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Reported are new online tools for testing children’s implicit social cognition. These tools adapt the adult Implicit
Association Test so it can be used for online, unmonitored child testingwithout the need for a trained experimenter.
Four preregistered studies are reported. The first two involve elementary school children (Grades 2–5). Study 1
evaluated the validity of the new online procedures by investigating a well-replicated result about gender identity
using both in-person (N= 48) and online procedures (N= 64). Study 2 applied the new online procedures to
assess children’s math–gender stereotypes (N= 72). The second two studies involved younger participants, pre-
schoolers. Study 3 evaluated the validity of the new online procedures with 5-year-olds by investigating a well-
replicated effect about children’s preferences and attitudes (preferring flowers to insects) using both in-person and
online procedures (N= 64 each). Study 4 then applied the new online procedures to assess gender in-group bias in
5-year-olds. Results from each of the four studies confirmed the preregistered hypotheses, and the online proce-
duresyielded results comparable to in-person results in both direction andmagnitude.Across four different studies,
construct and psychometric validity of these tools were established. These new tools have the potential to: (a) be
used with children who are not able to come into university-based laboratories, increasing demographic diversity
in child studies, and (b) enable large-scale, national, and international collaborations investigating the development
of important psychological and educational topics such as implicit biases, stereotypes, and self-concepts.

Educational Impact and Implications Statement
The presence of implicit stereotypes and attitudes in children has been shown to be related to school
achievement and other outcome measures. Prior research has relied exclusively on in-person assessments
of implicit cognition conducted by a trained experimenter. Here, we designed new tools for online, unmod-
erated testing of children and used them in four studies that included both preschool and elementary school
children. These new tools involve rigorously controlled and standardized computer-based protocols. The
online tools satisfied normality assumptions and demonstrated satisfactory reliability, establishing the
validity of the procedures. These new tools for assessing children’s implicit social cognition can now
be used to assess age-related changes in constructs relevant to developmental theory and educational sci-
ence, such as academic stereotypes, in-group biases, and racial biases. This work also offers new tools for
broadening participation in educational and psychological science enabling testing of racially/ethnically
diverse children in home and community settings, rather than requiring participants to be tested by trained
testers in university laboratories, museums, or schools.
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Research on implicit bias has generated wide attention in psychol-
ogy, education, business, law, and medicine (e.g., Axt, 2018;
Greenwald & Banaji, 2017; Greenwald & Lai, 2020). More than
20 million adults worldwide have completed online implicit mea-
sures of attitudes and beliefs using Implicit Association Tests
(IATs; Greenwald et al., 1998) and almost 100 scientific publications
have already used publicly available data sets collected from the
Project Implicit Demo Site (Project Implicit, 2022) using adult
participants.
There is now also a growing body of work on implicit beliefs and

biases in children using in-person child IATs (as well as other
implicit measures such as the Draw-A-Scientist Task, Miller et al.,
2018, and the Affective Misattribution Procedure, Vuletich et al.,
2020). Since their initial development (Baron & Banaji, 2006) and
refinement for developmental appropriateness (Cvencek, Meltzoff,
& Greenwald, 2011; Cvencek et al., 2016), in-person child IATs
have been used to measure racial biases (Newheiser & Olson,
2012; Steele et al., 2018), gender-linked stereotypes about math
(Cvencek, Meltzoff, & Greenwald, 2011; Zhao et al., 2022), math
self-concepts (Cvencek et al., 2021; Steffens et al., 2010), and self-
esteem (Cvencek et al., 2016; Dunham et al., 2007). In-person child
IATs have also been conducted with children across diverse cultures
outside North America (e.g., Cvencek et al., 2015; Dunham et al.,
2006; M. K. Qian et al., 2016; Setoh et al., 2019). A review of
predictive validity of child IAT measures reported that individual
differences measured by the in-person child IATs have satisfactory
test–retest reliability and are predictive of children’s behaviors
(Rae & Olson, 2018).
All previous work with child IATs was conducted using in-person

tasks, assessing children chiefly in university laboratories or schools.
The present article proposes a series of four studies designed to con-
ceptually replicate, extend, and generalize the earlier in-person
research by using: (a) novel online implicit tools, as well as (b) test-
ing across a wide age span. Collectively, the four studies reported
here include elementary school children (Studies 1 and 2) and
5-year-old children (Studies 3 and 4). We report whether the data
collected with these new online tools replicate the effects reported
in published, in-person studies. Such results will inform the future
design of longitudinal studies and may also feed into the develop-
ment of age-appropriate child interventions for helping to ameliorate
children’s stereotypes and biases. In the following sections, we out-
line our rationale and proposed methods for the new online testing
tools.

History of Adapting the Adult IAT for In-Person Testing
of School-Aged Children

In its standard, adult form, the IAT indirectly assesses the
strengths of associations among concepts (Cvencek et al., 2021;
Greenwald & Banaji, 2017; for further discussion about the adult
IAT and what it measures, see Greenwald & Lai, 2020; Payne
et al., 2017; Schmader et al., 2022). Four adjustments of the adult
IAT have already been made to make them appropriate for in-person
child testing (Baron & Banaji, 2006; Cvencek, Meltzoff, &

Greenwald, 2011; M. K. Qian et al., 2016). The first set of adapta-
tions was driven by children’s limited reading ability. Specifically,
text stimuli were created to be age-appropriate, and text and images
in the in-person child IAT work were presented simultaneously with
recorded audio to allow children to hear and see stimuli at the same
time (e.g., Baron & Banaji, 2006; Cvencek, Meltzoff, & Greenwald,
2011). Second, child IATs were also designed to utilize large, easily
distinguishable response buttons that do not require familiarity with
a standard computer keyboard (Baron & Banaji, 2006; Cvencek,
Meltzoff, & Greenwald, 2011; M. K. Qian et al., 2016). Third, the
overall number of trials in the standard adult IAT (180–200 trials)
was reduced to 144–152 trials to limit the amount of time children
needed to focus on the test (Cvencek, Meltzoff, & Greenwald,
2011). Finally, the IATs were designed for an experimenter to be
present to give verbal instructions and positive feedback to ensure
that the child understands the content and remains on task.

Educationally relevant research from the in-person child IAT to
date has shown that: (a) elementary school children have developed
implicit stereotypes and self-concepts about academic subjects, and
(b) there appears to be a developmental timeline for these constructs.
For example, one study of children in Grades 1–5 employed
in-person IATs (Cvencek, Meltzoff, & Greenwald, 2011) to assess
three constructs in the same children: (a) implicit gender identity
(identifying as a boy or girl, e.g., me= girl), (b) implicit math–
gender stereotypes (the belief that “math is for boys,” math=
boys), and (c) implicit math self-concepts (associating oneself with
math, me=math). It was reported that there is a developmental
sequence in which these constructs emerged. Gender identity was
evident across all grades. Starting around Grades 1 and 2, boys asso-
ciated math more with their own gender while girls associated math
more with the opposite gender (an implicit math–gender stereotype
thatmath= boys). Finally, math self-concepts (“I am a math person”
or me=math) emerged later than gender identity and math–gender
stereotypes. In this study by Cvencek, Meltzoff, and Greenwald
(2011), all measures exhibited adequate reliability, Cronbach’s
αs≥ .74.

History of Adapting the Adult IAT for In-Person Testing
of Preschoolers

Following the successful use of the in-person child IAT, addi-
tional adaptations were made for measuring implicit attitudes in pre-
schoolers as young as 4 years of age using a pictorial IAT (Cvencek,
Greenwald, & Meltzoff, 2011; see Table 1). The pictorial version
was designed to place much less demand on children’s ability to
read words on the computer screen. The initial in-person pictorial
IAT was also designed to focus on topics of central concern to pre-
schoolers, namely, young children’s likes and dislikes for certain
social groups or objects, and it yielded highly significant effects.
Because good reading ability cannot be assumed, words were
replaced by pictures to represent the IAT categories (e.g., a smiling
face and a frowning face to represent the categories good and bad,
respectively). Additionally, pictorial IAT instructions were also
adapted to children’s (somewhat) limited experience using computer
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keyboards (see below for more details). Lastly, like the text-based
IAT, the pictorial IAT was developed assuming that an in-person
experimenter would be present during the assessment period to pro-
vide age-appropriate verbal instructions and positive feedback. In
the validation study of the in-person pictorial IAT by Cvencek,
Greenwald, and Meltzoff (2011), the measure demonstrated good
reliability, Cronbach’s α= .85.

Need for Online IAT Tools for Children

Across a broad swath of developmental and educational research,
the need for new tools that can be used for remote, online testing is
increasingly recognized (e.g., Córdova, 2020; Ibna Seraj et al.,
2022). This leads to two gaps in the literature concerning children’s
implicit social cognition. First, trying to use the extant IAT tools
online without a researcher present for delivering instructions to the
children poses a unique set of challenges that require design adapta-
tions. Second, there is a need for tools that can be used for remote test-
ing not only for a narrow age span, but across multiple age groups in
order to test a broad range of constructs that would be informative for
theories of developmental and educational psychology.

Advantages and Challenges of Online Research

Even before the COVID-19 pandemic, the need for online plat-
formswas recognized by researchers for their value in recruiting larger
and more representative samples of participants into educational and
developmental studies (Brummelman et al., 2022; Rhodes et al.,
2020; Scott & Schulz, 2017; Sheskin&Keil, 2018). For the four stud-
ies proposed in this article, both the text-based IAT and the pictorial
IAT have been redesigned so that the parent or adult caregiver need
only provide consent for the child to participate. The online IAT
tools introduced here do not require an experimenter to be physically
present during the test or even online via synchronous screen contact.
This will be of practical use because it opens up testing on weekends
and after school at the convenience of the family, without coordinating
schedules with university-based researchers or exiting the classroom
during class time.

However, online adaptations without an experimenter are not
without challenges (Gibson & Twycross, 2008; Gijbels et al.,
2021). Adaptations of child studies for online use require subtle,
age-specific considerations such as taking cognitive load into
account or considering children’s attention span. The main chal-
lenges for developmental scientists when developing online,
unmoderated assessments are how best to maintain children’s
engagement, minimize environmental distractions, and motivate
participation given varying attention spans for different age groups.
In an online session, the test designers need to anticipate issues or
events that might come up and adjust accordingly, whether it be trou-
bleshooting technical problems, minimizing caregiver input,
explaining instructions in detail, or providing necessary breaks
when needed (Rhodes et al., 2020; Sheskin & Keil, 2018).
Considerations of how tasks are structured and how stimuli are pre-
sented are also crucial to ensure a procedure’s validity (Yeatman
et al., 2021). In developing the materials and protocol for the pro-
posed online studies, we paid special attention to each of these chal-
lenges and carefully designed the instructions (see Sections 5.1–5.4
in the online supplemental materials) and the tasks themselves (see
below) to keep the children maximally engaged.T
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Developmental Implications

Previous research has demonstrated the usefulness of variants of
the in-person text-based IAT with samples ranging in age between
6 and 10 years old (Baron & Banaji, 2006; Cvencek, Meltzoff, &
Greenwald, 2011), and the usefulness of the pictorial IAT with sam-
ples ranging in age between 5 and 10 years old (Cvencek et al., 2018;
del Río et al., 2021). (The pictorial IAT can be used starting at
slightly younger ages than the text-based child IAT because it relies
much more heavily on pictures for stimuli and category labels than
on written words.) One of the chief goals of the proposed research
is to report results using both text-based as well as pictorial online
IAT tools for salient implicit psychological constructs across multi-
ple ages.
Novel child IAT tools that can be used in a remote, unmonitored

fashion across multiple age groups will have at least four uses for
studying developmental continuity and change in children’s implicit
cognition in the future. First, it will enable the comparison of mag-
nitudes of implicit attitudes and beliefs using an automated and stan-
dardized procedure that can be compared across age groups (and
across multiple research labs). Second, the online pictorial IAT, in
particular, will allow for a broad evaluation of early implicit attitudes
and beliefs in children who are not yet facile readers. Third, both
text-based and pictorial IAT tools use simple auditory and pictorial
stimuli that could, in principle, be reliably standardized across lan-
guages and cultures to allow for rigorous cross-cultural comparisons
using convenient instruments. Finally, these new tools also have the
potential for investigating implicit attitudes pertaining to education,
race, and self (e.g., math attitudes, race biases, self-esteem) and
implicit beliefs (e.g., math self-concepts and stereotypes) at ages
when implicit attitudes and beliefs are just beginning to form. This
is vital because children’s developing implicit social cognition
may be more amenable to change during developmental windows
when they are first being acquired, and somewhat less malleable
and more resistant to lasting change once they have become more
firmly entrenched (Baron, 2015; Cvencek et al., 2020; Halim
et al., 2011; Master et al., 2021).

Rationale and Overview of the Proposed Studies

The article reports four studies using newly adapted online IATs
for psychological and educational research with elementary- and
preschool-aged children. One set of two studies (a) investigated ele-
mentary school children’s gender identity using both in-person and
online tools and (b) gathered data about math–gender stereotypes
using the new online tool. Another set of two studies extended
downward to test preschool children. In this young age group, we
(a) investigated (repeatedly replicated) preferences that are polarized
along an affective dimension (preferences for flowers over insects)
using both in-person and novel online tools and (b) assessed a cor-
relate of educational outcomes (in-group favoritism) using the novel
online tool. Collectively, the four studies reported here covered a
broad scope of children’s cognitive (stereotypes and identities)
and affective (attitudes toward social and nonsocial groups) orienta-
tions toward self, gender, and academic subjects, across an age span
from preschoolers up through Grade 5.
For the online adaptation of the text-based IAT for elementary

school children, we chose a socially relevant construct that has
been thoroughly documented through in-person child research.

Previous research has shown that children’s implicit gender identity
is significantly correlated with children’s verbal reports of their own
gender (Cvencek, Meltzoff, & Greenwald, 2011) and other theoret-
ically expected measures (Cvencek et al., 2016). As an initial test of
the validity of the new online IAT procedure, Study 1 therefore
investigated gender identity using both the standard in-person proce-
dure and the new online tool. In Study 2, the new online, text-based
IAT was used in a self-administered procedure to investigate an edu-
cationally relevant construct, math–gender stereotypes, in elemen-
tary school students. Previous in-person results show that most
elementary school students follow the typical adult stereotypic pat-
tern on implicit tests and associate math with boys more than with
girls (Cvencek,Meltzoff, &Greenwald, 2011; Cvencek et al., 2015).

A similar approach was used for the online adaptation of the pic-
torial IAT for preschool children. For the task in which a significant
preference should be unequivocally expected, Study 3 examined
clearly polarized categories along an affective dimension, compar-
ing children’s attitudes toward flowers versus insects using both
in-person and online procedures. A preference toward flowers over
insects is a phenomenon already documented in in-person testing
of young children (Cvencek, Greenwald, & Meltzoff, 2011), and
this predictable result lends itself well to validating the new online
procedures in preschoolers. In Study 4, the new online pictorial
IAT was used to investigate gender in-group biases in preschoolers.
One of the earliest and strongest in-groups for children is based on
gender. Previous in-person procedures using implicit measures
with preschoolers have shown that both boys and girls associate
their own gender more strongly with positive valence (Cvencek,
Greenwald, & Meltzoff, 2011; Skowronski & Lawrence, 2001),
thus showing a gender in-group bias (favoritism for their own
gender).

All study procedures described here were approved by the
University of Washington Human Subjects Division. Following
acceptance of the Stage 1 registered report, the studies were preregis-
tered on the Open Science Framework website (https://osf.io/wy423).
Data collection took approximately 9 months. Data analysis and prep-
aration of the article followed shortly thereafter. We estimated that the
final Stage 2 article would be submitted within a year after this regis-
tered report was accepted (and this is what occurred).

Study 1—Elementary School Children: In-Person and
Online Gender Identity IAT

Rationale

The online IAT created for this study assessed children’s implicit
gender identity. Previous in-person research on gender identity in
children has established that boys tend to associate me= boy, and
conversely that girls tend to associate me= girl (e.g., Cvencek,
Meltzoff, & Greenwald, 2011; Cvencek et al., 2016; of course,
this is at a group level, and there are individual differences among
children). These findings satisfy the known group validity criterion
(DeVellis, 2003). We examined gender identity in a sample of stu-
dents attending Grades 2 and 3, which is an age group that has
shown robust gender identity effects with an in-person procedure
administered by an experimenter (e.g., Cvencek, Meltzoff, &
Greenwald, 2011). In an independent group of participants within
Study 1, we also assessed gender identity using the novel online ver-
sion of the test.
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Hypotheses

For Study 1, we tested the following four hypotheses:

Hypothesis 1 (H1)–Hypothesis 4 (H4): Replication of evidence
of gender identity.We hypothesized that in the in-person proce-
dure, children would demonstrate a significant me= own gen-
der identity (H1), and girls and boys separately would each
show this effect (H2). We made the same predictions for the
online procedure (H3 and H4). Because we cannot “prove”
null results, we report 95% confidence intervals (CIs) and effect
sizes for both in-person and online procedures without using
null hypothesis tests to compare them analytically.

Method

Participants

Potential participants were recruited from a child human subjects
registry maintained at the University of Washington. Parents were
provided with an informational letter describing the study and inter-
ested families were then screened for eligibility over email or phone.
To be eligible for the study, children had to be in Grade 2 or 3 and be
free of developmental delays according to parental report. In this, as
well as in all other studies that follow, we recruited girls and boys in
approximately equal numbers.
Power Analyses. We first conducted a power analysis for the

in-person procedure. Using G*Power software (Faul et al., 2007), we
conducted an a priori power analysis to determine a reasonable stop-
ping rule for data collection based on the effect size from previously
published work using the in-person procedure, d= 1.13 (Cvencek,
Meltzoff, & Greenwald, 2011). This power analysis indicated that, to
detect a large effect size for the planned one-group t test (H1) assuming
an α of .05 (two-tailed) and 80% power, a sample of only N= 9 par-
ticipants would be needed. In linewith recent recommendations within
social psychology toward larger samples than required by power anal-
yses (Fraley & Vazire, 2014), we chose to use a substantially larger
sample of N= 48. We also chose this in part because of counter-
balancing considerations (n= 12 per each of the four counterbalancing
conditions; see Section 3 in the online supplemental materials for more
details). Power analyses also indicated that, to conduct one-group t tests
to evaluate the girls (n= 24) and the boys (n= 24) separately (H2), we
would have 80% power to detect a mean difference from zero with an
effect size of d= 0.60 (to be conservative, this effect size is below the
in-person effect sizes in the published work, ds. 0.82; Cvencek,
Meltzoff, & Greenwald, 2011).
For the online procedure, we conducted a power analysis based

on the effect size found in a pilot study conducted using the online
procedure, d= 0.64 (see Section 1.1 in the online supplemental
materials). Using the same assumptions as above (i.e., a one-group
t test with an α of .05, two-tailed, 80% power; H3), we found that a
sample of N= 22 participants would be needed.1 Again, for the
same reasons given for the in-person power analysis, we chose to
use a substantially larger sample of N= 72. Additionally, in
order to test H4 using the N= 72 sample size (36 girls and 36
boys) for gender-specific one-group t tests of girls’ and boys’
means separately, we estimated 80% power for detecting a mean
difference from zero with an effect size of d= 0.48 (to be conser-
vative, this effect size is below the effect size in our online pilot
study, d= 0.64).

Target N for Recruitment. To establish how many children
needed to be recruited to achieve these desired Ns for the analytic
sample (N= 48 children for in-person procedures and N= 72 chil-
dren for online procedures), we next took into account data exclusion
and estimated that approximately 20% of data would be excluded
(for further explanation, see the Acceptable Exclusions section
below). We therefore planned to recruit N= 60 total children for
the in-person procedure and N= 90 total children for the online pro-
cedure in order to achieve our analytic sample sizes of N= 48 and
72, respectively. As described below, we only needed to recruit 49
and 83 children to achieve our preregistered analytic sample sizes
(see Table 2). (In this and all other studies, the stopping rule was
that half of the analytic sample, after exclusions, would be girls
and half would be boys.)

Analytic Samples. For the in-person procedure, of the N= 48
children who comprised the final analytic sample, n= 24 were
girls, and n= 24 were in Grade 2. In order to achieve the preregis-
tered N= 48 analytic sample size, we only needed to recruit 49 par-
ticipants (i.e., only one participant who completed the test was
eliminated based on IAT exclusion criteria; see Tables 2 and 3).
The mean age of these 48 children was M= 8.39 years, SD= 0.54
(age range= 7.53–9.46 years old). Race for participants
(Supporting Information, Appendix A in the online supplemental
materials) was 72.9% White, 22.9% multiracial, and 4.2% Asian;
85.4% were non-Hispanic and 4.2% of participants were of
Hispanic ethnicity (10.4% did not report whether or not they
were of Hispanic ethnicity). Self-report of parental education
(Supporting Information, Appendix A in the online supplemental
materials) was as follows: 2.1% did not have a college degree, 43.8%
had an undergraduate (associate, technical, 2-year, or 4-year) college
degree, and 54.2% had a graduate degree. Finally, as an indicator of
socioeconomic status, an “income-to-needs” ratio (Daly et al., 2002)
was computed by dividing each participant’s household income by
the poverty threshold based on their family size (U.S. Census
Bureau, 2024). The average income-to-needs ratio was M= 8.93,
SD= 6.23 (range= 2.59–33.00).

For the online procedure, a total of 83 participants were recruited
to participate, of whom 79 completed the IAT (Table 3). Seven par-
ticipants with completed IAT data were then excluded (8.9%) based
on the IAT response criteria (Table 3), resulting in N= 72 partici-
pants in the analytic sample, as preregistered. Of those 72, n= 36
were girls, and n= 36 were in Grade 2. The mean age of these 72
children was M= 8.25 years, SD= 0.54 (age range= 7.18–9.40
years old). Race for participants (Supporting Information,
Appendix B in the online supplemental materials) was 79.2%
White, 18.1% multiracial, and 1.4% Asian (1.4% did not report
race); 87.5% were non-Hispanic and 11.1% of participants were of
Hispanic ethnicity (1.4% did not report whether or not they were
of Hispanic ethnicity). Self-report of parental education
(Supporting Information, Appendix B in the online supplemental
materials) was as follows: 4.2% did not have a college degree,
43.8% had an undergraduate (associate, technical, 2-year, or
4-year) college degree, and 50.7% had a graduate degree (1.4%

1 The results of two pilot studies suggest that the online procedures may
produce smaller effect sizes than the in-person procedures; hence, a slightly
larger sample size was needed for the online procedures (see Sections 1.1 and
1.2 in the online supplemental materials).

ONLINE CHILD IMPLICIT ASSOCIATION TESTS 5

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp


did not report parental education). The average income-to-needs
ratio was M= 7.60, SD= 4.00 (range= 1.17–22.65; 20.8% of par-
ticipants did not provide all necessary information to compute the
ratio; see Section 6 in the online supplemental materials for details).

Materials and Procedure

Families who participated as part of the in-person group met an
experimenter at our lab. The parent signed a consent form allowing
their child to participate and filled out a brief demographics survey
(Supporting Information, Appendix A in the online supplemental
materials). Then the researcher described the study to the child
and obtained the child’s assent (as per Institutional Review Board
requirements). If the child said “yes” to participating, then the
study began. If the child said “no,” the experimenter asked one
time if they were sure they did not want to participate, and if the
child said “no” again, the child was not tested (all in-person partic-
ipants assented). For those who gave their assent, the experimenter
then sat with the child at the testing computer and the parent sat

behind them (unless they chose to stay out of the room for their
own reasons).

Families who participated as part of the online group used a laptop
or a desktop computer with an internet connection to access an
online administration platform. Upon clicking the link provided in
an email, parents confirmed consent for their child to participate
and completed a brief demographics survey (see Supporting
Information, Appendix B in the online supplemental materials),
after which they were instructed, via automated software, to ensure
their child is seated in front of the computer with the mouse and key-
board at hand. Parents were encouraged to leave their child alone to
complete the test procedure but they could stay and observe (as per
the Institutional Review Board). Children were presented with a
description of the study and asked to provide their assent to partici-
pate by using a mouse to click on a clearly marked button for “yes”
or “no.” If a child clicked on the “yes” button, the procedure began,
and if they clicked on the “no” button, a confirmation page appeared;
the application closed if they clicked “no” a second time, confirming
that they do not wish to assent (all participants assented).

Table 3
Sample Sizes and Quality Checks for Studies 1–4

Study and procedure

Sample sizes Quality checks

Recruited
sample, N

Completed
sample, N

Analytic
sample, N

Elimination of
double entries,
n eliminated

Exclusions (up to
20% acceptable),
n (%) excluded

Assessing
reliability
(α≥ .70), α

Method effects
of counterbalancing
(expected p. .05) Normalcy

assumption,
skewnessporder pside

1. Gender identity
In-person procedure 49 49 48 0 1 (2.0%) .812 .148 .386 −0.139
Online procedure 83 79 72 0 7 (8.9%) .883 .819 .107 −0.429

2. Math–gender stereotype
Online procedure 80 78 76 1 2 (2.6%) .781 .333 .874 0.128

3. Flower–insect attitude
In-person procedure 71 67 64 0 3 (4.5%) .733 .149 .255 −0.384
Online procedure 71 69 64 1 5 (7.2%) .875 .679 .829 −0.260

4. Gender in-group bias
Online procedure 80 72 64 0 8 (11.1%) .868 .530 .425 −0.196

Note. Recruited sample= children who either came to the lab (in-person) or began the online study; Completed sample= children who completed the IAT;
Analytic sample= children whose data were analyzed (i.e., participants who completed the IAT and who were not excluded by the preregistered exclusion
criteria; see Table 2). porder and pside refer to p values associated with the main effects of IAT order (congruent vs. incongruent task first) and side (left–
right side of screen on which the IAT categories first appear). See the Materials and Procedure section in Study 1 and the third paragraph of the Implicit
Gender Identity section (below) for full details. IAT= Implicit Association Test.

Table 2
Preregistered Exclusion Criteria for Studies

Exclusion type Criterion Rationale

Demographics
Missing data (Studies 1 and 2) Missing gender, birthdate, grade level Crucial missing data
Missing data (Studies 3 and 4) Missing gender, birthdate Crucial missing data

Response criteria
Too many errors Errors on 35% or more of combined-task trials Preestablished criteria to reduce noise from outliers
Too fast Responses under 300 ms on 10% or more of combined-task

trials
Preestablished criteria to reduce noise from outliers

Too slow Mean response latency across combined-task trials ≥3 SDs
above the sample mean

Preestablished criteria to reduce noise from outliers

Incomplete measures Does not finish implicit measure Would yield missing data

Note. For the child text-based and pictorial IATs, formal exclusion criteria for in-person studies were established by Cvencek, Greenwald, andMeltzoff (2011)
and Cvencek, Meltzoff, and Greenwald (2011). If a participant in any study meets any of these criteria, all of their data will be excluded from the analyses.
Therefore, the analytic data set for each study will not have any missing data. IAT= Implicit Association Test.

CVENCEK, SANDERS, MADDOX, AND MELTZOFF6

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp


The in-person and online procedures were programmed using
Inquisit Version 6.6.1 (Millisecond Software, 2022) and each was
completed in one session (using independent groups of participants).
Families received a $10 gift card as thanks for their participation
regardless of whether they assented or finished the procedure. The
test session took approximately 15 min for the in-person procedure
and approximately 20 for the online procedure. Each participant
completed one text-based IAT. As requested during the Stage 1
review process, for exploratory purposes, children also answered
an exit survey containing questions about their liking, interest, moti-
vation, and self-efficacy regarding the IAT for both the in-person and
online procedures, as well as a question about the presence of other
people in the room (see Section 2 in the online supplemental mate-
rials for details).
Implicit Gender Identity. The text-based IAT is a computer-

ized sorting task in which children sort stimuli into four categories
as quickly as possible using two response buttons. As in the adult
IAT, the text-based child IAT contains two critical tasks with oppo-
site pairings of categories. It is assumed that children will sort the
stimuli faster during the task in which they have a stronger mental
association between the paired categories. Consider an illustrative
example: If the categories men and aggressive were paired with
each other, and the categories women and nurturing were paired
with each other, participants would be predicted to respond quickly
because those pairings may already be linked in their mind. If the
pairings were reversed so that women and aggressive were paired,
and men and nurturing were paired, participants would respond
more slowly because those pairings are not as strongly linked in
their mind (of course there may be individual differences between
children depending on their experiences, which is one reason the
IAT tool is so interesting). To take a simpler, more age-appropriate
example, if a child verbally identifies as a girl (i.e., “I’m a girl”), then
on a child IAT she would be expected to sort the stimuli faster when
me and girls share a response button (called the “congruent pairing”
because it reflects the sorting task that the child is expected to find
easy given their reported identity) versus when me and boys share
a response button (called the “incongruent pairing”). This is the
logic that underlies the assessment of implicit gender identity
using an IAT.
The categories (shown in italics below) and the 18 individual

stimulus words (shown in parentheses) of the gender identity text-
based IAT were: me (stimuli: “I,” “me,” “my,” “myself”), not me
(stimuli: “other,” “theirs,” “them,” “they”), boys (stimuli: “Andrew,”
“David,” “Jacob,” “Michael,” “William”), and girls (stimuli:
“Emily,” “Jennifer,” “Jessica,” “Rachel,” “Sarah”).
The length (number of trials) and block structure of the proposed

in-person and online text-based procedures were identical. More
specifically, Blocks 1 and 2 (16 trials each) were single-task
warm-up blocks in which children sorted stimuli from only two cat-
egories per block using two response keys (e.g., sorting the me stim-
uli to the left using the left response key and sorting the not me
stimuli to the right using the right response key, in Block 1).
These “single-task” blocks were intended to help children gain
familiarity with the rules of the game. Blocks 3 and 4 (24 trials
each) presented the first “combined task,” in which the children
sorted stimuli from four categories using two response keys (e.g.,
sorting me and girls stimuli using the left response key and sorting
not me and boys stimuli using the right response key). Block 5 (24
trials) was a single-task reversal block in which the positions of

two of the categories were switched (e.g., sorting not me stimuli
using the left response key and sorting me stimuli using the right
response key). This allowed children to practice the new left–right
orientations before completing the next round of combined-task
blocks. Blocks 6 and 7 (24 trials each) were the second round of
combined-task blocks which had the opposite pairings to those
used in Blocks 3 and 4 (e.g., if the earlier blocks used the congruent
pairing, the later combined blocks would use the incongruent pair-
ing, and vice versa). The order of the congruent versus incongruent
blocks within the text-based IAT was counterbalanced. This forego-
ing seven-block structure followed the established adult procedure of
Greenwald et al. (1998) and is used on the Project Implicit Demo
Site, but we adapted the adult test protocol in several ways to
make it user-friendly for children (see Table 1). All word stimuli
were recorded in a female voice because previous research compar-
ing presentation of gender-related IAT stimuli has not found any sig-
nificant differences in IAT scores when a male versus female voice
was used (Cvencek et al., 2016, p. 52).

All stimuli were randomly extracted from the 18-word stimulus
pool without replacement (independently for each child) until the
available stimuli for a task were exhausted. At that point, the stimu-
lus pool was replaced (with the original 18-word stimulus pool) for
any additional trials that may have been needed. This resulted in
different children being presented with slightly different versions
of the test, which is standard best practice for IAT research with
adult (Greenwald & Lai, 2020; Greenwald et al., 1998) and child
(Cvencek, Meltzoff, & Greenwald, 2011; Cvencek et al., 2016)
participants.

The stimuli were presented one at a time in the center of the screen.
Children were provided with error feedback (in the form of a red
question mark) and were asked to press the correct response key in
order to proceed. In line with best practices for adult IAT research
(Greenwald & Lai, 2020; Greenwald et al., 2003), a procedure that
records latency to occurrence of the correct response was used:
The IAT software recorded occurrence of error responses, and the tri-
al’s latency was the latency to the correct response. This follows the
established adult IAT protocol (Greenwald et al., 2003).

The text-based IAT score used in all analyses was computed as the
standard D score described in the adult literature, with a rational
0 value (Greenwald et al., 2003). The combined-task blocks
(Blocks 3 and 4 and 6 and 7) were used in calculating its D score.
The D score is the difference between the mean response latencies
of the combined-task blocks (calculated as incongruent minus con-
gruent) divided by the pooled standard deviation of all combined-
task responses. The gender identity D score ranged from −2
(me= opposite gender) to +2 (me= own gender), with a rational
0 value indicating equal association of mewith the child’s own gen-
der and opposite gender.

Further Specialized Adaptations to Create an Online
Text-Based IAT for Gender Identity. Table 1 shows a compre-
hensive list of the adaptations made to the in-person text-based
IAT so that it could be used for the online procedure. Figure 1
shows a visualization of the online text-based IAT gender identity
apparatus. Written instructions (shown in Figure 1 as “text-based
instructions”) were presented to the child on screen throughout the
test because there was no experimenter present. As shown in
Figure 1, the presentation of each text stimulus was synchronized
with the verbal pronunciation of that word through the computer
speakers. Because it was not possible to provide a customized
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keyboard to each participant (as was used with the in-person proce-
dure), the online procedure allowed the participant to classify stimuli
by pressing the “D” and “K” keys on a standard keyboard, and to
begin each block of the text-based IAT using the spacebar
(Figure 1), as is commonly done in adult IATs. Section 5 in the
online supplemental materials provides verbatim instructions for
how the mapping of the “D” and “K” keys was explained to children;
this procedure was successfully used with young children in a pilot
study reported in Section 1.2 in the online supplemental materials.
The child’s task was to classify each stimulus by pressing the

response key (“D” or “K”) associated with the correct category.

Each child proceeded through the instructions at their own
chosen pace by clicking on a button on the screen labeled
“NEXT” when they were ready to move on to the next page (see
Figure 1). The child had the option to stop the session by clicking
on a clearly labeled “STOP” button on the screen (before
each block of trials started) or pressing the escape key (during
any trial). The computer was programmed to provide positive
feedback to the child after each block of the test (e.g., using
text reading “Good job!”). (These computerized instructions
had been worked out in collaboration with parents and
their children to maximize child-friendly language and ensure a

Figure 1
Child’s View of the New Online Text-Based IAT in Study 1

Note. This figure displays the online gender identity text-based IAT from Study 1; the setup remained iden-
tical in Study 2 (math–gender stereotype) except for the categories/stimuli used (see the main text).
Text-based instructions appear on each page prior to the child beginning each IAT block. Children press
the spacebar to start each IAT block, at which point the trials advance automatically. After pressing spacebar
to begin the IAT block, the child sees one (centered) stimulus per trial, as shown in the final screen of this
figure. The mouse is used to click the “NEXT” button to go through each page of instructions. IAT=
Implicit Association Test. See the online article for the color version of this figure.
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test duration that children this age can manage, and many seem to
enjoy.)

Quality Checks

Five preregistered criteria were used as quality checks prior to eval-
uating the hypotheses, including: (a) eliminating double entries, (b)
implementing exclusion rules, (c) assessing measurement reliability,
(d) testing for method effects, and (e) evaluating the data for nonnor-
mality and nonindependence. These quality checks were conducted to
establish the final “analytic sample” that was used to test the hypoth-
eses with N= 48 total children for in-person procedure, and N= 72
total children for online procedure. (These quality checks apply not
only for Study 1 but for all four proposed studies.)2

Eliminating Double Entries. The first quality check involved
screening the online data file for participants who might have
taken the online procedure twice by noting duplicate participant
numbers and Internet protocol addresses (both captured automati-
cally by the online administration platform). In such cases, only
the data from their first complete session would be retained in our
final data file. For the in-person procedure, the recruiter and experi-
menter ensured that each participant only took the test once.
Acceptable Exclusions. Child datawere excluded from analyses

based on preestablished in-person IATexclusion criteria (see Table 2).
Participants who met one or more of these criteria had all data
excluded from analyses (thus there was no missing data in the analytic
sample). We then tabulated the percentage of exclusions for compar-
isons to the “usual” exclusion rates found with in-person child IAT
research. To this aim, we conducted a preliminary review of the cur-
rent literature to determine the typical exclusion rates in child IAT
in-person research. Our search yielded 171 published in-person
child IAT articles with participants from 4 to 17 years old (the search
closed on December 6, 2022). We found 98 articles (total number of
participants= 26,427) that reported exclusions based on error rates
and/or fast or slow responding. The mean exclusion rate was 7.2%;
however, for our current studies, which are on the younger end of
that age range, we took a (preregistered) exclusion rate up to 20%
as showing that an acceptable number of children completed the
in-person procedure as intended (e.g., not making too many errors
and not responding slowly on too many trials). We also expected
that the online procedure might have a higher number of participants
who do not finish the task (e.g., due to computer problems such as
audio not working, screen freezes), and that they might find it some-
what less fun due to lack of social support by the experimenter, which
might increase the exclusion rate. Thus, an exclusion rate up to 20%
was accepted for both the online and in-person procedures.
Assessing Reliability. The reliability of the gender identity

text-based IAT in both the in-person and online procedures was
assessed using Cronbach’s α (internal consistency). Specifically,
we randomly selected two sets of 48 trials from the IAT’s combined-
task blocks and computed aD score for each; theD values were then
used to compute Cronbach’s α. Cronbach’s α for the gender identity
in-person text-based IAT in Cvencek, Meltzoff, and Greenwald
(2011) was α= .89. We expected both the in-person and online
implicit procedures to also have an acceptable alpha (i.e., α≥ .70),
which would indicate that children’s responses are consistent across
the items and trials used in the procedures.
Potential Effects of Counterbalancing Factors (Method

Effects). We checked for possible effects of methodological

counterbalancing factors, which involved IAT congruency order
(congruent task first vs. incongruent task first) and the left–right
side of screen on which the IAT categories first appeared, neither
of which were expected to reach significance in either the in-person
or online procedures (they were not significant for previous uses of
the in-person procedure). For the IAT, the meanD score was entered
as the dependent variable in a one-way analysis of variance, with
congruency order (two levels: congruent task first vs. incongruent
task first) and the side of screen on which the IAT category pairs
appear (two levels: left vs. right) entered as between-subjects factors.
At this juncture, the Stage 1 report proposed the following:

If we find that there are method effects due to congruency order or screen
location, those factors will be controlled for in the final analyses by
effect-coding the condition when testing our focal hypotheses (i.e.,
instead of using 1- and 2-group t-tests, we may use linear regression).

However, no such method effects were found, and therefore these
extra steps to control for them were not needed.

Evaluating Data for Statistical Assumption Violations. The
fifth quality check involved checking two focal statistical assumptions
that could adversely affect inferences for testing our hypotheses. First,
we checked the distributional shape of the observed scores for the D
scores (although we note that the normality assumption in statistical
models applies to the residuals, not the observed scores, and the sam-
pling distribution of most statistics with a sufficiently large sample
size is normal in shape despite nonnormality of frequency distribu-
tions). At this juncture, the Stage 1 report proposed the following:

If moderate skewness was detected, we will standardize the score values
and evaluate the data for outliers exceeding three standard deviations
from zero. Those values will be noted and when final analyses take
place, we will analyze the data with and without the outlier(s) (our pref-
erence will be to retain all data). If we find severe skew, then we will
transform the data using an inverse function and analyze the data in
its original units and in its transformed units. If the results were substan-
tively the same, we will prefer to use the original data (un-transformed).
We wish to underscore, however, that given the previous in-person text-
based IAT studies found that the D scores were fairly normally distrib-
uted, we do not believe non-normality will pose issues for our analyses.

As projected in this quoted section of the Stage 1 report, nonnormal-
ity was not a problem. This is documented in Table 3 (and in the
reported results of the Quality Checks section below). Therefore,
the extra steps were not needed.

Planned Analyses (H1–H4)

Analyses were conducted in SPSS. We used an α of .05, two-
tailed for all statistical analyses in Study 1 and throughout the arti-
cle. Analyses of the data collected in person and online were
identical.

We predicted the significance of own-gender identity in both the
online and in-person versions of the procedures. Specifically, in the
in-person version of the procedure, we conducted a one-group t test
for evaluating the mean level of gender identity against a null of zero

2 The present research is not an experiment with a treatment manipulation;
rather, it involves correlational studies comparing means to a neutral value on
three constructs pertaining to implicit social cognition: identities, stereotypes,
and attitudes. Thus, inclusion of a positive control condition was not applica-
ble here.
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(H1) as well as separately for the girl participants and the boy partic-
ipants (H2). The same statistical tests were used for the online ver-
sion of the procedure to evaluate H3 and H4. In addition to
reporting our statistical test results, we also report Cohen’s d as
our effect size measure, as well as 95% CIs to describe the range
of plausible values for online and in-person samples alike.

Transparency and Openness

In the Power Analyses and Quality Checks sections above, we
reported how we determined our sample size, the quality checks to
be applied to the data, data exclusions (if any), and all procedures
in the study. All data, analysis code, stimuli, and instructions have
been made available on the Open Science Framework (https://osf
.io/w35zk). Data were analyzed using SPSS Version 29 (IBM
Corp., 2022). All methods and procedures in this study were prereg-
istered upon in-principle acceptance. The above transparency and
openness statement applies to all Studies 1–4.

Results

Quality Checks

Table 3 shows an overview of the quality checks for Study 1, as
well as each of the other three studies. As can be seen from the
first line, the data from the in-person procedure passed all of the pre-
registered quality checks: (a) there were no double entries, (b) 2.0%
of participants were excluded (which is below the acceptable 20%
exclusion rate that was preregistered), (c) the internal consistency
was very good, α= .812, (d) the method effects (counterbalancing
factors) were not statistically significant, both ps. .14, and (e) the
data were not significantly skewed, skewness=−0.139. Table 3
similarly shows that the data from the online procedure passed
all of the preregistered quality checks: (a) there were no double
entries, (b) 8.9% of participants were excluded (below the accept-
able 20% exclusions rate), (c) the internal consistency was very
good, α= .883, (d) the method effects were not statistically sig-
nificant, both ps. .10, and (e) the data were normally distributed,
skewness=−0.429.

Preregistered Hypothesis Tests

All four of the preregistered hypotheses were supported.
Supporting H1, for the in-person procedure, a one-group t test
showed that the mean level of gender identity was positive (i.e.,
me= own gender) and significantly different from zero, t(47)=
6.57, p, .001, d= 0.95, 95% CI [0.60, 1.29] (Figure 2).
Supporting H2, significant results were also obtained separately
for the girl participants, t(23)= 6.85, p, .001, d= 1.40, 95% CI
[0.82, 1.96], and for the boy participants, t(23)= 3.20, p= .004,
d= 0.65, 95% CI [0.21, 1.09] (Figure 3).
Supporting H3, for the online procedure, a one-group t test

showed that the mean level of gender identity was positive (i.e.,
me= own gender) and significantly different from zero, t(71)=
6.12, p, .001, d= 0.72, 95% CI [0.46, 0.98] (Figure 2).
Supporting H4, significant results were also obtained separately
for the girl participants, t(35)= 8.40, p, .001, d= 1.40, 95% CI
[0.93, 1.86], and for the boy participants, t(35)= 2.03, p= .050,
d= 0.34, 95% CI [0.00, 0.67] (Figure 3).

Preregistered Exploratory Analyses

Participants’ responses to the exit survey items on liking, interest,
motivation, and self-efficacy did not differ between the in-person
and online procedures using independent groups t tests, all ps..14.
As expected, children in the in-person procedure reported more peo-
ple being in the room with them during the IAT than did children in
the online study, t(118)= 3.98, p, .001, d= 0.74, 95% CI [0.36,
1.12]. This is unsurprising because there was always at least one
other person with them for the in-person procedure—the experi-
menter—whereas the online participants could have completed the
IAT without anyone else in the room.

Discussion

The goal of Study 1 was to establish the validity of the new online,
unmoderated tool for assessing children’s implicit cognition.
Supporting all four of the preregistered hypotheses, we found a highly
significant own-gender identity for both the in-person (H1 and H2) and
the online, unmoderated procedures (H3 and H4). Importantly, the
effect sizes for the new online procedurewere comparable inmagnitude
and direction to those obtained with the in-person procedure. With
regard to psychometric properties, the online tool exhibited high inter-
nal consistency, was resistant to method effects (counterbalancing of
order and side), and the scores were normally distributed. Taken
together, this provides evidence that the new online, unmoderated pro-
cedure is a valid measure of children’s implicit social cognition.

Study 2—Elementary School Children: Online
Math–Gender Stereotype IAT

Rationale

Study 2 was an online assessment of children’s implicit math–
gender stereotypes based on Cvencek, Meltzoff, and Greenwald’s
(2011) in-person study. This study used the adaptations for the online
administration procedures described in Study 1. Implicit math–gender
stereotypes have been widely reported for children in Grades 2–5 in
the literature, but the format of the particular child IATs used has
sometimes not been age-appropriate and some studies have reported
null effects, especially in the youngest samples (Hildebrand et al.,
2022). Also, the extant research suggests that the strength of math–
gender stereotypes tends to increase with age over the course of ele-
mentary school (Cvencek et al., 2015). Accordingly, we examined
math–gender stereotypes in a sample of late elementary students
(i.e., students attending Grades 4 and 5), rather than in younger age
groups. The educational importance of implicit math–gender stereo-
types during elementary school years is that they have previously
been shown to be predictive of students’ math achievement (e.g.,
Cvencek et al., 2015; Steffens et al., 2010). Furthermore, activating
implicit math–gender stereotypes in girls has been shown to nega-
tively influence girls’ performance on standardized math test
(Galdi et al., 2014). Master et al. (2021, 2025) provide detailed dis-
cussions of the educational and psychological importance of sci-
ence, technology, engineering, and mathematics stereotypes in
elementary school, based on self-reported responses from children.

Hypothesis

For Study 2, we tested the following hypothesis:
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H1: Replication of evidence of math–gender stereotypes. We
hypothesized that, using the online procedure, Grade 4 and 5
children would demonstrate a significantmath= boy stereotype.

Method

Participants

Recruitment procedures and participant eligibility were the same
as in Study 1, except for the grade levels of the children.
Participants were elementary school girls and boys attending
Grades 4 and 5 and recruited in approximately equal numbers,
and the data quality checks were also the same as those described
in Study 1. We used the same power analysis approach for Study 2
with the same inputs for α (.05) and power (80%) and relied on the
previously observed effect size from the math–gender stereotype
results of the in-person study (Cvencek, Meltzoff, & Greenwald,
2011) computed by selecting Grades 4 and 5, d= 0.44. This
power analysis indicated that to detect a medium effect size for
the planned two-tailed, one-group t test, with an α of .05 and
80% power, a sample of 43 participants would be needed.
Following the rationale used in Study 1, we chose to use a larger
sample (N= 76). A sample size of N= 76 respondents provided
us with 80% power for detecting a medium-sized mean difference,
d= 0.33, in math–gender stereotypes using a one-group t test (H1).
Similar to Study 1, we expected to recruit 20% more children than
N= 76 in order to account for expected exclusions (see the criteria
in the Acceptable Exclusions section) and smaller effect sizes for
the online testing procedures, for a total of approximately N= 96
children needing to be recruited in order to obtain the analytic sam-
ple of N= 76. All of the participants of this study (and each of the
four studies) only participated in a single study.

Analytic Sample. Of the N= 76 children who comprised the
final analytic sample, n= 38 were girls, and n= 38 were in
Grade 4. The mean age of these 76 children was M= 10.19 years,
SD= 0.54 (age range= 9.15–11.25 years old). A total of 80 partic-
ipants were recruited to participate in the online math–gender stereo-
type study, of whom 78 completed the IAT. Completed IAT data
were excluded for n= 2 participants (2.6%) based on the three
IAT response criteria (see Table 3). Race for participants was
78.9% White, 15.8% multiracial, 3.9% Asian, and 1.3% Black/
African American, and additionally, 94.7% were non-Hispanic
and 2.6% of participants were of Hispanic ethnicity (2.6% did not
report whether they were of Hispanic ethnicity). For parental educa-
tion, 7.2% did not have a college degree, 42.1% had an undergrad-
uate (associate, technical, 2-year, or 4-year) college degree, and
48.0% had a graduate degree (2.6% did not report parental educa-
tion). The average income-to-needs ratio was M= 6.14, SD= 2.83
(range= 1.23–16.18; 15.8% of participants did not provide all nec-
essary information to compute the ratio).

Materials and Procedure

The consent, demographics, assent, gift card, and other proce-
dures were identical to those used with the online procedure in
Study 1 unless otherwise specified below. The test session lasted
approximately 15 min.

Implicit Math–Gender Stereotype. The categories in the
math–gender stereotype text-based IATweremath (stimuli: “addition,”
“count,” “graph,” “math,” “numbers”), and reading (stimuli: “books,”
“letters,” “read,” “sentence,” “story”), along with the same boys and
girls categories as in Study 1. The math–gender stereotype D score
ranged from −2 (math= girls) to +2 (math= boys), with a rational
0 value indicating equal association of math with boys and girls.

Figure 2
Study 1 Overall Mean Implicit Own-Gender Identity

Note. Overall means of implicit own-gender identity for in-person (Panel A) and online (Panel B) partic-
ipants. Forty-eight in-person participants; 72 online participants. Error bars represent SEs.
*** p, .001.
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Further Specialized Adaptations to Create an Online
Text-Based IAT forMath–Gender Stereotypes. The same adap-
tations were made to the text-based IAT procedures as in Study 1
(see Table 1).

Results

Quality Checks

For Study 2, the identical five quality checks were used as in
Study 1. As can be seen from the third line of Table 3, all of these
preregistered quality checks were passed for the math–gender stereo-
type data: (a) therewas one double entry (which was eliminated prior
to analyses), (b) 2.6% of participants were excluded (which is under
the acceptable 20% exclusion rate), (c) the internal consistency was
good, α= .781, (d) the method effects were not statistically signifi-
cant, both ps. .33, and (e) the datawere normally distributed, skew-
ness= 0.128.

Preregistered Hypothesis Test

Supporting H1, the mean level of math–gender stereotype was
positive (i.e., math= boy) and significantly different from zero,
t(75)= 6.85, p, .001, d= 0.79, 95% CI [0.53, 1.04] (Figure 4).

Discussion

Study 2 extended the new online, unmoderated procedure to
investigate an educationally relevant construct—implicit gender ste-
reotypes about math and reading. Supporting our preregistered
hypothesis, the online tool was sensitive to expected math–gender

stereotypes: Children associated math with boys more strongly
than math with girls. This result replicated previously published
in-person findings with elementary school children, suggesting
that gender stereotypes about math are still strongly evident among
U.S. children in 2024, at least at the implicit level. Similar to the
results of Study 1 (assessing implicit gender identity), the online
tool exhibited good internal consistency and was resistant to method
effects (counterbalancing factors).

Study 3—Preschool Children: In-Person and Online
Flower–Insect Attitude IAT

Rationale

Participants in Study 3 (as well as in Study 4) were 5-year-old
children. We used the same pictorial IAT measuring attitudes
toward flowers and insects that were used in the published in-person
study (Cvencek, Greenwald, & Meltzoff, 2011). The strong pre-
ference for flowers was used by Greenwald and colleagues in an
initial validation of the adult IAT (Greenwald et al., 1998). In subse-
quent IAT research with adults, the flower–insect IAT was repeat-
edly used to examine the effects of procedural changes on new
variations of the adult IAT (e.g., Klauer & Mierke, 2005;
Teige-Mocigemba et al., 2008), as well as to validate other IAT
adaptations (Carpenter et al., 2019). Similarly, the flower–insect
contrast was used to initially validate an in-person IAT for pre-
schoolers (Cvencek, Greenwald, & Meltzoff, 2011; Thomas et al.,
2007).

Study 3 included two groups of preschool participants, using a
similar strategy as in Study 1: one group completed an in-person

Figure 3
Study 1 Mean Implicit Own-Gender Identity by Gender

Note. Means of implicit own-gender identity for in-person (Panel A) and online (Panel B) participants,
split by gender. Twenty-four in-person girls and 24 in-person boys; 36 online girls and 36 online boys.
Error bars represent SEs.
* p, .05. ** p, .01. *** p, .001.
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version with an experimenter in a laboratory setting, and the other
group completed the new online version at home without an
experimenter.

Hypotheses

We tested the following two hypotheses:

H1 and H2: Replication of evidence of flower preference. We
hypothesized that in the in-person procedure, preschool children
would demonstrate significant preference for flowers (flowers=
good; H1). We made the same prediction for the online proce-
dure (H2).

Method

Participants

Participants were identified using the same recruitment strategy
as in the previous two studies and had to meet all the same criteria
as in Studies 1 and 2, except that participants in Study 3 were
5-year-olds.
We used the same power analysis approach for Study 3 as

described for Study 1, which also had both an in-person and online
procedure. For the in-person procedure, we used the same inputs for
α (.05) and power (80%) and relied on the previously observed effect
size from the flower–insect attitudes result of the in-person Cvencek,
Greenwald, and Meltzoff (2011) study, d= 0.50. We found that a
sample of 34 participants would be needed. Following the same
rationale used in Studies 1 and 2, we chose to use a larger sample
of N= 64. This provided us with 80% power for detecting a
medium-sized mean difference, d= 0.36, in flower–insect attitudes
using a one-group t test (H1).

For the online procedure, we used the same power analysis
approach as in the previous two studies, setting the α at .05 and
power at 80%, and used the observed effect size from the flower–
insect attitudes result of our online pilot, d= 0.65 (see Section 1.2
in the online supplemental materials). We found that a sample of
21 participants would be needed, but we again chose to use a larger
sample of N= 64. This provided us with 80% power for detecting a
medium-sized mean difference, d= 0.36, in flower–insect attitudes
using a one-group t test (H2). Similar to Study 1, we expected to
recruit 20%more children to take into account exclusions, and there-
fore estimated recruiting N= 80 total children each for the in-person
and online procedures in order to reach our stopping rule of N= 64
in the analytic sample for each procedure.

Analytic Samples. For the in-person study, of the N= 64 chil-
dren who comprised the final analytic sample, n= 32 were girls.
The mean age of these 64 children was M= 5.19 years, SD= 0.14
(age range= 5.02–5.88 years old). A total of 71 participants were
recruited to participate in the in-person flower preference study, of
whom 67 completed the IAT. Completed IAT data were excluded
for n= 3 participants (4.5%) based on the three IAT response criteria
(see Table 3). Race for participants was 73.4%White, 18.8% multira-
cial, 6.3% Asian, and 1.6% Black/African American, and addition-
ally, 90.6% were non-Hispanic and 6.3% of participants were of
Hispanic ethnicity (3.1% did not report whether they were of
Hispanic ethnicity). For parental education, 7.8% did not have a col-
lege degree, 49.2% had an undergraduate (associate, technical, 2-year,
or 4-year) college degree, and 41.4% had a graduate degree (1.6% did
not report parental education). The average income-to-needs ratio was
M= 7.70, SD= 5.15 (range= 1.19–33.00; 3.1% of participants did
not provide all necessary information to compute the ratio).

For the online study, of the N= 64 children who comprised the
final analytic sample, n= 32 were girls. The mean age of these 64
children was M= 5.25 years, SD= 0.20 (age range= 5.03–5.94
years old). A total of 71 participants were recruited to participate
in the online flower preference study, of whom 69 completed the
IAT. Completed IAT data were excluded for n= 5 participants
(7.2%) based on the three IAT response criteria (see Table 3).
Race for participants was 68.8% White, 25.0% multiracial, and
6.3% Asian, and additionally, 92.2% were non-Hispanic and 6.3%
of participants were of Hispanic ethnicity (1.6% did not report
whether they were of Hispanic ethnicity). For parental education,
10.2% did not have a college degree, 41.4% had an undergraduate
(associate, technical, 2-year, or 4-year) college degree, and 44.5%
had a graduate degree (3.9% did not report parental education).
The average income-to-needs ratio was M= 10.36, SD= 20.82
(range= 1.51–161.81; 9.4% of participants did not provide all nec-
essary information to compute the ratio).

Materials and Procedure

All materials and procedures were similar to Studies 1 and 2
except for those features described below. Unlike in Studies 1 and 2
with elementary-aged children, the recorded voice of an experimenter
read the assent information to the child to account for 5-year-olds’
limited reading ability. The session took approximately 18 min for
the in-person procedure and approximately 20 min for the online
procedure.

Implicit Flower–Insect Attitude. Each participant completed
either an in-person pictorial IAT from Cvencek, Greenwald, and

Figure 4
Study 2 Overall Mean Implicit Math–Gender Stereotype

Note. Mean of implicit math= boy stereotype for online participants.
N= 76. Error bar represents SE.
*** p, .001.

ONLINE CHILD IMPLICIT ASSOCIATION TESTS 13

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1037/edu0000953.supp
https://doi.org/10.1037/edu0000953.supp


Meltzoff (2011), or the new online version of the same test. The pic-
torial IAT, like the text-based IAT, is a computerized sorting task in
which children sort stimuli into four categories as quickly as possible
using two response buttons. The pictorial IAT follows the same prin-
ciple as the text-based IAT: children are expected to sort the stimuli
faster during the task in which paired categories have a stronger men-
tal association. However, the stimuli for the pictorial IATwere either
pictures presented simultaneously with an audible tone to draw the
child’s attention to it, or words presented simultaneously as audio
and text (instead of written words alone; see below subsection titled
“Further Specialized Adaptations to Create an Online Pictorial IAT
for Flower–Insect Attitude”).
Although the number of blocks was the same as the online text-

based IAT, the online pictorial IAT reduced the total number of trials
within some of the blocks to make it easier for these very young chil-
dren to complete the whole test in the absence of the supportive
experimenter. Blocks 1 and 2 (16 trials each) were single-task
warm-up blocks. Blocks 3 (16 trials) and 4 (24 trials) were the
first combined-task blocks (e.g., “congruent” blocks), Block 5 (24
trials) was the single-task reversal block, and Blocks 6 (16 trials)
and 7 (24 trials) were the second combined-task blocks, which
had the opposite pairings as Blocks 3 and 4 (e.g., “incongruent”
blocks). The counterbalancing was the same as in Study 1.
The four categories in the flower–insect pictorial IATwere flowers

(represented by four color images of flowers, see Figure 5), insects
(represented by four color images of insects, see Figure 5), good
(stimuli: “fun,” “good,” “happy,” “nice”), and bad (stimuli: “bad,”
“mad,” “mean,” “yucky”) represented by text and spoken word.
The stimuli were presented one at a time in the center of the screen.
Pictorial stimuli were synchronized with a beep tone upon presenta-
tion (as an attention-getter), and text stimuli were synchronized with
the verbal presentation through the speakers.
The pictorial IAT score was computed as the standard D score.

The D score ranged from −2 (insects= good) to +2 ( flowers=
good), with a rational 0 value indicating equal association of flowers
and insects with good.
Further Specialized Adaptations to Create anOnline Pictorial

IAT for Flower–Insect Attitude. Table 1 shows a summary
of adaptations made to the in-person pictorial IAT to create the
online pictorial IAT. Figure 5 shows a visual illustration of the
online flower–insect pictorial IAT computer setup. Verbal in-
structions were provided as audio recordings throughout the test
by the recorded voice of an experimenter reading all text.
Written instructions accompanied the verbal instructions as
on-screen text (shown in Figure 5 as “recorded verbal and text-
based instructions”).
The child’s task was to begin each block of the pictorial IAT using

the spacebar and then classify each stimulus by pressing the “D” and
“K” keys on their keyboard. The instructional pages advanced automat-
ically, however the timed sorting tasks did not begin until the child was
ready and pressed the spacebar. The child had the option to stop the
experiment by clicking on a clearly labeled “STOP” button on the
screen or pressing the escape key (see Figure 5, bottom left corners
of each instructional screen). The computer provided positive feedback
to the child after each block of the experiment. The feedback consisted
of pictures of cartoon animals giving thumbs up while a celebratory jin-
gle played through the speakers. (These procedures have been worked
out in collaboration with families in order to ensure instructions and a
test length that children could tolerate at 5 years of age.)

Results

Quality Checks

The identical quality checks described in Studies 1 and 2 were
also used in Study 3. As can be seen from the fourth line of
Table 3, the data from the in-person procedure passed all of the pre-
registered quality checks: (a) there were no double entries, (b) 4.5%
of participants were excluded (which is under the acceptable 20%
exclusion rate), (c) the internal consistency was good, α= .733,
(d) the effects of counterbalancing factors were not statistically sig-
nificant, both ps. .14, and (e) the data were normally distributed,
skewness=−0.384. Table 3 similarly shows that the data from
the online procedure passed all of the preregistered quality checks:
(a) there was one double entry (which was eliminated prior to anal-
yses), (b) 7.2% of participants were excluded (also under the accept-
able 20% exclusion rate), (c) the internal consistency was very
good, α= .875, (d) the method effects were not statistically signifi-
cant, both ps. .67, and (e) the data were normally distributed,
skewness=−0.260.

Preregistered Hypothesis Tests

Supporting H1, for the in-person procedure, the mean level of
flower preference was positive (i.e., flowers= good) and signifi-
cantly different from zero, t(63)= 4.20, p, .001, d= 0.52, 95%
CI [0.26, 0.78] (Figure 6).

Supporting H2, for the online procedure, the flower preference
was also positive and significantly different from zero, t(63)=
2.52, p= .014, d= 0.32, 95% CI [0.06, 0.57] (Figure 6).

Preregistered Exploratory Analyses

Participants’ responses to the exit survey item on self-efficacy
regarding the IAT did not differ between the in-person and online
procedures, p= .18. Although the responses to the items on liking,
interest, and motivation also did not significantly differ between the
two procedures, we note that children in the in-person procedure
reported slightly more positive feelings on all three of these items
than children in the online procedure, ps ranging from .075 to
.096. Similar to the results of Study 1, children in the in-person pro-
cedure reported more people being in the room with them during the
IAT than did children in the online procedure, t(126)= 5.60,
p, .001, d= 0.99, 95% CI [0.62, 1.36].

Discussion

In Study 3 we extended the new online, unmoderated tool down-
ward in age and tested preschool children. In order to validate this
test, we used a task in which children’s preferences should be
unequivocally expected. In this study, we examined polarized cate-
gories along an affective dimension (good vs. bad). This was done
by evaluating children’s attitudes toward flowers and insects, using
both in-person (H1) and online procedures (H2). The preregistered
hypotheses were supported. The results showed the expected moder-
ate preference for flowers on both online and in-person procedures
(ds≥ 0.32). Similar to Studies 1 and 2 (with elementary school chil-
dren), the new online tool exhibited good internal consistency and
was resistant to method effects (counterbalancing factors), even in
5-year-old children.
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Study 4—Preschool Children: Online Gender In-Group
Bias IAT

Rationale

The procedures for Study 4 were nearly identical to those in
Study 3, and again involved 5-year-olds, except that Study 4
was focused on gender in-group bias (again using the new online
pictorial IAT tool). In-groups are social categories that are
related to the self. Prior research using implicit measures docu-
mented strong gender in-group biases in children and adults
(e.g., Cvencek et al., 2016; Ebert & Steffens, 2008; Rudman &

Goodwin, 2004; Skowronski & Lawrence, 2001). Gender
in-group bias has been shown to be predictive of children’s
gendered play activities, including spatial block play and
early reading, and has also been theorized to contribute to the
formation of gender stereotypes and attitudes toward math in
elementary school (Cvencek, Greenwald, & Meltzoff, 2011;
Cvencek et al., 2021; Levine & Pantoja, 2021; Martin & Ruble,
2010).

Hypothesis

For Study 4 we tested the following hypothesis:

Figure 5
Child’s View of the New Online Pictorial IAT in Study 3

Note. This figure displays the online flower–insect pictorial IAT from Study 3; this setup remained the
same for Study 4 (gender in-group bias) except for the categories/stimuli used. Children press the spacebar
to start each IAT block, at which point the trials advance automatically. After pressing spacebar to begin the
block, the child sees one (centered) stimulus per trial, as shown in the final screen of the figure. IAT=
Implicit Association Test. See the online article for the color version of this figure.
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H1: Replication of evidence of gender in-group bias. We
hypothesized that, using the new online procedure, preschool
children would demonstrate a significant gender in-group bias
(own gender= good).

Method

Participants

The recruitment procedures were the same as those in Study 3.
Participants were 5-year-old girls and boys recruited in approxi-
mately equal numbers. Using the same power analysis approach
as in the previous three studies with α set at .05 and power at
80%, and using the effect size from the published gender in-group
results of the in-person Cvencek, Greenwald, and Meltzoff (2011)
study, d= 0.49, we found that a sample size of 35 participants
would be needed. Following the reasoning in Studies 1–3, we
chose to use a larger sample of N= 64. A sample size of N= 64
respondents provided us with 80% power for detecting a medium-
sized mean difference, d= 0.36, using a one-group t test.
Similar to Study 1, we expected to recruit 20% more children in
order to account for expected exclusions and smaller effect sizes
for online procedures. In sum, we recruited N= 80 preschoolers
in order to reach our stopping rule for the analytic sample of
N= 64.
Analytic Sample. Of the N= 64 children who comprised the

final analytic sample, n= 32 were girls. The mean age for these
64 children was M= 5.29 years, SD= 0.20 (range= 5.01–5.92
years old). A total of 80 participants were recruited to participate
in the online gender in-group bias study, of whom 72 completed
the IAT. Completed IAT data were excluded for n= 8 children

(11.1%) based on the three IAT response criteria (see Table 3).
Race for participants was 67.2% White, 25.0% multiracial, and
7.8% Asian, and additionally, 95.3% were non-Hispanic and 3.1%
of participants were of Hispanic ethnicity (1.6% did not report
whether they were of Hispanic ethnicity). For parental education,
8.6% did not have a college degree, 45.3% had an undergraduate
(associate, technical, 2-year, or 4-year) college degree, and 44.5%
had a graduate degree (1.6% did not report parental education).
The average income-to-needs ratio wasM= 7.69, SD= 5.92 (range
= 1.19–32.36; 7.8% of participants did not provide all necessary
information to compute the ratio).

Materials and Procedure

All Study 4 procedures were identical to Study 3 except those
described below. The entire session took approximately 20 min.
Study 4 collected data on implicit gender in-group bias (i.e.,
own gender= good) in 5-year-olds using the new online pictorial
IAT.

Implicit Gender In-Group Bias. Two of the categories in this
gender in-group bias IAT were the good and bad categories (and
their respective stimuli) described in Study 3. However, in Study 4
we measured feelings toward one’s in-group versus an out-group.
Thus, the other two categories were boys and girls, each represented
by four grayscale faces of children. The pictorial IAT scorewas com-
puted as the standardD score. TheD score ranged from−2 (opposite
gender= good) to+2 (own gender= good), with a rational 0 value
indicating equal association of goodwith the child’s own gender and
opposite gender.

Further Specialized Adaptations to Create anOnline Pictorial
IAT for Gender In-Group Bias. As in Study 3, adaptations were

Figure 6
Study 3 Overall Mean Implicit Flower Preference

Note. Overall means of implicit flower preference for in-person (Panel A) and online (Panel B) partici-
pants. Sixty-four in-person participants; 64 online participants. Error bars represent SEs.
* p, .05. *** p, .001.
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made from the published in-person IAT procedure to the online pro-
cedure (see Table 1).

Results

Quality Checks

The identical five quality checks described in Studies 1–3 were
also used in Study 4. As can be seen from the sixth line of
Table 3, the online gender in-group bias data passed all five prereg-
istered quality checks: (a) there were no double entries, (b) 11.1%
of participants were excluded (which is under the acceptable
20% exclusion rate), (c) the internal consistency was very good,
α= .868, (d) the method effects were not statistically significant,
both ps. .42, and (e) the data were normally distributed,
skewness=−0.196.

Preregistered Hypothesis Tests

Supporting H1, the mean level of gender in-group bias was pos-
itive (i.e., own gender= good) and significantly different from
zero, t(63)= 4.94, p, .001, d= 0.62, 95% CI [0.35, 0.88]
(Figure 7).

Discussion

Study 4 extended the new online, unmoderated tool to a social
domain by investigating implicit gender in-group biases in pre-
schoolers. The issue of children’s implicit biases about social groups
(e.g., gender and race) is an important topic in contemporary devel-
opmental psychology as well as in education. Supporting our prereg-
istered hypothesis, the results using the new online tool replicated
strong gender in-group bias, in line with published results with pre-
school children using in-person procedures. Also, the new online

tool used in Study 4 exhibited high internal consistency and was
resistant to method effects (counterbalancing factors). The current
findings add to our knowledge of when social group biases begin
to emerge in young children (e.g., Dunham et al., 2008; Meltzoff
& Gilliam, 2024; Rizzo et al., 2022; Skinner-Dorkenoo et al., 2023).

General Discussion

There is a need for standardized online tools that can be used to
assess psychological constructs in children in an unmoderated fash-
ion, that is, without the need for a trained experimenter. We report
the development of such new tools and show that they can be used
to assess implicit beliefs and attitudes toward self, social groups,
and academic subjects in children ranging from preschool through
elementary school. Across the four studies, eight hypotheses were
preregistered, and all eight were supported. Importantly, we also
report data showing the validity of these new instruments and find
that the new online tools yield comparable effects to in-person lab-
oratory testing supervised by an adult experimenter. The develop-
ment of these online, unmoderated tools opens the pathway for
large-scale testing of diverse samples of children who otherwise
might not be able to be tested in university laboratories, schools,
or museums.

Validity of the New Tools

The potential usefulness of online, unmoderated tools for children
depends on their meeting the usual construct validity and psycho-
metric standards.

Construct Validity

Construct validity of the new online, unmoderated tools for ele-
mentary and preschool children was demonstrated by finding statisti-
cally significant evidence for each of the four constructs assessed
(own-gender identity, math–gender stereotypes, attitudes toward
nonsocial groups, and social in-group biases). The findings obtained
in the present studies were consistent with those previously reported
for children on these same constructs tested in laboratories using
trained experimenters (e.g., Cvencek, Greenwald, & Meltzoff,
2011; Cvencek, Meltzoff, & Greenwald, 2011). The results with pre-
schoolers (Studies 3 and 4) are particularly noteworthy in showing
that even 5-year-old children could follow the standardized direc-
tions embedded in the online, unmoderated tool.

Psychometric Validity

Internal consistencies of the new online tools were obtained by
first separating all combined-task trials within a procedure into
two equally sized subsets of trials. Then, a separate D score was
computed for each subset. Finally, the correlation between the two
D scores was computed, which revealed satisfactorily high values
of Cronbach’s alpha, ranging from α= .73 to α= .88. The fact
that these online, unmoderated tools showed good internal consis-
tencies suggests that children are not just randomly responding,
but that the new online procedure was working as expected.

The resistance to method effects (counterbalancing of order and
side) in the present studies further buttresses the psychometric valid-
ity (Hughes, 2018) of the new tools. The lack of order or side effects
with children is noteworthy because these and other subtle

Figure 7
Study 4 Overall Mean Implicit Gender In-Group Bias

Note. Mean of implicit gender in-group bias for online participants.
N= 64. Error bar represents SE.
*** p, .001.
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procedural factors are known to influence IAT measures in adults
(Greenwald et al., 2003; Nosek et al., 2005). Currently, we do not
have firm knowledge about why children are not affected by these
factors. One speculation is that adults may be more sensitive to pro-
cedural variations, such as whether the congruent versus incongru-
ent task comes first, than children are. For children, these
procedural nuances may not play a role (at least not until a certain
age) when completing response latency measures.

Methodological Advances Embedded in the New Online
Tools for Children

Over the past several years, it has become increasingly clear that
online tools for testing children would be a valuable contribution to
the field (e.g., Leshin et al., 2021; Lo et al., 2024; Prein et al., 2024;
Rhodes et al., 2020; Rizzo et al., 2022; Scott & Schulz, 2017;
Sheskin et al., 2020; Steffan et al., 2024). The existing online plat-
forms require that the parent be present with the child during the
test and that the test session be recorded via webcam and uploaded
to the researcher at the end of the session.
The studies reported here advance this work in three ways. First,

our online, unmoderated test procedure is entirely self-administrated
by the child (not requiring the parent to be present during the test).
Second, the user interface for our online test procedure involves soft-
ware that automatically records and uploads data to a server, as the
child responds, in real time (not requiring parents to subsequently
upload a webcam video for later coding by researchers). Third, we
demonstrated the validity of the online, unmoderated procedures
(good psychometric properties and comparable results to in-person
testing of the same age group; see also Prein et al., 2024).
The online, unmoderated tools described here have the potential

for five broader impacts. First, research on implicit bias in adults
has generated wide attention (more than 20 million adults completed
IAT procedures through Harvard’s Project Implicit platform;
Charlesworth & Banaji, 2019). The child-friendly tools reported
here can be used to create a new platform (a “Child Project
Implicit”). The capacity to test children’s beliefs and attitudes
about self, social groups, and academic topics in an online, unmod-
erated fashion will be useful for developmental and educational
research.
Second, online, unmoderated research tools that can be completed

from home will make it easier to recruit participants from socioeco-
nomically, racially, and ethnically diverse populations who other-
wise do not have time or resources to participate in research
projects conducted in university laboratories or schools, a point
also made by the developers of other online tools (e.g., Rhodes
et al., 2020; Rizzo et al., 2022; Scott & Schulz, 2017). Two of the
largest obstacles for elementary schools participating in experimen-
tal research involve time demands and finding space for testing on
school premises. The new tools relieve the burden of those demands,
especially for schools that serve predominately Black, Indigenous,
and People of Color student populations that often lack space
resources for one-on-one experimental testing.
Third, the online, unmoderated tools will also facilitate cross-

cultural research, which is garnering increased interest in both devel-
opmental and educational sciences (e.g., Amir & McAuliffe, 2020;
Amir et al., 2023; Ansari, 2012; Cortes Barragan & Meltzoff, 2025;
Cvencek et al., 2025; Lau et al., 2022; Marshall et al., 2024). They
allow for a comparison of the same set of social-psychological

constructs using identical, standardized procedures in different cul-
tural contexts (of course, requiring verbal translations and culturally
appropriate pictures). This will enable the research findings to be
more generalizable and enhance our understanding of cultural uni-
versals and variations in children’s social cognition.

Fourth, the new online, unmoderated tools should help us
develop more accurate assessments of individual children’s beliefs
and attitudes. Work in medical science has shown that more accu-
rate results can be obtained by taking multiple tests on the same
individual (e.g., averaging blood pressure readings). Multiple
assessments compensate for participants having “bad” or “good”
days on a single assessment. Averaging multiple assessments has
the potential advantage of being adequately diagnostic at the indi-
vidual level, and not just for comparing group means. A multias-
sessment approach is currently underutilized in educational and
developmental research because it would require taking students
out of classrooms multiple times or repeat visits to the laboratory.
Online tools that can be used for testing in the child’s home will
help address this issue.

Fifth, the new online, unmoderated tools will be useful both for
research to continue during school breaks and summer months,
which is useful for investigating learning loss, and also during future
unplanned school closures (such as during future pandemics or nat-
ural disasters).

Replicability

Across multiple fields of psychological and educational science,
concerns about replicability have been raised (e.g., Dreber et al.,
2015; Nosek et al., 2022), and these concerns are now being noted
with respect to online tools, too (Forsell et al., 2019; Gottfried,
2024). The studies reported here utilized a design that addresses
the replicability of results in two ways.

First, each of the four studies investigated constructs for which
there are previous data from in-person testing (e.g., Cvencek et al.,
2016; Dunham et al., 2016; Steffens et al., 2010; Thomas et al.,
2007). This provided an opportunity to evaluate whether the
new online, unmoderated tools could replicate and generalize
the previous results, which all involved the support of a trained
experimenter. Second, two of the studies (Studies 1 and 3) also
provided an opportunity for within-study replication. By includ-
ing contemporaneous in-person and online tests in the same
study, we were able to address the degree to which online proce-
dures can detect the same significant effects that are regularly
obtained using in-person procedures. The results were replicated,
and both procedures yielded the hypothesized effects at a similar
magnitude (Figures 2, 3, and 6). The new online, unmoderated
procedure with children will be a useful tool in future work eval-
uating replicability and generalizability in developmental and
educational science, using highly standardized procedures.

Contributions to Open Science

The new online, unmoderated tools make three contributions to
recent calls for open science. First, we preregistered our predictions,
methods, and detailed analysis plan prior to conducting the research.
Second, the preregistration included important statistical information
relevant to open science, such as power analyses, data exclusions,
and five quality checks (e.g., assessing internal consistency and
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statistical assumption violations). Third, the stimuli, instructions,
analysis code, and raw data have been made openly available via a
trusted repository (the Open Science Framework). We hope that
this level of detail will lay the groundwork for developing “best prac-
tice” recommendations for child research using both in-person and
online IAT procedures. The sharing of data will also facilitate tests
of alternative theoretical interpretations as well as future meta-
analyses (Rhodes et al., 2020).

Limitations and Future Work

We acknowledge three limitations that warrant further research.
First, the reported studies were cross-sectional. Even though we
included a range of ages across the four studies, future research
will add to our knowledge base by conducting studies following
the same children over time. Examining individual children’s con-
tinuity and change requires longitudinal work. There have been
only a handful of longitudinal studies on children’s implicit social
cognition, and we hope that the online tools reported here will
spark more.
Second, our current samples involved participants from a narrow

geographical location in the Pacific Northwest. Now that these
online, unmoderated procedures are available, we believe that it is
a priority to use these new tools to study demographically diverse
samples. Some efforts have begun to investigate child implicit cog-
nition internationally using in-person testing (Cvencek et al., 2014,
2025; del Río et al., 2019; Dunham et al., 2006; M. Qian et al., 2021;
M. K. Qian et al., 2019) and the standardized online procedures
reported here will enhance this work.
Third, our studies tested only certain social-cognitive constructs,

and there are others that are highly relevant for developmental and
educational science. For example, in-person tests of implicit self-
esteem have been linked to children’s academic achievement in
Grades K–2 (Cvencek et al., 2018). It would be helpful to adapt
these in-person self-esteem tests so they can be done in an online,
unmoderated fashion in young children. Similarly, even for the con-
structs tested here (e.g., own-gender identity, math–gender stereo-
types), it will be interesting to empirically assess the relations
between the online results and various theoretically expected behav-
ioral correlates and outcomes (such as gender roles or school
achievement).

Conclusion

Implicit stereotypes and attitudes are measurable in children and
are known to relate to school achievement and other educational out-
comes. This article reports the design and validation of new online,
unmoderated tools for testing preschool and elementary school chil-
dren using rigorously controlled and standardized computer-based
protocols. The results support the preregistered hypotheses in all
four studies and establish the construct and psychometric validity
of the new procedures for assessing children’s implicit social cogni-
tion. These new tools have the potential for: (a) broadening partici-
pation in developmental and educational research by providing tools
for testing diverse children in home and community settings, and (b)
enabling large-scale collaborations investigating developmental
continuity and change, as well as cultural universality and variability
in child development.
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