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Abstract

Gender stereotypes are widely shared “collective representations” that link gender groups (e.g., male/female) with roles or
attributes (e.g., career/family, science/arts). Such collective stereotypes, especially implicit stereotypes, are assumed to be so
deeply embedded in society that they are resistant to change. Yet over the past several decades, shifts in real-world gender roles
suggest the possibility that gender stereotypes may also have changed alongside such shifts. The current project tests the patterns
of recent gender stereotype change using a decade (2007-2018) of continuously collected data from 1.4 million implicit and
explicit tests of gender stereotypes (male-science/female-arts, male-career/female-family). Time series analyses revealed that,
over just 10 years, both implicit and explicit male-science/female-arts and male-career/female-family stereotypes have shifted
toward neutrality, weakening by |3%—19%. Furthermore, these trends were observed across nearly all demographic groups and in
all geographic regions of the United States and several other countries, indicating worldwide shifts in collective implicit and explicit

gender stereotypes.
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“There is nothing so obdurate to education or criticism
as the stereotype.”
—Walter Lippmann (1922, p. 99)

The modern usage of the term “stereotype” was coined in 1922
by Walter Lippmann to capture the notion that certain represen-
tations are pervasive across people and time. The term was cho-
sen intentionally to reference the “stereotypes” of printing
plates, which allowed text to be easily duplicated and spread
widely and almost without change. Today, these two fea-
tures—that stereotypes are widespread and generally stable—
continue to shape much of popular thinking and scientific the-
ories about this unique mental construct (Haines et al., 2016).
Furthermore, the stability of stereotypes that concern univer-
sally defined groups, such as men and women, are expected
to be even more unshakable than other stereotypes (e.g., race
stereotypes; Fiske, 2017) and especially so when they are
assessed with implicit measures that are less controllable
(e.g., Bargh, 1999; Lai et al., 2016).

And yet, it is also clear that, when it comes to gender roles
and expectations, much has changed over the past several
decades. Worldwide, women have made remarkable gains in
the workforce including science, technology, engineering, and
mathematics (STEM) fields; in the United States and interna-
tionally, women leaders are revealing their capacity leadership
(e.g., in response to the COVID-19 pandemic; Garikipati &

Kambhampati, 2020) and scientific discoveries (e.g., through
patents; Intellectual Property Office, 2019). Although stereo-
types are certainly not easy to change, these many societal
transformations in women’s representation may prompt shifts
in the content of gender stereotypes over extended time.
Indeed, as we elaborate below, social role theory posits that
stereotypes are an approximate mirroring of the world as it is
presented, thus suggesting that changes in the roles that women
and men play in the world will ultimately shift the content of
stereotypes about women and men (Eagly & Wood, 2012; Koe-
nig & Eagly, 2014). For instance, as more women enter STEM
and the workforce, the world signals a shift in the association of
male-career/female-family or the association of male-science/
female-arts; these shifts should be visible in the strength of gen-
der stereotypes, both implicit and explicit. This is a reasonable
view, but long-term, fine-grained temporal evidence of actual
change in implicit and explicit gender stereotypes has remained
elusive.
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Here, we provide the first comprehensive test of long-term
change in both implicit and explicit gender stereotypes, using
continuous, monthly data from 2007 to 2018. We model the
rate and direction of change in implicit and explicit gender
stereotypes to illuminate whether such collective representa-
tions have shifted alongside the changing gender landscape
or whether they have instead “remained obdurate” in the face
of such transformations. Additionally, we compare patterns
across multiple demographic subgroups to identify whether
stereotype change (a) is unfolding in parallel across groups
(indicating societal-level change) or (b) is limited to specific
groups in society (indicating group-level change). This
approach can help illuminate the most likely sources behind
why gender stereotype change happens.

Empirical and Theoretical Evidence for
Gender Stereotype Stability

For centuries, the social categories “male” and “female” have
been framed as essential and stable (Ellemers, 2018). Perhaps
as a consequence, the stereotyped roles and attributes associated
with male/female often also reveal persistence across time. For
instance, in the domain of career/family stereotypes (associated
with agency/communion stereotypes), the qualities most associ-
ated with women have reflected domestic, communal qualities
for the last century, with women seen as “charming” (in 1910),
“placid” (in 1950) and “maternal” (in 1990; Garg et al., 2018).
Similarly, data show that there has been little change between
1983 and 2010 in explicit ratings of the roles played by the typ-
ical man or woman (e.g., leader vs. caregiver), traits (e.g., agen-
tic vs. communal), occupations (e.g., chemist vs. elementary
teacher), and physical appearance (e.g., strong vs. dainty;
Haines et al., 2016). Together, the empirical evidence suggests
that, although some explicit stereotypes appear to have shifted
in the far past (e.g., Garg et al., 2018; Nesbitt & Penn, 2000),
contemporary data often reveal stable gender representations.
Theoretically, gender stereotypes may be stable for a num-
ber of reasons. Individual-level cognitive biases, such as con-
firmation bias or subtyping (Higgins & Bargh, 1987), can
make it difficult to notice the changing gender roles in society
and thereby limit the opportunity for individuals to challenge
and change their stereotypes. Societal-level processes also play
a role in stereotype maintenance. For instance, the pervasive
communication of gender stereotypes in language (e.g.,
Bolukbasi et al., 2016; Charlesworth et al., 2021) creates the
perception that stereotypes are collective representations con-
sensually held by everyone in society (Durkheim, 1924; Mos-
covici, 2000). As a result of being so widespread and
embedded in cultural products, gender stereotypes may be (fal-
sely) perceived as true and therefore as unnecessary to change.
Furthermore, even when real-world changes have occurred in
the gender distributions of roles and occupations (e.g., in some
subfields of science; Charlesworth & Banaji, 2019b), it may
take additional time for these observed changes to trickle into
reported stereotypes due to a “cultural lag” (Diekman et al.,
2010; Koenig & Eagly, 2014). In sum, many empirical and

theoretical perspectives would anticipate little to no change
in implicit and explicit gender stereotypes over the past decade.

Theoretical and Empirical Evidence for
Gender Stereotype Change

Nevertheless, even in just the past decade, women have made
continued gains into traditionally male-dominated roles
(although men’s entrance into female-dominated roles has
lagged behind; Croft et al., 2015). In social role theory, the
authors proposed that, as such boundaries of gendered roles
shift over time, so too will the associated gender stereotypes
(Koenig & Eagly, 2014). Changes toward more equitable rep-
resentation of women in science and the workforce should pre-
cipitate a weakening of the male-science/female-arts and
male-career/female-family associations. Such predictions are
supported by experimental evidence of explicitly expressed
stereotypes (e.g., Koenig & Eagly, 2014, 2019) as well as cor-
relational evidence from single points in time (e.g., Miller
etal., 2015). But what of evidence across time, tracking change
in societal-level (aggregated) gender stereotypes?

Studies of explicit stereotypes occasionally support the pos-
sibility of gender stereotype change. For instance, in the domain
of science/arts, children today draw more female scientists than
children from 5 decades ago, indicating a weakening of the men-
science/women-arts stereotype (Miller et al., 2018). And in the
domain of career/family (or agency/communion), stereotypes
have also shifted, although in the direction of stronger stereo-
types: Women today are explicitly stereotyped as more commu-
nal than in the past, with 54% of respondents in 1946 indicating
that women were more communal, whereas 97% indicated this
stereotype in 2018 (Eagly et al., 2019). Furthermore, it is worth
noting that many observed changes are in the past, while con-
temporary data indicate relative stability (e.g., England et al.,
2020). Finally, it is worth considering whether stereotype
change extends to implicit gender stereotypes, measures of
stereotypes that are less controllable and thus often argued to
be less changeable, especially over the long term (Lai et al.,
2013). The present work brings contemporary, continuous data
of explicit and implicit stereotypes to test whether such repre-
sentations have changed alongside shifts in society at large.

The Scope of Change: Widespread Across
Society or Isolated to Some Groups?

To understand the patterns and sources of long-term gender
stereotype change, we consider not only whether change has
occurred over the past decade but also the scope of such
change. Is change widespread across most demographics and
geographic locations indicating societal-level change? Or is
change isolated to some demographics indicating group-level
change shaped by group-specific experiences and motivations?
As we elaborate elsewhere (Charlesworth & Banaji, in press),
the answer to these questions can guide an understanding of the
most likely source of change. If we observe societal-level
change, then the sources are widespread, such as worldwide
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Table I. Sample Demographics Across Gender-Career and Gender-
Science Stereotypes: 2007-2018.

Sample Demographics Gender-Career Gender-Science  Total
N 886,254 500,385 1,386,639
Mage (years) 29.41 28.26 28.99
SDgge (years) 12.3 12.39 12.34
% Female 68.05 66.08 67.34
% White 74.33 75.98 74.92
% Black 6.47 5.13 5.99
% Asian 9.16 8.86 9.05
% >College 93.04 81.57 88.9
% Liberal 47.13 53.85 49.56
% Neutral 29.9 26.39 28.63
% Conservative 22.97 19.76 21.8l
% Christian 54.44 41.39 49.72
% Jewish 2.79 2.71 2.76
% Other religion 7.81 10.98 8.95
% Nonreligious 34.97 44.93 3857
% U.S. citizen 75.95 78.47 76.86

changes in the representation of women in the workforce and
achievements of gender equality (Dorius & Firebaugh, 2010).
If, however, we observe group-level change (change driven
by only some groups), then the sources are group specific. For
example, conservatives, men, or older respondents may change
slower because they have higher system justification and moti-
vations to maintain the status quo (Jost, 2015). To identify this
scope (and potential source) of gender stereotype change, we
therefore compare the rate and direction of change across seven
demographic groupings (gender, age, race, politics, religion,
education, and geography).

Method
Data Source

Data were retrieved from the Project Implicit website (https://
implicit.harvard.edu) for the male-career/female-family or the
male-science/female-art Implicit Association Test (IAT).
Clean data are available at https://osf.io/psru2. Data were sub-
set to include only completed sessions with IAT D scores and
explicit stereotypes as well as complete demographics. Eighty
percent of complete sessions were retained for the male-career/
female-family IAT, and 77% of complete sessions were
retained for the male-science/female-art IAT (Supplemental
Table S1), resulting in a final sample of nearly 1.4 million com-
pleted sessions, the largest sample ever used to investigate gen-
der stereotype change over time (see Table 1 for sample
demographics).

For implicit stereotypes, data were included from January
2007 through December 2018. As we describe in Supplemental
Materials (SM), methodological changes in the recording of
explicit stereotypes occurred in June 2016 (specifically, the
design switched from multiple questions to a single question
per page) that resulted in an unexplained drop in explicit stereo-
types. To ensure accurate inference from consistent measures,

explicit stereotype data were analyzed January 2007-May
2016; analyses with all data after May 2016 are reported in
Supplemental Table S3 and visualized in Supplemental Figures
S1 and S2 in the SM.

Measures

IAT. Implicit gender stereotypes were measured using the IAT
(Greenwald et al., 1998), with category labels of “male” and
“female” and attributes of either “science/“liberal arts” for
male-science/female-arts, or “career”/“family” for male-
career/female-family (see Supplemental Table S2 for stimuli).

Explicit measures. Explicit gender stereotypes were measured
using 7-point Likert-type scales assessing the degree to which
an attribute was female/male, from —3 (strongly female) to +3
(strongly male), with 0 representing a neutral association.
Explicit stereotypes were separately assessed in two questions,
one for each attribute (e.g., the association of science with
female/male, and, separately, the association of arts). To
better approximate the relative nature of the IAT, relative
explicit stereotype scores were created by subtracting the
“incongruent” association from the “congruent” association
(e.g., [male vs. female-science] — [male vs. female-arts]).
Thus, —6 reflects a strong explicit counterstereotype associa-
tion (e.g., male-arts/female-science), and +6 reflects a strong
stereotypic association (e.g., female-arts/male-science). Addi-
tionally, to assess whether one facet of the association (e.g.,
male vs. female-science or male vs. female-arts) is driving the
observed change, we report additional analyses for each indi-
vidual explicit scale (see Supplemental Figure S3 and Supple-
mental Table S4 for individual, decomposed trends).

Demographic measures. Respondents indicated their age/birth
year, gender, level of education, political ideology, ethnicity/
race, and country of residence. U.S. respondents also provided
their current state and county of residence (for a list, see
Section 1 in SM).

Analytic Strategy

Examining stereotype change with autoregressive integrated moving
average (ARIMA) time series. Long-term change in cross-
sectional data (i.e., collected from different groups of people
across time points) is well suited to analysis by ARIMA time
series models (Cryer & Chan, 2008; Jebb et al., 2015). As ela-
borated elsewhere (Charlesworth & Banaji, 2019b; Varnum &
Grossmann, 2017a), ARIMA models offer necessary advan-
tages over previous multiple regression approaches, including
the ability to (1) account for temporal autocorrelations (i.e.,
measures close in time are often highly dependent), (2) model
nonlinear patterns and seasonality, and (3) offer forecasts of
possible future patterns’ change. The present project therefore
uses ARIMA models to examine the overall and demographic
patterns of change.
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Examining demographic differences in stereotype change over time.
To identify and interpret whether all groups have changed in
(1) similar, parallel ways (indicating societal-level change) or
in (2) dissimilar, nonparallel ways (indicating group-level
change), we adopt a two-step analytic approach, as outlined
in Charlesworth and Banaji (in press).

In Step 1, we examine demographic gaps (e.g., subtracting
the time series of women’s gender stereotypes from the time
series of men’s gender stereotypes) to provide a succinct sum-
mary of whether groups have changed with parallel or nonpar-
allel trends. If the gap between the two subgroups has remained
stable, that indicates the subgroups are changing at parallel
rates and directions. If, however, the gap between two sub-
groups has increased (diverged) or decreased (converged) over
time that indicates the two subgroups are changing at nonpar-
allel rates or directions. Formally, if the ARIMA series does not
include a differencing parameter (i.e., d = 0 in the parameters
[p, d, q]), and the forecasts are hovering around neutral, then we
would conclude that the demographic gap is stable, and the two
subgroups are changing in parallel. Alternatively, if the
ARIMA series for the demographic gap includes a differencing
parameter (i.e., d > 0), and forecasts that are different from neu-
trality, then we would conclude change is nonparallel across
groups. In Step 2, we examine the individual trajectories for
each demographic subgroup (e.g., men only, women only).
Similar to post hoc ¢ tests informing interpretation of an omni-
bus ANOVA, examining individual trajectories can reveal why
the demographic gaps tested in Step 1 are converging, diver-
ging, or remaining stable (e.g., whether the demographic gap
is diverging because men or women are changing faster).

Controlling for sample changes over time, demographic covariates,
and repeat test-takers. The current analyses of long-term stereo-
type change may be confounded by three features of the avail-
able cross-sectional data: (1) changes in the sample
composition over time (e.g., increasingly young or female),
(2) demographic intercorrelations (e.g., demographic differ-
ences observed across one demographic, such as race, could
arise because of a correlated demographic, such as political
orientation), and (3) repeat visitors causing regression to the
mean (because repeat test-takers may create a drift toward
more neutral stereotypes).

To address the first two challenges (sample change and
demographic covariation), we use a weighting approach: We
split the sample across the demographic comparison of interest
and across years (creating a demographic-by-year subsample)
and then re-weight each demographic-by-year subsample to
match an overall target weight (see also, Charlesworth &
Banaji, in press). For example, to compute the trajectories for
men versus women, we split the data by gender and by year and
then re-weight each gender’s yearly sample to match the full
sample target demographics on age, race, politics, education,
and religion (see Supplemental Figure S7 in SM). Ultimately,
the demographic composition of the male sample in 2007 will
match the male sample in 2008, 2009, and so on as well the
female samples in 2007, 2008, and so on.

To address the third challenge (repeat visitors), we per-
formed additional analyses isolated to only those respondents
who indicated never having taken an IAT before. The trends
were consistent regardless of whether we subset to those
“novice” [AT-takers or not, indicating the conclusions were not
driven by regression to the mean among repeat test-takers (see
Supplemental Table S5 and Supplemental Figure S4).

Examining geographic differences in stereotype change over time.
Because separating data by both time and geography greatly
reduces the number of tests available at each time-by-
geography observation, time series trajectories were computed
at the yearly (rather than monthly) level. Additionally, we
attempted to follow the practice of Nosek and colleagues
(2009) wherever possible and use a cutoff of 100 observations
per geographic region per year to ensure that the estimates were
sufficiently precise. This cutoff was employed for United
Nations (UN) regions and U.S. states. However, because there
are many fewer international than U.S. respondents, using this
cutoff at the level of individual countries resulted in a signifi-
cant loss of data: Only 11-13 countries remained. As such,
we adopted a more lenient cutoff for individual countries,
including data from countries with at least 20 observations per
year (similar to cutoffs used at the county level; Orchard &
Price, 2017). Ultimately, this approach resulted in sample sizes
of N = 12 United Nations regions, N = ~ 30-50 international
countries, and N = ~ 50 U.S. states. These many individual
trajectories cannot easily be summarized into binary compari-
son pairs, so we summarize geographic differences as the
percentage of regions that weakened in stereotype strength
over time (i.e., changed toward neutrality). All individual
geographic trajectories are reported in Supplemental Tables
S9-S12 (for UN regions), Supplemental Tables S13—S16 (for
countries), and Supplemental Tables S17—S20 (for U.S. states).

Of note, the primary data were all drawn from the U.S.-
hosted website and may therefore not representatively capture
the stereotypes of non-U.S. countries, especially those of non-
English-speaking countries (e.g., China, Sweden, Spain). To
address this concern, we acquired data from the three largest
data sets of the Project Implicit country-specific websites:
China, Sweden, and Spain. Each of these websites hosts the
same male-science/female-arts test but in the specific language
of the country (i.e., in Mandarin, Swedish, and Spanish). We
then assessed the possible deviation between U.S. website data
and country-specific website data. Both the overall means and
trends of change were consistent regardless of the data source
(see Supplemental Table S21 and Supplemental Figures S11
and S12 in SM).

Results
Overview of Results

At the broadest level, we find that both male-career/female-
family and male-science/female-arts stereotypes were strong
and significant on both implicit and explicit measures and were
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Table 2. Means and Correlations of Implicit (2007—2018) and Explicit (2007-2016) Gender Stereotypes.

Implicit Stereotypes

Explicit Stereotypes Implicit—Explicit Correlation

Stereotype Demographic Group M SD 95% Cl d M sD 95% ClI d r 95% ClI
Male-career/female-family ~ Overall .37 .37 [37,.37] 1.00 1.67 181 [1.67,1.68] 0.92 A5 [.15,.16]
Women 40 36 [40,.41] .12 1.66 1.82 [I.65 1.67] 09I .16 [.15,.16]
Men 3139 [31,311 078 1.70 1.80 [l1.69,1.711 0.95 A5 [.15,.16]
Male-science/female-arts ~ Overall .34 41 [33,.34] 081 169 173 [1.69,1.70] 0.98 22 [.21, .22]
Women .31 42 [31,.32] 076 1.67 1.75 [l.66,1.68] 0.96 22 [.22, .23]
Men 38 41 [37,.38] 092 175 .70 [1.73,1.76] 1.03 20 [.20, .21]

observed in nearly every demographic group and every geo-
graphic region. Despite these strong and widespread magni-
tudes, both male-career/female-family and male-science/
female-arts stereotypes have weakened toward neutrality over
the past decade, on both implicit and explicit measures. Impli-
cit stereotypes weakened by 13% (male-career/female-family)
and 17% (male-science/female-arts) between 2007 and 2018,
and explicit stereotypes weakened by 19% (male-career/
female-family) and 14% (male-science/female-arts) between
2007 and 2016. Of course, even with this weakening, the
stereotypes remain far from eradicated: The ARIMA model
forecasts indicate that implicit male-career/female-family
stereotype could take at least /34 years from 2018 to touch
neutrality, and even the faster-changing implicit male-science/-
female-arts stereotype will take between 37 and 74 years from
2018 to pass neutrality.

Nevertheless, such change toward neutrality in implicit and
explicit gender stereotypes was found to be parallel across
most demographic subgroups: For 26 of 28 (93%) demographic
comparisons (e.g., liberal vs. conservative, old vs. young), sub-
groups were moving at similar rates in the same direction.
Additionally, nearly all geographic regions moved toward
neutrality over the past decade: Every single UN region moved
toward neutrality for both implicit and explicit gender stereo-
types, as did 82%-91% of countries and 92%-98% of U.S.
states.

Overall magnitude and correlations. Implicit male-career/female-
family and male-science/female-arts stereotypes were strong
in the stereotypic direction (Table 2). Small gender
differences emerged on both tests: For male-science/female-
arts, women (D,,omen = .31) had weaker implicit stereotypes
than men (D,,., = .38), #(349,298) = 49.71, p < .001,
d = .15; for male-career/female-family, however, women
(Dyomen = -40) had stronger implicit stereotypes than men
(Dpen = 31), #(518,662) = —112.71, p < .001, d = .26."
Explicit gender stereotypes also revealed strong associations
in the stereotypic direction (Table 2). Small gender differences
emerged, but the effect sizes were near zero: Women had
weaker explicit stereotypes on both male-science/female-arts
Myyomen = 1.67, M,y,e, = 1.75), £(144,531) = 10.07, p < .001,
d = .04, and male-career/female-family (M,, e, = 1.60,
M en = 1.70), 1(219,585) = 6.56, p < .001, d = .02. Finally,

both tests indicated small but significant implicit—explicit
correlations (Table 2).

Overall patterns of change. Both implicit male-career/female-
family and male-science/female-arts stereotypes have wea-
kened toward neutrality over the past 12 years (from 2007 to
2018), by approximately 13% and 17%, respectively (Figure
1 and Table 3). Male-science/female-arts stereotypes have
moved faster and more consistently, as indicated by a drift
parameter in the best-fitting ARIMA model. Male-career/
female-family stereotypes, in contrast, have moved relatively
more slowly and inconsistently, revealing no drift parameter
and forecasts that include both movement toward and away
from neutrality.

Explicit male-career/female-family and male-science/
female-arts stereotypes have also weakened toward neutrality
(from 2007 to 2016) by approximately 19% and 14%, respec-
tively (Figure 1 and Table 3). Both explicit stereotypes include
drift parameters in their ARIMA models, implying consistent
change over time. Additionally, looking at the individual expli-
cit stereotype scales (such as the association of male over
female to career alone) indicates that all individual explicit
stereotypes are also weakening: Male-career associations wea-
kened by 23%, female-family associations by 14%, male-
science associations by 16%, and female-arts associations by
10% (see SM for discussion).

Demographic differences. Of 28 demographic comparisons (e.g.,
comparisons of men—-women, Black—White for both implicit
and explicit gender stereotypes), 26 (93%) revealed parallel
change (Figure 2 and Supplemental Figure S8 and Supplemen-
tal Tables S6—S8 in SM), indicating widespread consistent pat-
terns of change. This conclusion holds for both implicit (13 of
14 comparisons indicated parallel change) and explicit stereo-
types (13 of 14 comparisons). Although some demographic
comparisons indicated differencing parameters in their
ARIMA models, the demographic gaps hovered around
neutrality.

The two exceptions were (1) a gender difference on implicit
male-science/female-arts stereotypes and (2) a Black—White
race difference on explicit male-career/female-family stereo-
types. First, on implicit male-science/female-arts stereotypes,
men were found to have changed at a slower rate (weakening
by 10% or .04 IAT points) than women (weakening by 21%
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Figure I. Implicit and explicit gender stereotype change from 2007 to 2021. Note. Thin lines indicate the observed monthly weighted means,
thick lines indicate the decomposed trend lines of the observed monthly data (removing seasonality and noise), dark shaded areas indicate 80%
confidence intervals (Cls), light shaded areas indicate 95% Cls of the autoregressive integrated moving average (ARIMA) model forecasts, dark
lines inside shaded areas indicate the means of the ARIMA model forecast. Implicit stereotype data are from 2007 to 2018; explicit stereotype
data are from 2007 to 2016.

Table 3. Patterns of Change Across Implicit (2007-2018), Explicit (2007-2016), and Implicit—Explicit Correlations (2007-2016) in Gender
Stereotypes.

Implicit Stereotypes Explicit Stereotypes Implicit-Explicit Correlation
Stereotype Start  End %A ARIMA  Start  End %A ARIMA  Start End %A ARIMA
Male-career/female-family 40 34 —1343 (2, 1,1) 178 120 —1880 (0, 1,1) .16 A3 —-2.59 (0,0,0)
(2,0,0) (2,0,0) 0,0,2)
“+drift
Male-science/female-arts .37 30 —1712 (0,1,2) 1.76 142 —139 (I,1,3) .24 .18 —1040 (O, 1, 1)
(1,0,0) +drift
+drift

Note. For implicit stereotypes, starting values are from January 2007 and ending values are from December 2018; for explicit stereotypes and implicit—explicit
correlations, starting values are from January 2007 and ending values are from May 2016. Starting and ending raw values are from the Implicit Association Test
(D scores), from explicit stereotype scales, combined across two questions for each test (i.e., for gender-career: “how strongly do you associate career [or home]
with males and females?”” and for gender-science: “how strongly do you associate science [or arts] with males and females?”), and from correlations between these
two measures. Percentage change is between the first and last values of the decomposed time series trend (removing seasonality and noise). Negative values
indicate change toward neutrality (i.e., decreasing stereotypical bias); positive values indicate change away from neutrality (i.e., increasing stereotypical bias). For
autoregressive integrated moving average (ARIMA) parameters, the first three parameters of the ARIMA model are nonseasonal, and the second three values are
seasonal; drift is also included. In each set of parameters, d specifies the order of differencing parameters used 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.
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Figure 3. Implicit (2007-2018) and explicit (2007-2016) gender stereotype change: Geographic differences across United Nations (UN)
country regions. Note. Yearly averages by UN country regions, with each year-by-UN region requiring at least 100 observations. The legend in
the top left plot applies to all four plots. Although individual lines of data may not be decipherable due to overlaps, we note that that is, in a sense,
a key result of this article: The magnitude of stereotypes and change is generally overlapping across places. Nevertheless, in Supplemental
Materials, we report the individual data for each region to make the small differences across regions more clearly interpretable (Supplemental

Tables S9-S12).

or .08 IAT points, see Supplemental Table S4). The ARIMA
model thus indicated demographic divergence between the faster
changing (and less biased) women and the slower changing (and
more biased) men. There are numerous possible reasons for
men’s relatively slower change, from men being more oblivious
or resistant to persuasive messaging on gender bias (Parker et al.,
2018; Régner et al., 2019) or a “backlash effect” in response to
broader changes toward equity (Rudman & Glick, 2001; Rud-
man et al., 2012). Second, with respect to the Black—White race
difference, Black respondents changed less on explicit male-
career/female-family stereotypes (weakening by 7% or .12
points) than White respondents (weakening by 20% or .35
points, Supplemental Table S5). Speculatively, this difference
may emerge because, historically, gender divisions in labor have
been less pronounced in the Black community as lower eco-
nomic status created a necessity for both parents to work outside
the home (Boustan & Collins, 2013). Future research is needed
to test the hypotheses for both demographic differences.

Geographic differences. At the highest level of geographic aggre-
gation (UN geographic region), yearly trajectories indicated
that a/l UN regions show a weakening of both gender

stereotypes and on both implicit and explicit measures
(Figure 3). On implicit male-career/female-family stereotypes,
the largest change (18% decrease) was in sub-Saharan Africa,
while the smallest (4% decrease) was in Western Asia; on
implicit male-science/female-arts stereotypes, the largest
change (25% decrease) was also in sub-Saharan Africa, while
the smallest (9% decrease) was in Latin America and the Car-
ibbean (see Supplemental Tables S9—S12 for individual
regions). That sub-Saharan Africa emerged as the fastest
changing region on implicit gender stereotypes is notable and
may reflect fast-paced changes in women’s workforce partici-
pation: In 2017, the top five countries for representation
of women in the workforce were all in sub-Saharan Africa
(Fetterolf, 2017).

Next, change was also widespread across individual coun-
tries: Between 82% and 91% of countries (of N = 50 for
male-career/female-family and N = 33 for male-science/
female-arts) moved to neutrality (Table 4; see Supplemental
Figures S9 and S10 and Supplemental Tables S13—-S16 for a
report of all individual countries). The fastest and slowest
changing countries were idiosyncratic across test topics and
measures. For instance, on implicit male-career/female-
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Table 4. Geographic Differences Across Countries.
Percentage
N N Median by  of Countries ~ Mean Mean Mean Range
Stereotype Countries  Country Weakening %A Range %A Raw A Range Raw A Overall Overall
Implicit Male-career/ 50 1456 82 —10.09 —4443t09894 —.05 —-020t00.20 0.37 0.30to 0.44
female-
family
Male-science/ 33 1170 82 —17.38 —57.59to 1563 —.08 —0.25t00.06 0.35 0.26to 0.44
female-arts
Explicit Male-career/ 50 770 90 —20.00 —59.20to 1447 —40 —1.19t00.24 1.69 1.36to 2.05
female-
family
Male-science/ 33 697 9l —21.68 —56.20to 1051 —39 —133t00.12 156 1.18to 1.97
female-arts
Table 5. Geographic Differences by U.S. State.
Percentage
N N Median of States Mean Mean Range Raw ~ Mean Range
Stereotype States by State Weakening %A Range %A Raw A A Overall Overall
Implicit Gender-career 43 11,350 98 —12.15 —22.73 to 5.09 —.05 —.11 to .02 0.38 0.36 to 0.40
Gender-science 38 7,886 97 —1528 —35.15t0 5.15 —06 —.15t0.02 034 03I to039
Explicit Gender-career 43 11,350 98 —17.69 —32.13 to 18.15 -.32 —.60 to .24 1.63 1.39 to 2.12
Gender-science 38 5,102 92 —10.12 -23.17t0 1676 —.18 —.44t0.25 1.67 1.54 to 1.80

family stereotypes, Nigeria and Kenya moved the fastest
toward neutrality (weakened by 44% and 31%, respectively),
whereas on implicit male-science/female-arts stereotypes,
Malaysia and Afghanistan moved the fastest toward neutrality
(weakened by 58% and 56%, respectively). With this report,
research can undertake correlational analyses with country-
level predictors of stereotype magnitude (Nosek et al., 2009)
but also, newly, change.

Across U.S. States, between 92% and 98% of states moved
toward neutrality over the past decade (Table 5 and Figure 4;
see Supplemental Tables S17-S20 for individual States).
Despite consistency in direction, U.S. states varied in rate of
change: from Louisiana, which changed fastest for both impli-
cit male-career/female-family (weakened by 23%) and implicit
male-science/female-arts stereotypes (weakened by 35%) to
West Virginia increasing by 5% on implicit male-career/
female-arts and District of Columbia similarly increasing by
5% on male-science/female-arts stereotypes. Nevertheless, it
is again notable that the vast majority of states moved in the
same direction toward neutrality.

General Discussion

Using data from 1.4 million tests of implicit and explicit gender
stereotypes collected continuously between 2007 and 2018, the
current study shows that, over a relatively short span of 12
years, implicit and explicit gender stereotypes have weakened
by 13%—19%. Although gender stereotypes are sometimes
argued to be particularly resistant to change because they are

widely shared (e.g., Fiske, 2017), this rate of change is similar
to that observed in highly discussed and more culturally vari-
able attitudes about race and skin tone (Charlesworth & Banaji,
2019b). That gender stereotypes have indeed changed aligns
with perspectives, such as social role theory (Eagly & Wood,
2012; Koenig & Eagly, 2014), that suggest the slow but steady
changes in women’s (and, to a lesser extent, men’s) roles over
the past several decades will eventually manifest in changes in
the content of stereotypes. Several additional implications of
this finding of change are worth emphasizing: (1) gender
stereotype change is possible even on implicit measures, (2)
gender stereotype change is widespread across groups, and yet
(3) change toward stereotype neutrality is far from complete.

Change Is Possible Even in Implicit Stereotypes

Past work has often suggested that implicit measures may be
particularly rigid, especially over the long term (Forscher
et al., 2019; Lai et al., 2016). Indeed, even in the few cases
where implicit measures have revealed long-term change, they
usually change slower than explicit measures (e.g., implicit
race attitudes decreased by 17%, but explicit race attitudes
decreased by 37%, over the same period; Charlesworth &
Banaji, 2019a). Yet, for gender stereotypes, not only have
implicit gender stereotypes changed, they have changed at sim-
ilar rates to explicit measures.

That implicit gender stereotypes have changed over the long
term is also relevant to recent evidence (albeit drawn almost
exclusively from short-term, within-individual studies)
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suggesting that changes in implicit attitudes and stereotypes
may not precipitate changes in behaviors (Forscher et al.,
2019). The current data could provide a new opportunity to test
the link between implicit cognition and behavior over the long
term and at the societal level: 1t is possible that, when aggre-
gated across people and examined over extended time spans,
changes in implicit gender stereotypes may precede changes
in gender-based discriminatory behaviors (e.g., decreases in
gender-based pay inequality or increases in reported feelings
of belonging).

Implicit and Explicit Gender Stereotype Change Is
Widespread

Not only do the data show that change is possible, we also find
that gender stereotype change is remarkably widespread, with
nearly every demographic group and geographic location mov-
ing in similar, parallel directions and rates. Such a result points
to the broader, societal-level changes as the most likely lever of
implicit and explicit gender stereotype change. Change has not
simply been driven by some pockets of the population (e.g.,

young, liberals) with specific motivations for change; rather,
change is permeating the whole society. Societal levers could
include changes in women’s representation in science and the
workforce (as predicted by social role theory), social media
movements like #MeToo, past decreases in pathogen preva-
lence (Varnum & Grossmann, 2017b), or loosening of social
norms (Jackson et al., 2019). Ultimately, having now identified
the most likely level of change, future researchers are poised to
identify and test such hypotheses about which macro-level vari-
ables are preceding the widespread changes in implicit and
explicit stereotypes.

Contemporary Change in Gender Stereotypes Is Possible
but Not Complete

Although it is widely acknowledged that gender stereotypes
have changed historically (e.g., Garg et al., 2018; Haines
et al., 2016; Nesbitt & Penn, 2000), the current results also
show that society has not reached a plateau: Contemporary
change in gender stereotypes remains possible and worthy of
continued focus and intervention. In fact, the current results
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also reinforce the importance of such continued focus. After
all, society still has a very long way to go before neutrality is
reached in gender stereotypes (as long as 134 years for implicit
male-career/female-family stereotypes), and many forecasts
continue to include the possibility that change could even
reverse away from neutrality if left unchecked.

Limitations: Sample Representativeness and
International Data

Contributions notwithstanding, we recognize that the data used
in this article are limited in that they are not a random sample
and are therefore nonrepresentative. Previous work has consid-
ered this concern by showing that (a) patterns of change in
Project Implicit data match trends observed with representative
samples (Charlesworth & Banaji, 2019b; Ofosu et al., 2019),
(b) overall magnitudes in Project Implicit data match biases
in representative internet text (Caliskan et al., 2016), and (c)
re-weighting U.S. Project Implicit data to U.S. census demo-
graphics does not substantially alter results (Charlesworth &
Banaji, 2019b). Nevertheless, caution around nonrepresentative-
ness, especially in the reported geographic data, is warranted
(Hoover & Dehghani, 2019). Although supplemental analyses
revealed no differences in the conclusions between data collected
in English from the U.S.-hosted website and data collected in
Mandarin, Swedish, or Spanish from country-specific websites
(see Supplemental Table S21 and Supplemental Figures S11 and
S12), we encourage researchers interested primarily in specific
international patterns to explore the data available from 41
country-specific websites (https://osf.io/kaqi5/).

Conclusion

Ever since the first use of the term “stereotype,” gender stereo-
types—associations of gender groups (men/women) and social
attributes (e.g., science/arts, career/family)—have been largely
seen as resistant to change. Yet over the past several decades,
the real-world roles and representations of women (and, to a
lesser extent, men) have been shifting. In this article, we bring
contemporary data of 1.4 million tests collected continuously
from 2007 to 2018 to show that societal implicit and explicit
gender stereotypes are also changing over the long term, weak-
ening in magnitude by 13%—19%. These changes are consistent
across nearly all demographic groups and geographic regions,
suggesting that gender stereotypes are collective representa-
tions shifting through widespread societal-level transforma-
tions. Far from the rigid stereotypes of a printing press, the
contemporary notion of gender stereotypes may be better
reflected as a dynamic representation that is responsive to the
changes in society.
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Note

1. Further discussion of this gender difference is provided in the Sup-
plemental Material (Figures S5 and S6). The gender difference is
observed across nearly every country and year examined. In the
four countries where men were more biased than women (i.e., Aus-
tria, Denmark, Finland, Sweden), men were found to have particu-
larly strong female-family explicit associations. Thus, the gender
difference in most other countries may be due to men’s relatively
weaker female-family associations (i.e., they also explicitly associ-
ated their own group with family).
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