

importance of macro-level, societal variables that supersede the mezzo-level of demographics 

(e.g., Durkheim, 1924; Moscovici, 1988). In line with this notion, recent empirical reports of 
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explicit attitudes show that, for most demographic variables and for most attitude targets, 

respondents are more similar than different in their attitude trends over time (DiMaggio, Evans, 

& Bryson, 1996; Evans, 2003; Fiorina, Abrams, & Pope, 2008; Fischer & Mattson, 2009; Hanel, 

Maio, & Manstead, 2019). For instance, in one such report, demographic differences in attitude 

change were consistently small, accounting for only 0.6%-2.4% of variance (Desmet & 

Wacziarg, 2018). Indeed, any evidence that attitude change varies by demographics seems 

largely limited to political differences (Lelkes, 2016). Given such evidence, the current data may 

reveal that attitude change is more often unfolding in parallel across groups. This may seem like 

a radical hypothesis: it posits that implicit and explicit social group attitudes, regardless of their 

starting point or overall magnitude, may be found to change in similar ways across groups.   

If social group attitude change is indeed found to unfold in parallel trends, then it can be 

said to be shaped by more macro-level societal events such as ecological change, legislation and 

policy, media representations, or changes in social norms. For instance, one macro-level 

ecological variable may be pathogen threats, or the risk of infectious diseases in an environment 

that serves to activate a “behavioral immune system” response against any perceived “outsiders” 

(Schaller & Park, 2011). In past work, lower pathogen threats have been found to correlate with 

lower levels of implicit and explicit racial attitudes (O’Shea, Watson, Brown, & Fincher, 2019), 

with more loose and inclusive social norms (Jackson, Van Egmond, et al., 2019; Santos, 

Varnum, & Grossmann, 2017), and with decreases in sexism and gender inequality across time 

(Varnum & Grossmann, 2017b). Similarly, widespread increases (or decreases) in pathogen 

threats (such as during the current Covid-19 global pandemic) may correspond to increases (or 

decreases) in implicit and explicit attitudes, regardless of demographics. 
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Another macro-level instigator of parallel social group attitude change may be legal 

action. For instance, same-sex marriage legalization has been implicated in reductions of implicit 

and explicit sexuality attitudes, over and above demographics (Ofosu, Chambers, Chen, & 

Hehman, 2019). Furthermore, media can play a major role in shaping attitudes across large 

swaths of the population (King, Schneer, & White, 2017), even on implicit measures and even 

regardless of demographics (e.g., Ravary, Baldwin, & Bartz, 2019). Finally, changes in social 

norms, such as changes towards more loose social norms in the United States (Jackson, Gelfand, 

De, & Fox, 2019), may be associated with widespread decreases in implicit and explicit attitudes 

(Jackson, Van Egmond, et al., 2019).  

Surely, these many potential macro-level variables exert complex and interactive 

influences on social group attitudes (Varnum & Grossmann, 2017). At this early stage of 

discovery, with only a single previous paper demonstrating implicit attitude change and stability 

over the span of a decade (Charlesworth & Banaji, 2019), we therefore remain focused more 

generally on whether the data support parallel or non-parallel patterns of attitude change across 

demographics. Should parallel patterns of attitude change emerge, future research will then be 

poised to identify which specific macro-level variables are at play. 

Implicit-explicit dissociations in demographic patterns of change 

With few exceptions, studies of how demographic variables shape attitude magnitude and 

change have overwhelmingly focused only on explicit, self-report measures. Yet implicit 

measures may meaningfully dissociate from explicit measures in their parallel or non-parallel 

trends across demographic groups. On the one hand, implicit attitude may reveal more non-

parallel trends than explicit attitudes because the former are found to be more tightly correlated 

with respondent’s identity and self-concept (e.g., in balanced identity paradigms; Cvencek, 
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Greenwald, & Meltzoff, 2012; Greenwald et al., 2002). To the extent that identity is driving 

demographic differences in change, such close coupling between implicit identity and implicit 

attitudes may make them particularly likely to unfold in non-parallel ways across demographics. 

On the other hand, implicit attitude change could reveal more parallel trends than explicit 

attitudes because the former often reveal fewer group differences in attitude magnitude than do 

explicit attitudes (Nosek et al., 2007; Rudman, Feinberg, & Fairchild, 2002). For example, 

demographic differences that emerge on explicit attitudes (e.g., ingroup preferences among 

young and old respondents) often do not emerge on implicit attitudes (e.g., both young and old 

respondents implicitly prefer young people, Axt, Ebersole, & Nosek, 2014; Nosek et al., 2007). 

It is therefore conceivable that demographic differences may also be less likely in implicit 

attitude change. Theoretically, the bias of crowds model is also interpreted to suggest that 

implicit attitudes will change in parallel because they tap more widespread representations that 

cut across demographics (Payne et al., 2017). Therefore, as the broader culture changes, so too 

will all the people in that culture, regardless of demographics. 

Methodological advances in the study of attitude change and demographics 

Identifying parallel or non-parallel trends of long-term implicit and explicit social group 

attitude change presents an opportunity to advance not only psychological theory but also the 

availability of data and the illustration of new methods. In this paper we introduce new data to 

the study of demographic differences in social group attitude change by including data on 

implicit attitudes to uncover potential implicit-explicit dissociations. Additionally, we illustrate 

an exciting statistical approach – specifically, time series analyses and weighting (see Methods) 

– to ensure that analyses control for potential artifacts including autocorrelation, sample change 

across time, and demographic covariation (see discussions in Charlesworth & Banaji, 2019; 
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Jebb, Tay, Wang, & Huang, 2015; Varnum & Grossmann, 2017). Ultimately, the use of large-

scale (2.5+ million tests), continuously-collected data across two measures (implicit and explicit) 

of three attitudes (age, race, sexuality) and seven demographic categories (gender, race, 

education, religion, age, politics, geography), can yield foundational insights into the sources and 

consistency of the observed reductions in implicit and explicit attitudes over the past decade. 

Methods 

Data Source.  

Data were retrieved from volunteer respondents to the Project Implicit demonstration 

website (https://implicit.harvard.edu/), who provided informed consent and selected either the 

Race, Sexuality, or Age Implicit Association Test (IAT). Data inclusion began January 1, 2007, 

and ended December 31, 2016, for a total of 10 years of data and 2,553,745 respondents. Only 

U.S. respondents were included in the analyses, ensuring a sample with shared understanding of 

the social categories of sexuality, race, and age. Additionally, we only included respondents with 

complete IAT scores (within the conditions of the revised scoring algorithm for the IAT; 

Greenwald, Nosek, & Banaji, 2003), complete explicit measures and complete demographics of 

age, gender, race, political ideology, education, and sexuality (for the Sexuality IAT). 

Demographics and sample sizes for each test are provided in Table 1.  

Table 1 
Sample Demographics Across Attitude Tests 

 Age Race Sexuality 
N 442,741 1,487,916 623,088 

Mage (yrs) 27.07 28.12 25.58 
SDage (yrs) 12.29 12.27 11.14 
% Female 70.19 61.47 66.83 
% White 74.73 71.24 74.39 
% Black 8.52 11.81 8.52 
% Asian 5.85 4.91 5.15 

%  ≥College 96.88 78.39 96.07 
% Liberal 34.58 43.70 49.85 
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% Neutral 40.13 33.06 19.01 
% Conservative 25.29 23.24 31.13 

% Christian 64.73 59.10 53.46 
% Jewish 2.52 3.01 2.92 

% Other religion 5.78 6.57 6.19 
% Non-religious 26.98 31.31 37.43 

 
Materials. 

Implicit Association Test. The IAT (Greenwald, McGhee, & Schwartz, 1998) is a 

computerized task comparing reaction times to sort stimuli related to groups (e.g., old vs. young 

people) and attributes (e.g., good vs. bad). Average response latencies to sort the groups and 

attribute stimuli are compared across two blocks, a societally-congruent block (e.g., old/bad are 

sorted to the same side, and young/good are sorted to the opposite side) and a societally-

incongruent block (e.g., old/good vs. young/bad). Faster responses are interpreted as stronger 

associations between the paired concepts. Positive IAT D-scores reflect a pro-Young/anti-Old, 

pro-White/anti-Black, or pro-Straight/anti-Gay attitude. 

Analytic Strategy. 

Analytic framework: ARIMA time series models. As argued elsewhere (Charlesworth & 

Banaji, 2019), investigating patterns of long-term change in population-level data is best 

achieved through autoregressive-integrated-moving-average (ARIMA) time-series models (Cryer 

& Chan, 2008; Jebb et al., 2015). These models offer several advantages over linear multiple 

regression approaches including that they can: (1) accommodate temporal autocorrelations (i.e., 

temporal dependencies resulting from measures close in time being more similar than measures 

far apart in time); (2) address non-linear patterns and seasonal variation; and (3) offer forecasts 

about future patterns of change, providing an intuitive index of how much change has occurred 

in the past as well as the range of change that may occur in the future.  
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Identifying parallel or non-parallel demographic trends in explicit and implicit attitude 

change. To identify parallel or non-parallel trends in implicit and explicit social group attitudes 

we perform a two-step analysis. First, in line with a wealth of research on demographic 

polarization (e.g., focusing on ideological divergence; Fiorina & Abrams, 2008), we begin by 

examining how the gap between the two demographic subgroups has changed (e.g., has the 

difference between men and women’s attitudes increased, decreased or remained stable over 

time?). Second, we also test the individual subgroup trajectories to investigate whether both 

subgroups reveal trends in the same direction and at the same rate. The conclusions from both 

steps generally converge (see Table S5), indicating robust results. Finally, to further support 

inference, we perform a supplemental analysis using generalized least squares (GLS) regressions 

testing the interaction of demographic subgroup-by-time (reported in Tables S3 and S4). Even 

this unique non-ARIMA approach reveals convergent evidence with the observed conclusions.  

To give further detail on each of the steps: The first step in the analyses is to examine the gap 

between two subgroups (e.g., male vs. female) over time by subtracting the time series of one 

subgroup from that of the relevant comparison subgroup (e.g., the time series for women’s 

attitudes is subtracted from the time series for men’s attitudes). ARIMA models are then fit to 

the demographic gap time series using the automated forecasting algorithm implemented in the 

forecast package in the R computing environment (Hyndman & Khandakar, 2008).  

The demographic gap time series can reveal one of three patterns: (1) remaining stable (either 

at neutral or above/below neutral), (2) moving towards neutral (i.e., decreasing gap), or (3) 

moving away from neutral (i.e., increasing gap). If the gap is stable, this indicates that the two 

demographic subgroups have parallel trends (Patterns 1, 2, 3, and 4 in Figure 1). If, however, the 

gap is moving towards or away from neutral this indicates that the subgroups have non-parallel 
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trends (i.e., in different rates or directions; Patterns 5, 6, and 7 in Figure 1). Specifically, if the 

gap is moving towards neutral (Pattern 7), the subgroups are converging over time (becoming 

more similar); if the gap is moving away from neutral (Pattern 5 and 6 in Figure 1), the 

subgroups are diverging over time (becoming more different). Formally, parallel change is 

indicated by no differencing parameter in the ARIMA models (i.e., p, 0, q), and forecasts that are 

hovering around neutrality, indicating that the series is already stable. Non-parallel change is 

indicated by the presence of a differencing parameter in the ARIMA model (indicating a trend), 

as well as by forecasts that are not hovering around neutrality. The results of all demographic 

gap series are reported in Table 2 and visualized in the SM (Figures S2 and S3). 

In the second step of the analyses, ARIMA models are fit to each individual demographic 

subgroup time series (e.g., just to men’s attitudes and, separately, just to women’s attitudes). 

Because we are focused on whether the two subgroups reveal the same trends (i.e., change or 

remain stable at the same rate and in the same direction) we focus on comparisons of the order of 

the differencing parameter in the ARIMA models and the raw amount of change. Formally, 

parallel trends are indicated when both subgroups have the same order of differencing 

parameters and descriptively similar amounts of raw change. Non-parallel trends are indicated 

when the two subgroups have different orders of differencing parameters and/or descriptively 

different amounts of raw change. Individual trajectories are visualized in Figures 2-6 and 

reported in the SM (Tables S1 and S2).  

Finally, we also examine U.S. state differences in implicit and explicit attitude change. 

However, because of the many differences in analytic approaches (e.g., states cannot be 

summarized in binary comparisons to create demographic “gaps”), geographic analyses are only 

summarized briefly below but reported in detail in the SM. 
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Controlling for demographic covariates and sample changes over time. In cross-sectional 

data, spurious attitude change could arise from demographic changes in the sample over time 

(e.g., a sample becoming increasingly liberal or female). Furthermore, observed demographic 

differences across one demographic group (e.g., race) could actually be due to differences along 

a correlated demographic group (e.g., political orientation). To address both issues of sample 

change and demographic covariates, we extended the weighting approach used by Charlesworth 

and Banaji (2019). First, target weights were set for the demographic representation of the whole 

sample over all time. Second, the sample was split across the demographic subgroups of interest 

(e.g., into liberals and conservatives) and subsequently split across years, yielding 10 yearly 

subsamples for each demographic subgroup (e.g., liberals in 2007, 2008, and so on through 2016, 

as well as conservatives in 2007, 2008, and so on through 2016). Third, the yearly subsamples 

for each demographic subgroup were weighted to effectively “match” the demographic 

representations of the full sample over all time, thereby controlling for both demographic 

covariates and demographic change. For example, the weights ensured that the demographic 

representations of liberals in 2007 approximated the demographic representations of liberals or 

conservatives (on age, race, gender, and education) in any other given year. Weighted monthly 

means were calculated for each subgroup using anesrake (Pasek, 2016), and the demographic 

gap time series was calculated by subtracting the two weighted subgroup trajectories. Further 

details are provided in the supplemental materials. Additionally, to ensure robustness, we repeat 

all analyses but weighting only to yearly weights (not demographic covariates); all conclusions 

remain consistent regardless of weighting approach. 

Results 

Overview.  
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Across all attitude topics (age, race, sexuality) and demographic subgroup comparisons 

(e.g., male-female, White American-Black American), we examined 32 demographic group 

comparisons for parallel (Patterns 1-4, Figure 1) or non-parallel trends (Patterns 5-7, Figure 1). 

Implicit attitudes. By far the most frequent pattern for implicit age, race, and sexuality 

attitudes was parallel trends, with 26/32 comparisons showing demographic subgroups that were 

changing at similar rates and in similar directions (see summary in Figure 1a; Table 2). That is, 

most demographic subgroups changed in parallel towards neutrality for implicit race and 

sexuality attitudes, and most demographic subgroups remained stable in parallel for implicit age 

attitudes. In contrast, non-parallel trends, whether divergence (4/32 comparisons) or convergence 

(2/32 comparisons), were relatively rare for implicit attitudes. Geographic differences in implicit 

attitude change also revealed relatively narrow ranges of change as well as significant rank-order 

stability, implying that most U.S. states were changing or remaining stable in parallel. 

Theoretically, this suggest that the sources of long-term change in implicit age, race, and 

sexuality attitudes are likely to be widespread phenomena, cutting across demographics in 

similar ways. 

As summarized in Figure 1a, the exceptions to this conclusion of parallel change were as 

follows: (1) Black versus White Americans (as well as Black versus Asian Americans) have 

converged over time on implicit race attitudes, because Black Americans have maintained a 

weak, stable pro-Black/anti-White implicit attitude while White (and Asian) Americans have 

moved in the direction of neutrality over time (moving from a strong pro-White/anti-Black 

implicit attitude to a weaker attitude); and (2) younger versus older respondents and liberal 

versus conservative respondents have diverged over time for both implicit race and sexuality 

attitudes, with younger or liberal respondents generally changing faster in the direction of 
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neutrality than older or conservative respondents. Younger or liberal subgroups may therefore be 

uniquely receptive to, or exposed to, the current forces motivating societal change (e.g., Krosnick 

& Alwin, 1989).  

Explicit Attitudes. For explicit age, race, and sexuality attitudes (summarized in Figure 

1b; Table 2), the modal pattern was again parallel trends across demographic subgroups (18/32 

comparisons). However, relative to implicit attitudes, more comparisons revealed non-parallel 

trends (10/32 showed convergence and 4/32 showed divergence). This suggests that these 

explicit attitudes are relatively more susceptible to the mezzo-level influences of demographic-

specific experiences and motivations (e.g., intergroup contact, SDO/SJ). In line with this 

interpretation, explicit attitudes also showed relatively larger ranges of change across U.S. states3 

Together, these findings show that: (1) implicit age, race, and sexuality attitudes reveal 

surprising similarity in trends across most demographic subgroups, with most groups changing in 

parallel towards neutrality (i.e., decreasing bias) over the past decade; (2) two exceptions were 

race differences for implicit race attitudes, as well as age and political differences for implicit 

race and sexuality attitudes; and (3) explicit attitudes also showed a modal pattern of parallel 

trends towards attitude neutrality, but nevertheless revealed relatively more non-parallel trends 

than implicit attitudes. Below, we elaborate on the individual demographic comparisons; further 

details on all analyses are provided throughout the supplemental materials.

 
3 Note that this conclusion – that implicit attitudes are more likely to reveal parallel change than explicit attitudes – 

is not attributable to differences in measurement error or variability between implicit and explicit attitudes. In 

simulations reported in the supplemental materials, the amount of variability around a non-stationary (or stationary) 

trend does not affect whether ARIMA models include (or do not include) a differencing parameter. 
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 Parallel stability  Parallel trends Non-parallel trends 
(divergence)  

Non-parallel trends 
(convergence)  

Equal 
magnitude 
(at start) 

 
1. Age Att: White vs. Asian Americans 
2. Age Att: non-religious vs. Christian 
3. Age Att: non-religious vs. Jewish 
4. Age Att: non-religious vs. other 
5. Age Att: elderly vs. young 
6. Age Att: conservative vs. liberal 

 
1. Race Att: men vs. women 
2. Race Att: White vs. Asian Americans 
3. Race Att: college vs. no college 
4. Race Att: non-religious vs. Christian 
5. Race Att: non-religious vs. Jewish 
6. Race Att: non-religious vs. other 
7. Sexuality Att: White vs. Asian Americans 
8. Sexuality Att: non-religious vs. Jewish 
9. Sexuality Att: non-religious vs. other 
10. Sexuality Att: college vs. no college 

 
1. Race Att: elderly vs. young 
2. Sexuality Att: elderly vs. young 

 
Pattern is not possible 

Different 
magnitude 
(at start)  

1. Age Att: men vs. women 
2. Age Att: White vs. Black Americans 
3. Age Att: Asian vs. Black Americans 
4. Age Att: college vs. no college 

 
1. Sexuality Att: men vs. women 
2. Sexuality Att: White vs. Black Americans 
3. Sexuality Att: Asian vs. Black Americans 
4. Sexuality Att: non-religious vs. Christian 
5. Sexuality Att: straight vs. gay/lesbian 
6. Sexuality Att: straight vs. bisexual 

 
1. Race Att: conservative vs. liberal 
2. Sexuality Att: conservative vs. liberal 

 
1. Race Att: Black vs. White Americans 
2. Race Att: Asian vs. Black Americans 

Fig 1a. Summary of Parallel or Non-parallel Trends in Implicit Attitude Across Demographic Subgroups. Plots represent all possible 
hypothetical patterns of two demographic subgroups in their implicit attitude change over time. The solid line represents the hypothetical 
trajectory for one of the demographic subgroups (e.g., White, non-religious, elderly, etc.), the dashed line represents the trajectory for the relevant 
comparison demographic subgroup. The list below each plot reports the attitudes and demographic subgroup comparisons that follow the given 
pattern.  
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 Parallel stability  Parallel trends Non-parallel trends 
(divergence)  

Non-parallel trends 
(convergence)  

Equal 
magnitude 
(at start) 

 
No evidence for pattern; all 

explicit attitudes and all 
demographics show change 

 
1. Age Att: White vs. Asian Americans 
2. Age Att: college vs. no college  
3. Age Att: non-religious vs. Christian 
4. Age Att: non-religious vs. Jewish 
5. Age Att: non-religious vs. other 
6. Race Att: White vs. Black Americans 
7. Race Att: college vs. no college  
8. Race Att: non-religious vs. Christian 
9. Race Att: non-religious vs. Jewish 
10. Race Att: non-religious vs. other 
11. Sexuality Att: college vs. no college 
12. Sexuality Att: non-religious vs. Jewish 
13. Sexuality Att: non-religious vs. other 

 
1. Age Att: conservative vs. liberal 
2. Race Att: elderly vs. young 
3. Sexuality Att: elderly vs. young 

 
Pattern is not possible 

Different 
magnitude 
(at start) 

No evidence for pattern; all 
explicit attitudes and all 

demographics show change 

 
1. Age Att: Asian vs. Black Americans 
2. Sexuality Att: White vs. Black Americans 
3. Sexuality Att: White vs. Asian Americans 
4. Sexuality Att: Asian vs. Black Americans 
5. Sexuality Att: non-religious vs. Christian 

 

 
1. Race Att: conservative vs. liberal 

 

 
1. Age Att: men vs. women 
2. Age Att: White vs. Black Americans 
3. Age Att: elderly vs. young 
4. Race Att: men vs. women 
5. Race Att: White vs. Black Americans 
6. Race Att: Asian vs. Black Americans 
7. Sexuality Att: men vs. women 
8. Sexuality Att: conservative vs. liberal 
9. Sexuality Att: straight vs. gay/lesbian 
10. Sexuality Att: straight vs. bisexual 

 
Fig 1b. Summary of Parallel and Non-Parallel Trends in Explicit Attitudes Across Demographic Subgroups. Plots represent all possible 
hypothetical patterns of two demographic subgroups in their explicit attitude change over time. See caption to Figure 1a. 
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Table 2 
Trends in the Gap between Demographic Subgroups for Implicit and Explicit Age, Race, and Sexuality Attitudes 

  Implicit Attitudes Explicit Attitudes 
Demographic 
Comparison Attitude Starta  %∆b Raw∆c ARIMAd Pattern Result Start

a  %∆b Raw∆c ARIMAd Pattern Result 

Men – Women 
Age 0.10 -18.00 -0.02 (1,0,0) Parallel  0.29 -11.77 -0.03 (0,1,1) Conv. M > F  
Race 0.03 -20.05 -0.01 (1,0,0)(1,0,2) Parallel  0.16 -49.46 -0.08 (0,1,1) Conv. M > F  

Sexuality 0.09 +8.91 +0.01 (1,0,0) Parallel  0.42 -39.74 -0.18 (0,1,1)(2,0,0) Conv. M > F  

White - Black 
Age -0.08 -27.40 -0.02 (0,0,0) Parallel  0.20 -51.93 -0.09 (0,1,1) Conv. W > B  
Race 0.48 -13.73 -0.06 (0,1,5) Conv. W & B  1.67 -27.51 -0.46 (5,1,0) Conv. W & B  

Sexuality -0.17 +7.05 +0.01 (0,0,0)(2,0,0) Parallel  -0.40 +13.19 +0.05 (0,0,1)(0,0,1) Parallel  

White - Asian 
Age 0.08 -56.11 -0.02 (1,0,0) Parallel  -0.09 +99.36 +0.03 (0,0,1)(0,0,1) Parallel  

Race 0.08 -14.70 -0.01 (0,0,1) Parallel  0.19 +48.44 +0.04 (0,0,5) Parallel  

Sexuality 0.03 +5.32 +0.00 (0,0,0) Parallel  -0.19 +43.10 +0.05 (1,0,0)(1,0,0) Parallel  

Asian - Black 
Age -0.16 -37.18 -0.04 (0,0,1) Parallel  0.29 -27.39 -0.06 (0,0,0) Parallel  

Race 0.40 -13.60 -0.06 (2,1,3) Conv. A & B  1.49 -31.29 -0.50 (0,1,1) Conv. A & B  
Sexuality -0.20 +7.39 +0.01 (0,0,0) Parallel  -0.21 -3.49 -0.01 (0,0,0) Parallel  

>College - 
<College 

Age 0.21 -0.24 -0.00 (0,1,1)(2,0,0) Parallel  0.07 -93.22 -0.11 (0,0,0) Parallel  

Race -0.01 -50.76 -0.01 (1,0,0)(2,0,0) Parallel  0.00 -84.35 -0.04 (1,0,1) Parallel  

Sexuality 0.07 -11.07 -0.01 (0,0,0)(2,0,0) Parallel  0.36 -103.67 -0.08 (0,0,0)(1,0,0) Parallel  

Non-religious – 

Christian 

Age 0.00 +963.39 +0.01 (0,0,0) Parallel  0.09 -1.46 -0.00 (0,0,0)(0,0,2) Parallel  

Race -0.01 -107.82 -0.00 (1,0,0)(0,0,1) Parallel  0.05 -39.83 -0.03 (2,0,3) Parallel  

Sexuality -0.14 +7.15 +0.01 (0,1,1) Parallel  -0.46 -12.12 -0.05 (0,1,1)(2,0,0) Parallel  

Non-religious –  

Jewish 

Age -0.06 -18.50 -0.01 (1,0,1) Parallel  0.10 -72.45 -0.11 (0,0,0) Parallel  

Race 0.02 +71.63 +0.03 (0,0,0) Parallel  0.31 +558.72 +0.15 (0,0,0) Parallel  

Sexuality -0.02 +179.65 +0.03 (0,0,1) Parallel  0.14 +567.03 +0.11 (1,0,2) Parallel  

Non-religious – 

Other religion 

Age 0.06 +22.17 +0.01 (1,0,0) Parallel  0.29 -24.77 -0.03 (1,0,2) Parallel  

Race 0.02 +22.99 +0.01 (0,0,0) Parallel  0.14 +3.82 +0.00 (1,0,1) Parallel  

Sexuality -0.06 -116.39 -0.03 (0,0,0) Parallel  -0.26 -37.00 -0.06 (1,0,0) Parallel  

Old - Young 
Age 0.02 +113.20 +0.03 (0,0,1)(2,0,0) Parallel  -0.63 -12.28 -0.09 (1,1,3)(1,0,0) Conv. Y > O  
Race -0.02 +147.30 +0.02 (0,1,5) Diverg. Y > O  -0.05 +435.96 +0.11 (2,1,1) Diver. Y > O  

Sexuality -0.02 +429.78 +0.08 (0,1,3)(1,0,1) Diverg. Y > O  -0.08 +232.32 +0.22 (0,1,3) Diver. Y > O  

Conservative - 
Liberal 

Age 0.03 -41.79 -0.01 (0,0,0)(1,0,2) Parallel  0.03 +95.71 +0.08 (1,1,2)(2,0,0) Diver. C > L  
Race 0.05 +67.34 +0.04 (0,1,5)+drift Diverg. L > C  0.27 +20.71 +0.06 (0,1,5)+drift Diver. L > C  

Sexuality 0.31 +18.72 +0.06 (0,1,2)(2,0,0) Diverg. L > C  1.31 -7.97 -0.10 (0,1,1) Conv. C > L  
Straight– 

Lesbian/Gay 
Sexuality 0.51 -2.48 -0.01 (0,1,1) 

Parallel  1.56 -16.29 -0.25 (0,1,1) Conv. S > LG  

Straight – 

Bisexual 
Sexuality 0.34 -3.69 -0.01 (2,0,2) 

Parallel  1.09 -24.62 -0.24 (0,1,1)(2,0,0)+
drift 

Conv. S > Bi  
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Note. Shaded rows indicate that the pattern shows non-parallel trends between demographic subgroups, and non-
shaded rows show a pattern of parallel trends between demographic subgroups, as determined based on a 
combination of seven criteria described in Supplemental Materials (Tables S5 and S6). aStart values indicate the raw 
magnitude of the gap in January 2007 (not from the decomposed trend line), bPercent change values indicate the 
percent change ([last value – first value] / first value) in the decomposed trend line (removing seasonality and noise), 
cRaw change values indicate the overall amount of  change (last value – first value) in the decomposed trend line 
(removing seasonality and noise), dThe first three parameters of the autoregressive-integrated-moving-average 
(ARIMA) model are nonseasonal, the second three values are seasonal and, in some cases, a drift parameter (slope) 
is included. In each set of parameters, d specifies the number of differencing parameters necessary to make the 
series stationary, p specifies the number of autoregressive parameters used to explain the autocorrelations in the 
data, and q specifies the number of moving-average parameters used to explain the lagged forecast errors. The final 
column (“Result”) indicates the individual subgroup trends that give rise to any non-parallel patterns; the “>” 
symbol refers to “faster trend,” in that the first listed group showed a faster trend than the second listed group; “&” 
refers to two groups moving in opposite directions; the arrows indicate the direction of the trend (downward to 
neutral, ; no trend, ; or upwards to neutral, ). 
 

 
Fig 2. Gender differences (Male versus Female respondents) in implicit and explicit 
attitude trends. Thin light-blue or light-purple lines indicates the observed monthly weighted 
means of the two demographic subgroups as noted in the legend, thick dark-blue or dark-purple 
lines indicates the decomposed trend lines of the observed monthly data (removing seasonality 
and noise), dark-blue or dark-purple shaded areas indicate 80% confidence intervals (CIs) and 
light-blue or light-purple shaded areas indicate 95% CIs of the ARIMA model forecasts, dark-
blue or dark-purple lines inside shaded areas indicates the means of the ARIMA model forecast. 
 

Gender differences. On all three implicit attitudes, the trends of men and women’s 

attitudes have moved in parallel, in the same direction and at similar rates over time (Figure 2; 
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Table S1). Thus, the gap between men and women’s implicit age, race, and sexuality attitudes 

has remained stable over the past decade and is not forecast to converge in the future. In contrast, 

for explicit attitudes, men and women’s attitudes have converged over time (Figure 2; Table S2). 

Indeed, the ARIMA forecasts indicate that gender differences on explicit race, age, and sexuality 

attitudes could converge as early as 2020, 2025, and 2028, respectively. Such convergence is the 

result of men shifting towards attitude neutrality by greater amounts than women: for race, age, 

sexuality attitudes, respectively, men’s raw change = 0.17, 0.20, 0.50 points, women’s raw 

change = 0.08, 0.17, 0.32 points (Table S2). 

Race differences: White vs. Asian Americans, White vs. Black Americans, and Asian 

vs. Black Americans. For all implicit attitudes, White and Asian Americans revealed parallel 

trends over the past decade (Table S1; Table 2). Similarly, for all explicit attitudes, White and 

Asian Americans had parallel trends over time (Table S2; Table 2). Thus, when it comes to 

evaluating groups defined by age, sexuality, or Black/White racial groups, White and Asian 

Americans appear to be shaped by similar macro-level forces over time. 

A different pattern emerges when contrasting the attitudes of Black and White 

Americans. Although Black and White Americans revealed parallel trends on implicit age and 

sexuality attitudes (Figure 3; Table S1; Table 2), they have converged over time on implicit race 

attitudes. This convergence is due to faster change toward neutrality among White Americans 

(who started at an IAT D-score of 0.40 and decreased in pro-White/anti-Black attitudes by 0.06 

points) and relative stability among Black Americans, who maintained a weak pro-Black/anti-

White implicit attitude (no measurable change around IAT D-scores of -0.08 to -0.09; Table S1). 

Identical patterns emerged for the comparison of Asian and Black Americans: Asian and Black 

Americans revealed parallel trends on both implicit age and sexuality attitudes, but converging 
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trends on implicit race attitudes because of faster change toward attitude neutrality among Asian 

Americans and stable, weak pro-Black/anti-White implicit attitudes among Black Americans. 

Given that White and Asian Americans have moved in the direction of more neutral 

implicit attitudes (i.e., in the direction of pro-Black/anti-White implicit attitudes), why did Black 

Americans not also move in the direction of pro-Black/anti-White implicit attitudes, especially 

given that this would be in the direction of greater ingroup preference? Theoretically, the stable 

but weak implicit ingroup preferences among Black Americans aligns with previous research 

suggesting a limit to implicit ingroup preference when such preferences go against the persistent 

status hierarchy (e.g., Axt et al., 2014; Dunham, Newheiser, Hoosain, Merrill, & Olson, 2014). 

In other words, there may be a limit to Black Americans’ implicit ingroup preferences (i.e., 

implicit pro-Black/anti-White attitudes) because of internalized associations of Black-bad/White-

good that are embedded in systemic collective representations.  

Similar results were observed for explicit attitudes: White and Black Americans moved in 

parallel on sexuality attitudes but both explicit age and race attitudes showed demographic 

convergence between White and Black Americans (as well as between Asian and Black 

Americans). For explicit race attitudes, the gap is converging rapidly because both White (and 

Asian) Americans and Black Americans are changing towards neutrality, but from opposite 

directions. Specifically, White Americans have decreased in their explicit pro-White/anti-Black 

preference by 0.18 points, and similarly, Asian Americans have decreased their explicit pro-

White/anti-Black preference by 0.22 points, showing a trend downwards. In contrast, Black 

Americans have decreased in their explicit pro-Black/anti-White preference by 0.28 points 

(Table S2), showing a trend upwards.  
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Fig 3. Race differences (White versus Black American respondents) in implicit and explicit 
attitude change. See figure caption to Fig 2. 
 
 Education differences. For all implicit attitudes, education subgroups (<college 

education, ≥college education) moved in parallel (Table S1; Table 2). Identical findings 

emerged for explicit attitudes (Table S2)4. While such a result may be initially surprising, similar 

conclusions are obtained in representative samples, where all education subgroups are changing 

in parallel on beliefs about race and sexuality (see Key Trends in General Social Survey, 2019).  

Religion differences: Non-religious, Christian, Jewish, Other religions. For all implicit 

attitudes, all religious subgroup comparisons indicated parallel trends over the past decade, with 

gaps between most religions indicating only small baseline differences, and forecasts that 

hovered around neutrality (Table S1). Identical findings emerged for explicit attitudes, with all 

 
4 Furthermore, supplementary analyses treating education as extreme categories (i.e., < college or ≥ professional 
degree) also indicated no meaningful effect of education on implicit or explicit attitude change over time (Tables 
S10). 
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religious subgroups revealing parallel trends towards neutrality for all attitudes (Table S1). This 

result may seem counterintuitive given previous literature showing how religion shapes social 

opinions over time (e.g., abortion, Evans, 2002). It is possible that religion may shape change in 

religion-relevant attitudes/opinions (e.g., abortion) but not so in intergroup attitudes that are not 

immediately applicable to religious discussions (e.g., race, age). Further, it is possible that the 

decreasing centrality of religion in U.S. life (Gallup, 2017; Pew Research Center, 2015) may lead 

to a decreasing role of religious identity in how social attitudes change. 

Sexuality differences.5 On implicit sexuality attitudes, all sexual orientations, whether 

straight, lesbian/gay, or bisexual respondents, revealed parallel trends towards more pro-

gay/anti-straight attitudes (although there were baseline differences in magnitude; Table S1). 

Nevertheless, for explicit sexuality attitudes, although all groups were again moving towards 

more pro-gay/anti-straight attitudes, the trends were non-parallel. Specifically, there was 

convergence because straight respondents decreased at a faster rate (changing by 0.36 points) 

than either lesbian/gay or bisexual respondents (changing by 0.11 and 0.12 points, respectively; 

Table S2).  

Age differences. A unique pattern of non-parallel implicit attitude change emerged for 

age comparisons. First, within implicit attitudes, younger respondents (< 20 years old at time of 

test) and older respondents (> 40 years old at time of test) have diverged on implicit sexuality 

attitudes and, somewhat less consistently, on implicit race attitudes (Figure 4). This divergence is 

because younger respondents have changed faster than older respondents. Specifically, younger 

respondents have decreased by 0.15 and 0.06 IAT points on implicit sexuality and race attitudes, 

respectively, whereas older respondents have decreased by only 0.07 and 0.04 IAT points (Table 

 
5 Sexual orientation was only collected for sexuality attitudes. 
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S1). Moreover, both implicit race and sexuality attitudes have actually flipped the sign of their 

age differences over time, with younger respondents initially more biased, but now less biased, 

than older respondents. In contrast, for implicit age attitudes, younger and older respondents 

have both shown stable pro-Young/anti-Old preferences over the past decade. Thus, ingroup 

preference motivations do not appear to activate faster movement towards pro-Old/anti-Young 

preferences among elderly respondents, perhaps as a result of internalized collective 

representations that value “youth” (Axt et al., 2014). 

For all explicit attitudes, younger respondents have revealed faster trends towards 

neutrality than older respondents (Figure 4): younger respondents have decreased in bias by 0.17, 

0.18, and 0.46 points on explicit age, race, and sexuality attitudes, respectively, while older 

respondents have decreased in bias by only 0.08, 0.07, and 0.24 explicit points (less than half the 

raw change of younger respondents; Table S2). Thus, across the board, age differences on all but 

one attitude (implicit age attitudes) indicate non-parallel trends across time. 
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Fig 4. Age differences in implicit and explicit attitude change. For further details see figure 
caption to Fig 2. 
 

Political differences. Political groups have revealed non-parallel trends for both implicit 

race and sexuality attitudes, with an increasing (diverging) gap between the two groups over 

time. This divergence is due to more rapid change among the initially less-biased liberal 

respondents (decreasing by 0.15 and 0.07 IAT points for sexuality and race attitudes, 

respectively) and relatively slower change towards attitude neutrality among the more-biased 

conservative respondents (decreasing by 0.07 and 0.04 IAT points; Figure 5, Table S1). It is 

nevertheless worth noting that, for implicit race and sexuality attitudes, both liberal and 

conservative respondents show trends in the direction of neutrality, just at different rates. 

For explicit attitudes, liberals and conservatives reveal non-parallel trends for all three 

attitudes. For explicit race attitudes, liberals have changed faster (decreased by 0.17 points) than 

conservatives (decreased by 0.11 points), resulting in divergence across time. For explicit age 

and sexuality attitudes, however, conservatives have changed faster towards neutrality 

(decreased by 0.20 and 0.44 points for age and sexuality attitudes, respectively) than liberals 

(decreased by 0.12 and 0.34 points; Table S2; Figure 5). Thus, on explicit age and sexuality 

attitudes, the political gap is, perhaps surprisingly, converging over time.  
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Fig 5. Political differences in implicit and explicit attitude change. For further details see 
figure caption to Fig 2. 
 

Geographic differences. All implicit attitudes indicated relatively limited geographic 

variability in rates of change over time (see individual states listed in Tables S10.1-10.8 and 

interactive visuals at https://outsmartinghumanminds.org/interactive/change-

timelapse/index.html). It is particularly notable that, for implicit sexuality attitudes, every single 

U.S. state has moved towards neutrality over the past decade, reinforcing the surprisingly broad 

spread of change across people and places. Moreover, U.S. states revealed significant and high 

rank-order stability for implicit sexuality and race attitudes, suggesting that the states are largely 

changing in parallel and maintaining their rank-ordering (Table S9). Explicit attitudes, in 

contrast, revealed greater variability in the rate and direction of change across states (Table S9).  

General Discussion 
 

Across three social group attitude topics (age, race, and sexuality) and a total of 32 

demographic group comparisons (e.g., men vs. women, old vs. young, liberal vs. conservative) 
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as well as all U.S. states, we report the first comprehensive record of demographic patterns of 

implicit and explicit attitude change over a decade (2007-2016). In so doing, we offer insights 

into the nature of long-term, societal-level change in implicit and explicit social cognition. We 

show that: (1) long-term change in implicit age, race, and sexuality attitudes appears to be 

widespread, with parallel trends towards attitude neutrality (i.e., decreasing bias) across most 

demographic groups; (2) exceptions to this pattern are age and politics, where younger and 

liberal respondents revealed faster trends towards neutrality than older and conservative 

respondents; and (3) explicit attitudes revealed more non-parallel trends (with demographic 

groups changing towards neutrality at differing rates across time), although explicit attitudes also 

revealed a modal pattern of parallel change towards neutrality. In addition, we illustrate a 

methodological approach for identifying demographic differences within large-scale cross-

sectional temporal data, a setting that will become increasingly frequent in this era of big data.  

Implicit attitude trends largely unfold in parallel across groups 

For implicit social group attitudes, the majority (26/32) of demographic comparisons 

revealed that the trends of demographic subgroups have changed, or remained stable, in parallel 

over the past decade. Parallel implicit attitude change occurred even regardless of baseline 

differences in subgroups’ implicit attitude magnitude (e.g., women consistently had lower 

implicit attitudes than men, but both men and women consistently changed in parallel). This 

finding is perhaps surprising, as it stands in contrast to the prediction that differences in attitude 

magnitude correspond to differences in change (Charlesworth & Banaji, 2019; Petty & Krosnick, 

1995). Perhaps, the relationship between attitude magnitude and change may not apply when 

looking at aggregated demographics, although further explorations are necessary.  
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Overall, the results suggest that, whatever the rate or direction of change/stability, 

implicit attitude change is occurring at the macro-level of society. This conclusion aligns with 

the “bias of crowds” theory (Payne et al., 2017), which proposes that implicit attitudes can be 

interpreted as products of societal environments. Thus, as societal environments change, so too 

will implicit attitudes transform across a wide range of demographic groups. While this model 

was principally derived to explain implicit attitude magnitude, the current results suggest an 

important extension to the model: implicit attitude change is also likely a product of the macro-

level, rather than the mezzo-level of demographic groups. Given this result, future research is 

poised to identify which macro-level variables are at play, whether widespread exposure to 

ecological stressors (e.g., pathogen threat, Grossmann & Varnum, 2015; Varnum & Grossmann, 

2017), legislations (e.g., Ofosu et al., 2019), mainstream media (e.g., Ravary et al., 2019), and/or 

social norms (Jackson, Gelfand, et al., 2019).  

That implicit attitudes are found to change at the macro-level is particularly notable in the 

current social moment of 2020 when massive macro-level events, including the Covid-19 global 

pandemic and the large-scale Black Lives Matter (BLM) movement, are shaping our daily lives. 

These macro-level phenomena have the potential to profoundly re-shape attitude trajectories 

across wide swaths of the population. For instance, increases in pathogen threats from the Covid-

19 pandemic may ultimately reverse the trends we observed towards attitude neutrality (since 

pathogen threats are correlated with trends in social attitudes; Inbar, Westgate, Pizarro, & Nosek, 

2016; Varnum & Grossmann, 2017b). On the other hand, the surprisingly widespread approval 

of BLM across various cross-sections of society (Cohn & Quealy, 2020) points to the possibility 

that implicit attitudes (and especially race attitudes) may continue to shift towards more neutral 

and equitable attitudes. Ultimately, only time can tell what impact these macro-level phenomena 
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will have on the implicit and explicit attitudes of our society. For now, what is clear is this: 

although many social attitudes and opinions are found to change slowly or idiosyncratically 

across society (Rosenfeld, 2017), the current data suggest that social attitudes, and especially 

implicit social group attitudes, can, under the right conditions, also reveal widespread 

transformations over the span of just a single decade. 

Implicit attitude trends differ across race, age, and politics. 

Three exceptions to this conclusion of parallel implicit attitude trends are: (1) race 

differences (for race attitudes), (2) age differences (for sexuality attitudes and, to a lesser extent, 

race attitudes), and (3) political differences (for race and sexuality attitudes). Why might these 

three differences emerge in the face of otherwise widespread consistency? One possibility is that 

these demographics (race, age, politics) often characterize segregation: racial segregation 

between Black versus White Americans, age-based segregation between older and younger 

Americans, and political segregation between liberals and conservatives. Thus, insofar as 

demographic groups experience such clearly segregated societies, they may also be likely to 

differ in their rate and direction of implicit attitude change.  

Of course, additional speculations could also be offered. Race differences are directly 

topic-relevant for race attitudes, and therefore likely to be one of the few domains showing 

demographic divergence (e.g., Baldassarri & Bearman, 2007). Age differences shape both 

cognitive and social factors that enable attitude change, including executive function ability, 

openness and access to attitude-challenging experiences (Krosnick & Alwin, 1989; Visser & 

Krosnick, 1998). And political differences are frequently reported and discussed as the largest, 

and fastest increasing, demographic division in society (Dimock, Doherty, Kiley, & Oates, 

2014), as a result of complex factors including increases in partisan identification and elite 
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polarization (Lelkes, 2016; Mason, 2018). Future research is now prompted to focus on these 

three demographic identities – race, age, and politics – to better understand what makes them 

such uniquely powerful variables in shaping implicit attitude trends.  

Explicit attitude change reveals relatively more non-parallel change 

Relative to the widespread patterns observed in implicit social group attitude change, 

explicit attitude change indicated somewhat greater variability across demographics. Although 

parallel change across demographic subgroups remained the modal pattern for explicit attitudes 

(18/32 comparisons), nearly half (14/32 comparisons) revealed non-parallel change, substantially 

more than for implicit attitudes. Thus, explicit attitude change may reflect a combination of both 

macro-level and mezzo-level forces. For instance, because a respondent can more readily detect 

when their explicit attitudes are discrepant with other self-report measures (Greenwald & Banaji, 

2017), explicit attitudes may be more likely to activate cognitive consistency motivations 

(Festinger, 1957). As a result, explicit attitudes may be particularly subject to group-specific 

psychological motivations, such as a group’s social dominance orientation (Sidanius & Pratto, 

1999) or system justification (Jost & Banaji, 1994). In short, the fact that explicit attitudes can be 

controlled and detected by respondents means that explicit attitudes may be susceptible to 

influences from other psychological influences that are shaped by group membership. 

It is nevertheless notable that, within explicit attitudes, only 4 demographic comparisons 

indicated demographic divergence or polarization, aligning with the argument that polarization 

may be a more limited phenomenon than public commentators would expect (DiMaggio et al., 

1996; Evans, 2003; Park, 2018). More generally, this research therefore highlights the benefits of 

comprehensive investigations of polarization that consider multiple topics (e.g., social group 

attitudes, not only hot-button or “take-off” opinions), multiple demographic subgroups, and 
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multiple forms of measurements (explicit and implicit). Such expansive analyses can reveal the 

surprising consistency of attitude change across groups. 

Methodological contributions to the study of attitude change 

In the current era of “big data,” large-scale data, often cross-sectional in design, has 

become increasingly popular in psychology (Jebb et al., 2015). However, the analysis tools often 

lag behind data availability. Rich time series data require time series modeling that can account 

for unique features such as temporal autocorrelation, non-linearity, and forecasting. Building off 

previous applications of ARIMA models to psychological data (Charlesworth & Banaji, 2019; 

Grossmann & Varnum, 2015; Jackson, Gelfand, et al., 2019), we provide the first attempt at 

identifying and interpreting demographic differences and similarities in large-scale cross-

sectional temporal data, including a weighting approach that addresses possible confounds of 

sample change and demographic covariates, and ARIMA analyses applied to both demographic 

gap and individual demographic subgroup trajectories. These techniques – provided openly for 

future researchers – can be used with other cross-sectional time series data to understand the 

nature of attitude change for a wide variety of demographics, cultures and topics. 

Limitations 

The current project provides the first empirical record of patterns of implicit and explicit 

attitude trends across multiple demographic and geographic groups. As this is only a first 

investigation, we do not identify the macro-level (or mezzo-level) factors that may be driving the 

observed trends but, instead, encourage subsequent research to focus on uncovering such forces. 

For instance, for macro-level variables, future work can use quasi-experimental designs to test 

whether, for example, decreases in pathogen prevalence (Inbar et al., 2016), the introduction of 

minority protective laws (Ofosu et al., 2019), decreasing exposure to biased media content 
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(Ravary et al., 2019), “loosening” of social norms (Jackson, Gelfand, et al., 2019), or increases in 

individualism (Santos et al., 2017) are temporally cross-correlated with decreases in implicit 

attitudes. For mezzo-level variables, experiments can examine whether manipulating 

motivational profiles (e.g., increasing system justification, Kay et al., 2009) or intergroup contact 

experiences correspondingly affects the rate or direction of attitude change.  

A second limitation is that the data are a convenience sample from online respondents, 

raising concerns of non-representativeness. Indeed, the Project Implicit data is younger, more 

female, and more educated than the U.S. population. However, it has been shown that results 

from Project Implicit data: (1) persist even when the data are re-weighted to approximate the 

U.S. Census demographics (Charlesworth & Banaji, 2019), (2) are analogous to trends observed 

in representative social surveys (General Social Survey, 2019; Ofosu et al., 2019), and (3) are 

replicated in large-scale text corpora, representative of the general U.S. population (Caliskan, 

Bryson, & Narayanan, 2016). In this way, the data may be cautiously interpreted to reflect the 

attitudes of a wide population of respondents in the U.S.  

A related limitation is that the current data are exclusively from U.S. respondents. Data 

from other countries will be useful in identifying the macro-level variables at play: if change is 

also occurring in parallel across other countries, then the causal variables must also cut across 

counties (e.g., global movements, pandemics) rather than those with a national focus (e.g., laws, 

elections). Additionally, data from other countries could test whether country-level differences in 

norms (e.g., individualist/collectivist values or tight/loose norms) may correspond to country-

level differences not only in the rate of change (Muthukrishna & Schaller, 2020) but also in the 

degree of parallel vs. non-parallel change. Perhaps, countries with more collectivist values or 
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tighter norms may exhibit even stronger evidence for parallel change across groups, because 

groups are expected to act (and think) in similar ways (Gelfand et al., 2011; Triandis, 1995). 

Finally, among the contributions of this project is the inclusion of multiple attitudes (age, 

race, sexuality) and multiple demographic identities (gender, race, education, religion, age, 

politics, sexuality, geography). Nevertheless, it remains possible that the observed finding of 

parallel trends in implicit attitudes is limited to the specific attitudes and comparisons 

investigated. More demographics (e.g., nationality, occupation, income, and intersectional 

demographic identities), could be added alongside more attitude topics (e.g., weight, disability, 

gender stereotypes) to investigate the generalizability of the current conclusions. 

Conclusion 

 As humans, our demographic identities – such as our gender, race, or political ideology – 

have been argued to fundamentally shape our social group attitudes and the possibility that those 

attitudes can change. However, as humans, we are also embedded within broader, macro-level 

societies that cut across our demographic identities to change all of us in the same way. The 

current data align with the latter pattern: social group attitudes, and especially implicit social 

group attitudes, have changed with parallel trends over the past decade. The metaphor we rely on 

is that there are many ecosystems in a river, but the overwhelming force that affects everything is 

the presence and movement of the water. It overrides differences among rocks by shaping them 

all with a similar smoothness. When it comes to long-term patterns of implicit (and, to a lesser 

extent, explicit) attitude change, the mezzo-level of demographic identities appear to be similarly 

overridden by the macro-level messages, events, and experiences of society. Aligning with the 

19th century notion of social cognition as collective cognition (Durkheim, 1924), as well as with 
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21st century theories of implicit cognition as a measure of culture (Payne et al., 2017), this 

conclusion shows that implicit attitudes also change along the grooves of our broader society.   
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