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1  | INTRODUC TION

“Most mothers, on some level, feel torn between the 
pleasures, responsibilities, and pressures of children 
and their own need for financial or emotional re-
sources. We know that the female brain responds to 
this conflict with increased stress, increased anxiety, 
and reduced brainpower for the mother’s work and 
her children”

(Brizendine’s “The Female Brain”, 2007, p. 112).

As Brizendine illustrates, pregnant women are regularly framed 
by society to be stressed, overworked, anxious, and cognitively less 
able through their pregnancy (e.g., Brett & Baxendale, 2001; Crawley 
et al., 2008). This means that throughout pregnancy women are per-
ceived to be less intelligent (Morgan et  al.,  2013), less committed 
employees (Correll et  al.,  2007; Jones,  2017), and at the continual 
mercy of their hormones (Longhurst,  1997). In line with this, social 
psychologists have also provided empirical evidence which shows 
the pervasive levels of maternity prejudice (Longhurst, 1999; Masser 
et al., 2007) benevolent sexism (Hebl et al., 2007; Sutton et al., 2011) 
and discrimination (Halpert et  al.,  1993; Johnson,  2008; Kitroeff & 
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Abstract
Throughout pregnancy and into the immediate postpartum period, women are gener-
ally perceived to be incompetent, stressed, and forgetful. However, the neuropsycho-
logical “baby brain” literature remains unclear and contradictory. Across two studies, we 
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nancy can be explained by stereotype threat theory, which proposes that awareness of 
negative stereotypes about one’s ingroup can harm performance. In Study 1 (N = 364), 
we tested stereotype threat effects in a 2 (stereotype threat versus no threat) × 3 
(pregnant women versus new mothers versus never-pregnant female control) design. 
We observed a main effect of group on memory performance (pregnant women and 
new mothers performed worse than controls), but no other main or interactive effects. 
Study 2 (N = 409) aimed to extend these research questions with mathematics abil-
ity, memory, and attention as the dependent variables. Again, we found that a stereo-
type threat manipulation did not impair pregnant women and new mothers’ cognitive 
performance, nor was there any interactive effects. Groups also did not differ in their 
performance. We discuss these results in the context of stereotype threat mechanisms, 
calling into question whether a stereotype threat paradigm can be applied effectively 
to pregnancy-related stereotypes. This work has implications for the advancement of 
stereotype threat as a theory and contributes to the reappraisal of the utility of stereo-
type threat as a way of understanding how stereotypes affect performance.

www.wileyonlinelibrary.com/journal/jasp
mailto:﻿￼
https://orcid.org/0000-0002-3734-8006
http://creativecommons.org/licenses/by/4.0/
mailto:M.V.Pownall@leeds.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjasp.12802&domain=pdf&date_stamp=2021-06-11


810  |     POWNALL et al.

Silver-Greenberg,  2019) that women face as a result of their preg-
nancy. This is fueled by the existence and promotion of negative ste-
reotypes about pregnant women (Green et al., 1990), which suggest 
pregnant women are warm but incapable (Fiske et al., 2002; Glick & 
Fiske, 1997). These perceptions have important consequences; for ex-
ample, research shows that pregnancy discrimination leads to negative 
treatment in the workplace (Bragger et al., 2002; Fox & Quinn, 2015; 
Little et al., 2015, 2018) and increased postpartum depression symp-
toms (Hackney et al., 2020).

These negative reactions to pregnant women are largely aligned 
with the notion that women are incompetent throughout pregnancy 
(e.g., Brett & Baxendale, 2001). However, it is unclear whether the 
cognitive changes that women experience occur due to biological 
reasons (e.g., hormones and changes in sleep patterns), or whether 
this is a social perception that is fueled by the societal positioning 
of pregnant women as inferior beings. For example, up to 81% of 
women self-report experiencing cognitive changes in pregnancy, 
colloquially referred to as maternal amnesia, “preg head”, or, more 
commonly, “baby brain” (Brett & Baxendale, 2001). In the cognitive 
literature, this has been presented as poor concentration, worse 
memory recall, and difficulties with motor coordination (Casey 
et al., 1999). However, while self-report measures of this phenome-
non suggest large effects (Sharp et al., 1993), there are contradictory 
reports (see a comprehensive meta-analysis by Davies et al., 2018). 
For example, some studies report large changes in pregnant wom-
en’s memory on both explicit (Henry & Sherwin, 2012) and implicit 
(Brindle et  al.,  1991) tests, whereas others find no differences 
(McDowall & Moriarty, 2000; Schneider, 1989). Consequently, it is 
unclear whether “baby brain” results from conformation to socially 
derived stereotypes or genuine physiological changes, during and 
immediately following pregnancy.

There is a small but growing body of literature which consid-
ers how social explanations may contribute to the so-called “baby 
brain” phenomena (Crawley et al., 2008; Hurt, 2011; Pownall, 2019). 
Given the implications that pregnancy perceptions have on women 
and baby’s health (Hackney et al., 2020), it is important to continue 
assessing the social explanations which explain pregnancy-related 
cognition. As Bleier (1978) stresses, supposed biological explana-
tions of social phenomena are generally widely accepted, because 
they instill a sense of order and structure to an otherwise subjective 
world. There is, therefore, scope to reappraise that which is consid-
ered entirely biological, to assess the extent to which social and so-
cietal influences play a role. For example, Shahvisi (2020) provides 
a useful social reappraisal of “nesting” behaviors during pregnancy, 
calling into question the supposedly hormonally determined be-
havior of preparing a space for a baby during pregnancy. In her re-
appraisal, Shahvisi (2020) offers various social explanations of this 
pregnancy behavior that go beyond the purely biological, including 
stressing the contribution that gender stereotyping and pervasive 
gender norms play in pregnancy related behaviors. Here, we sug-
gest that the “baby brain” perception may too be exacerbated by 
distinctly social phenomena rather than being a sole product of bi-
ological determents.

Crawley et  al.  (2008) attempted to empirically assess whether 
perceived cognitive impairments during pregnancy are a product of 
stereotyping, or a real decline due to organic, physiological changes. 
The authors concluded, following use of both self-report measures 
and cognitive tasks, that pregnant woman generally rate their cog-
nitive abilities as worse than pre-pregnancy despite only mild dif-
ferences between the groups on the memory tasks. However, the 
pregnant participants only performed worse than non-pregnant 
participants in two performance measures (speed of language 
processing and attentional switching) from a total of 13 objective 
measures (including immediate, prospective, and delayed memory 
recall, efficacy of language processing, planning ability, organization, 
and selective and divided attention). This suggests that while there 
is a mild performance difference in cognitive tasks, favoring non-
pregnant participants, the perceived difference is greater than the 
actual effect. This provides initial evidence for the contribution of 
social stereotypes to the “baby brain” phenomena, and echoes Fine’s 
(2008) notion of “neurosexism” in the field of pregnancy-related 
cognition. Therefore, in the present work, we are interested in as-
sessing the impact that social stereotypes about pregnant women 
and new mother’s cognitive abilities have on performance. To inves-
tigate this, we focus on an area of stereotyping that investigates the 
impact of negative stereotypes on performance – stereotype threat. 
To our knowledge, stereotype threat research has not previously in-
vestigated “baby brain” related performance reduction.

1.1 | Stereotype threat theory

Here, we posit that stereotype threat theory may provide insights 
into the contradictory findings in the “baby brain” literature. A 
body of research suggests that exposure to information concern-
ing self-applicable negative stereotypes undermines performance 
on associated tasks (Schmader et al., 2008; Steele, 1997; Steele & 
Aronson,  1995; Wakefield et  al.,  2012). According to stereotype 
threat theory, when people fear that their behaviors will confirm a 
negative stereotype about a group that they are a member of, this 
worsens performance in the stereotyped domain (Steele,  1997; 
Steele & Aronson, 1995). For example, exposure to explicit gender-
mathematics stereotype-based information, including “women are 
poorer at mathematics” or “men are better at mathematics,” (Martens 
et al., 2006; Spencer et al., 1999) can induce women’s performance 
concerns (e.g., Doyle & Voyer,  2016; Shapiro & Neuberg,  2007), 
prompting a “state of self-evaluative threat” (Koenig & Eagly, 2005, 
p. 489), which worsens performance in this domain, compared with 
controls not under stereotype threat (Schmader et al., 2008).

There are generally two competing hypotheses related to the 
mechanisms that underpin stereotype threat effects (see Pennington 
et al., 2016, for a useful review). For example, Schmader and Johns 
(2003) suggest that stereotype threat effects occur due to over-
load on working memory. The working memory approach posits that 
a stereotype threat manipulation prompts threat-related negative 
thoughts, which compete for working memory resources with the 
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task at hand, which harms performance. This is related to the cogni-
tive load theory, which suggests that stereotype threat places higher 
demand on mental resources, which depletes performance (Rydell 
et al., 2014). Contrastingly, the mere effort approach (e.g., Jamieson & 
Harkins, 2007, 2009) suggests that stereotype threat increases moti-
vation to disprove the negative stereotype, energizing performance, 
and increasing reliance on pre-potent (i.e., dominant and learned; 
McFall et al., 2009) responding. In other words, when under a stereo-
type threat, the goal to overcome the stereotype potentiates a well-
learned and habitual response (Grandjean & Collette, 2011; McFall 
et al., 2009). Therefore, if the performance measure is not conducive 
to reliance on pre-potent responding, participants under a stereo-
type threat underperform (Davies et al., 2016). An integrated pro-
cess model developed by Schmader et al. (2008) attempted to blend 
several accounts for stereotype threat into one single overarching 
model (including working memory interference, motivation and anx-
iety). However, the dominant factor in the model, which lies most 
proximal to performance itself, is working memory interference.

Researchers have found stereotype threat effects related to 
race and academic performance (Gonzales et  al.,  2002; Steele & 
Aronson,  1995), social class and standardized tests (Spencer & 
Castano,  2007), age and memory (Hess et  al.,  2003) and gender 
and math performance (Ambady et al., 2004; McIntyre et al., 2003; 
Pronin et al., 2004; Spencer et al., 1999). These findings have also 
been applied to threatened performance in tasks such as memory 
(Beilock et al., 2007; Hess et al., 2003; Levy, 1996), mental rotation 
(Moè & Pazzaglia, 2006, 2010) and anagram completions (Wakefield 
et  al.,  2012). Stereotype threat in memory performance is of di-
rect relevance to the present work. Further, stereotype threat ef-
fects have been found when stereotype information is both explicit 
(Spencer et  al.,  1999) and when the stereotype is communicated 
more implicitly (Smith & White, 2002).

Stereotype threat theory may have important real-world impli-
cations for stigmatized groups. For example, research has evidenced 
a plethora of negative consequences associated with exposure to a 
stereotype threat, such as lower aspirations in counter-stereotypical 
careers (Davies et  al.,  2002), higher task-related anxiety (Bosson 
et al., 2004), feelings of dejection (Keller & Dauenheimer, 2003), and 
dissociation from the stereotyped group (e.g., Davies et  al.,  2005; 
Major et al., 1998). Therefore, understanding the social mechanisms 
at play in stereotype threat theory enables targeted interventions to 
improve performance and reduce stereotype effects.

1.1.1 | Stereotype threat and publication bias

In recent years, there have been concerns of reported publica-
tion bias that pollutes the stereotype threat literature (Flore & 
Wicherts,  2015; Zigerell,  2017), such that only positive effects in 
support of the stereotype threat effect are published, and null ef-
fects are relegated to the “file drawer”. These concerns have been 
amplified given the recent reappraisal of stereotype threat theory 
in relation to the replication crisis (e.g., Finnigan & Corker,  2016; 

Forscher et  al.,  2019; Ganley et  al.,  2013; Jurs et  al.,  2019; 
Pennington et al., 2019), with some researchers finding null effects 
for replication attempts of classic stereotype threat studies (Ganley 
et al., 2013; Stoet & Geary, 2012).

As Lewis and Michalak (2019) note, many of the recent failed 
replications in stereotype threat work have focused specifically on 
the gender-math performance effect (e.g., Finnigan & Corker, 2016; 
Ganley et al., 2013; Stoet & Geary, 2012). In response to this, Lewis 
and Michalak (2019) suggest that stereotype threat effects may 
be difficult to replicate in modern times due to the dissipation of 
pervasive negative stereotypes about women’s math abilities in 
comparison to men. Therefore, we suggest that the recent failed 
stereotype threat experiments may reflect the endorsement of ste-
reotypes by contemporary society, rather than a lack of theoreti-
cal grounds of the theory itself. To date, the majority of stereotype 
threat re-appraisal work has concentrated on replicating the math-
gender and race-intelligence stereotype-performance combinations 
(although, for notable exceptions, see Kaye et al., 2018; Pennington 
et al., 2018). However, there has been a lack of studies that extend 
the enquiries of the experimental paradigm to test other equally per-
vasive stereotypes, such as the “baby brain” stereotype.

With this logic, there remains a need for experimental social 
psychology to assess the negative performance effects that may 
exist due to activation of other more persistent stereotypes, be-
yond these classic stereotype-performance domains. For example, 
while general gender stereotype effects related to women’s math 
performance may be dissipating over time, research should further 
stratify this demographic group to assess more nuanced gendered 
stereotypes and their effect on women’s performance. This will 
contribute to the ongoing reappraisal of the utility of stereotype 
threat as a theory that can explain underperformance in stereo-
typed tasks.

1.2 | The present work

While stereotype threat has been retested extensively in recent 
years with a particular focus on the “girls are poorer at mathematics” 
stereotype, to date no research has investigated stereotype threat 
as a potential explanation of pregnancy-related stereotypes, more 
specifically, the “baby brain” perception. Memory performance has 
been found to be affected by a stereotype threat manipulation in 
previous experimental work (Beilock et  al.,  2007), which suggests 
that this paradigm may be useful in understanding “baby brain” ef-
fects. Therefore, here, across two studies, we aim to test whether 
the inconsistencies in seemingly objective inquiries into “baby brain” 
can be explained by stereotype threat theory. In theory, stereo-
type threat is a wholly compatible explanation to the perception of 
women as cognitively less able throughout pregnancy and into moth-
erhood, because it makes the crucial connection between social 
perceptions and observable, quantitative performance. However, 
importantly, this theory has not yet been tested. Indeed, any social 
psychological work which assesses any potential social, cultural, or 
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societal explanations to “baby brain” remains entirely in its infancy 
(see Crawley et al., 2008 for an exception).

Therefore, the present work aims to explore empirically whether 
activation of the “baby brain” stereotype itself can harm objec-
tive performance on cognitive tasks, in both pregnant women and 
new mothers, when compared with a never-pregnant female con-
trol. Even if biological differences exist, a stereotype threat ma-
nipulation should, in theory, exacerbate performance decrements, 
thus having an additive effect on performance (Sekaquaptewa 
& Thompson,  2003; Stone & McWhinnie,  2008; Woodcock 
et al., 2012). In doing so, this research develops the understanding of 
the principles underlying social cognition throughout pregnancy and 
continues the reappraisal of stereotype threat theory in a contem-
porary context, following principles of open and transparent science.

2  | STUDY 1

According to stereotype threat theory (Steele & Aronson,  1995), 
when a negative performance stereotype about a self-applicable 
group is made salient, a performance inhibition effect often oc-
curs. One explanation of stereotype threat effects is that exposure 
to negative stereotype- related information consumes working 
memory, which thus harms performance (Schmader & Johns, 2003). 
These effects have been widely reported across studies in relation to 
girls’ math performance (Doyle & Voyer, 2016; Martens et al., 2006; 
Shapiro & Neuberg, 2007). Pregnant women and new mothers are 
also stereotypically linked to poorer cognitive performance relative 
to other groups (Pownall,  2019). Therefore, this gendered stereo-
type may also have potential to threaten performance when the ste-
reotype is explicitly activated to relevant groups.

To explore this further, Study 1 tested whether a stereotype 
threat manipulation containing information related to pregnant wom-
en’s cognitive abilities (i.e., the “baby brain” stereotype) significantly 
disrupts performance in a memory task. For the purpose of this initial 
study, memory recall was selected as the outcome measure, due to 
evidence that suggests the “baby brain” stereotype is most strongly 
associated with performance in this domain (e.g., Sharp et al., 1993) 
and previous cognitive research has shown pregnancy-related mem-
ory deficiencies (Davies et  al.,  2018). Immediate recall memory is 
most frequently cited as a symptom associated with “baby brain” 
in both social (Crawley et al., 2008) and cognitive research (Brett & 
Baxendale, 2001; Casey et al., 1999; Cuttler et al., 2011; de Groot 
et al., 2006; Sharp et al., 1993), therefore, while many facets of “cog-
nitive functioning” are seemingly debilitated by pregnancy, memory 
recall is the most common and the most compatible with the stereo-
type threat paradigm. This study tested pregnant women, as well 
as mothers with children under two years old, due to neurological 
evidence to suggest “baby brain” effects dissipate after two years 
postpartum (Hoekzema et al., 2017).

In this initial novel work, we hypothesized that pregnant women 
and women with young children in the stereotype threat condition 
will show weaker cognitive abilities than those who are not exposed 

to threatening information. We also predicted that pregnant women 
and new mothers would not significantly differ from one another; 
that is, “baby brain” stereotype will affect both motherhood groups 
equally. We also hypothesized a significant interaction between 
group and stereotype threat condition, such that pregnant women 
and new mothers in the threat condition would perform worse than 
(i) those in the never-pregnant control group (ii) those who do not 
receive a stereotype threat.

2.1 | METHOD

2.1.1 | Participants and design

A priori power calculation using software G*Power (Faul et al., 2007) 
indicated that in order to achieve 80% statistical power with an ef-
fect size of 0.17 (the lower bound effect size found in Nguyen & 
Ryan’s meta-analysis for blatant stereotype threat manipulations1) 
and an alpha level of 0.05, the sample size should be 337, with six 
independent groups. This is to test for a 2 × 3 ANOVA, testing for 
both main effects and interactions.

Participants were primigravid (first-time) pregnant women 
(N = 102; Mage = 27.97, SD = 6.05), new mothers (defined as women 
with a child less than two years old) (N = 126; Mage = 30.98, SD = 
5.70), and a never pregnant female control (N = 136; Mage = 20.62, 
SD = 4.2). The study was implemented on Qualtrics. Control par-
ticipants were mainly recruited from the University of Leeds par-
ticipant recruitment pool and survey share platforms (e.g., Survey 
Circle). Pregnant women and new mothers were recruited from 
Prolific Academic and social media, to allow for more targeted sam-
pling, given the specificities of the participant group. The majority of 
participants were White British (68%) and currently in paid employ-
ment (60.1%).

Participants were randomly assigned to one of two conditions: 
stereotype threat or a control, using the “evenly present elements” 
survey flow function in Qualtrics. Breakdown of participant alloca-
tion to each condition is displayed in Table 1. The study therefore 

 1Note that there have been concerns over publication bias inflating effect sizes of 
Nguyen and Ryan's (2008) meta-analysis (Zigerell, 2017) but, given that there is no 
recent meta-analysis of stereotype threat effects, we have used the lower bound effect 
size of interest as reported in the 2008 analysis.

TA B L E  1   Number of participants allocated to condition by group 
in Study 1

Group

Condition

Stereotype 
threat Control Total

Pregnant women 43 59 102

New mothers 64 62 126

Never pregnant (control) 65 71 136

Total 172 192 364
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followed a 2 (condition: stereotype threat versus control) × 3 (group: 
pregnant women versus new mothers versus never pregnant con-
trols) between-groups design. Ethical approval was granted by 
the University of [redacted for anonymous peer review] School of 
Psychology Research Ethics Committee. (Ref: PSC-673) on 16th 
April 2019.

2.1.2 | Procedure

Participants completed one online testing session2 that lasted ap-
proximately 20 minutes. Participants first read an information sheet 
detailing the study’s procedure and gave informed consent, before 
answering demographic questions (age, occupation, marital status, 
education, and ethnicity). Pregnant participants were asked to iden-
tify which trimester of pregnancy they were currently in. Participants 
were randomly assigned to receive either the stereotype threat in-
formation or a control, before completing two memory measures 
(detailed below). In exchange for participation, participants were en-
tered into a prize draw for shopping vouchers. All materials and data 
for this study are openly available in this Open Science Framework 
page: https://osf.io/y2m53/.

2.1.3 | Measures

All measures are described in sequential order in the study. All par-
ticipants received materials in the same order.

Experiences of “baby brain”
Pregnant women and new mothers were asked to report whether 
they noticed changes in their memory and mood throughout their 
(current or recent) pregnancy, by way of answering “yes” or “no” to 
the items “did you notice any changes to your memory/mood so far in 
your pregnancy?”. This wording was adapted for each group, to refer 
to either current or recent pregnancy. Participants were provided 
with a free text box to provide examples. This textual data will not 
be reported or analyzed further here.

Stereotype threat
In the experimental condition, participants were told “Research 
shows that due to a phenomenon known as ‘baby brain’, pregnant 
women and women with young children tend to perform worse on this 
kind of tasks”. In this condition participants were asked to identify 
whether they were aware of the term “baby brain” and were asked 
to give a brief definition. In the control condition, participants were 
told “Research has not found any differences between pregnant women 
and non-pregnant women on these kinds of tasks”. This constituted 

the stereotype threat manipulation. This type of manipulation has 
been used in previous stereotype threat literature (e.g., Lesko & 
Corpus, 2006).

Verbal word learning tasks
Participants were asked to complete two modified versions of Verbal 
Word Learning Task (VWLT; adapted from de Groot et al., 2006). The 
first VWLT showed participants a list of 14 common monosyllabic 
shopping-list items (e.g., ham, eggs, bread, jam, rice). Each word was 
presented in isolation to participants in the middle of a white screen 
and were automatically replaced after two seconds. After viewing 
all 14 words, participants were asked to free recall as many as they 
could using a text box using the computer keyboard (see Figure 1).

The second VWLT was adapted for the purpose of this study. 
This replicated the previous VWLT, but with unrelated monosyllabic 
nouns rather than food items (e.g., house, gate, hand, yarn). The sec-
ond task was included due to evidence that suggests that pregnant 
women differ in their memory performance when tested through 
applied versus laboratory-based measures (Cuttler et  al.,  2011). 
Additionally, this measure allowed comparison with the VWLT shop-
ping list above because shopping lists often consist of finite and the-
matically similar items; thus, the unrelated nouns list acted a control 
for guessing on the VWLT shopping list. The procedure was identical 
to the shopping list VWLT.

Domain identification
Participants were asked to identify the extent to which they value 
their memory (“it is important to me that I have a good memory”, “I 
have a good memory”) on a 5-point Likert scale, (1 = Strongly disagree, 
5 = Strongly agree). Pregnant women and women with young chil-
dren were asked to identify the extent to which they agreed with 
the statement “it important to me that I am not perceived to have ‘baby 
brain’”. This is due to evidence that suggests stereotype threat ef-
fects are only found when individuals under threat value the tar-
geted domain (Appel et al., 2011).

Motherhood social identity
Pregnant women and women with young children were asked to 
complete a brief 4-item motherhood social identity identification 
measure, which included items such as “Being a mother is an important 

 2Online testing was deemed appropriate for this study largely due to feasibility concerns 
and evidence that participants tested online do not differ substantially from participants 
tested in the lab (Casler et al., 2013). We discuss the theoretical implications of this in 
more detail in our general discussion.

F I G U R E  1   Verbal word learning task procedure in Study 1

https://osf.io/y2m53/
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part of my self-image” and reverse-score items “Being a mother has 
little very little to do with how I feel about myself”. Participants indi-
cated their agreement on a 5-point Likert Scale (1 = Strongly disa-
gree, 5 = Strongly agree). This measure was included to assess the 
extent to which participants align themselves with the social identity 
under threat, which is a key factor in stereotype threat theory (Shih 
et al., 1999).

Dependent measures
The main dependent measures in this experimental study were the 
number of items correctly recalled on both the Verbal Word Learning 
Tasks.3

2.2 | Results

2.2.1 | Exploratory results

Two separate between-subjects ANOVAs were conducted to ex-
plore the experimental hypotheses. The first was a 2 × 3 ANOVA. 
The Independent Variables were “Group” which had three levels: 
primigravid pregnant women, new mothers, and non-pregnant con-
trols. Secondly, “Condition” had two levels: Stereotype Threat and 
Control. The dependent variables were the number of correctly re-
called words in the VWLT Tasks.

2.2.2 | Verbal word learning task 1

Memory performance (indexed by number of correctly recalled 
words) was not affected by participant’s demographic factors. An 
ANOVA confirmed that demographic factors did not impact recall on 
VWLT1; there was no significant main effects of ethnicity (p = .26), 
education level (p = .33), employment status (p = .45) or marital sta-
tus (p = .09) on recall in this task. A linear regression also confirmed 

that participants’ age did not independently predict recall on VWLT1 
(p = .76).

A 2 (Condition: stereotype threat versus control) × 3 (Group: 
pregnant women versus new mothers versus never pregnant con-
trol) ANOVA showed a significant main effect of group, F(2, 543) = 
5.67, p = .004, ηp2 = 0.033. Follow-up post-hoc tests with Bonferroni 
corrections indicated that pregnant women (M = 7.94, SD = 2.42) re-
called significantly fewer words than both new mothers, (M = 8.75, 
SD = 2.27), p = .029, 95% CIs [−1.57, −0.06] and controls, M = 8.91, 
SD = 2.17, p = .005, CIs [−1.71, −0.23]. New mothers and controls did 
not significantly differ from one another, p = 1.00, CIs [−0.85, 0.54] 
(see Figure 2).

Contrary to hypotheses, there was no significant main effect of 
condition, F(1, 343) = 0.38, p = .537, ηp2 = 0.001, nor was there 
a significant interaction between group and condition, F(2, 343) = 
0.67, p = .514, ηp2 = 0.004.

2.2.3 | Verbal word learning task 2

As with VWLT1, memory performance (indexed by number of cor-
rectly recalled words) in VWLT2 was not affected by participant’s 
demographic factors. An ANOVA confirmed that there were no sig-
nificant main effects of ethnicity (p = .32), education level (p = .79), 
employment status (p =  .86) or marital status (p =  .26) on recall in 
this task. A linear regression also confirmed that participants’ age did 
not independently predict recall on VWLT2 (p = .13).

Across groups, participants recalled significantly fewer words in 
the unrelated Verbal Word Learning Task (VWLT2, M = 8.70, SD = 
2.17) compared with the shopping list Verbal Word Learning task 
(VWLT1, M = 6.69, SD = 2.35), t(330) = 15.4, p < .001.

An identical 2 × 3 ANOVA was conducted, this time with per-
formance on the unrelated noun VWLT as the dependent variable 
(DV2). Again, there was a significant main effect of group, F(2, 333) = 
8.43, p < .001, ηp2 = 0.049 (Figure 3). Follow-up post-hoc tests with 
Bonferroni corrections indicated that pregnant women (M = 6.08, SD 
= 1.96) recalled significantly fewer words than controls, (M = 7.31, 
SD = 2.51), p < .001, 95% CIs [−1.99, −0.45] but this time performed 
similarly to new mothers (M = 6.41, SD = 2.34), p = .975, CIs [−1.10, 
0.46]. New mothers performed significantly worse compared with 

 3As an exploratory measure, participants also completed the short-form Feminist 
Identity Development Scale (Bargad & Hyde, 1991) and a short-form version of the Big 5 
personality scale (Rammstedt & John, 2007). These measures are not further reported, 
due to our lack of clearly defined hypothesis in relation to these constructs.

F I G U R E  2   Mean number of words 
recalled in the VWLT shopping list task 
per group in Study 1. Error bars represent 
standard deviation
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controls p = .008, CIs [−1.62, −0.18]. Contrary to hypotheses, there 
was no significant main effect of condition, F(1, 333) = 0.66, p = .419, 
ηp2 = 0.002, nor was there a significant interaction between group 
and condition, F(2, 333) = 0.078, p = .926, ηp2 = 0.000.

2.3 | Exploratory results

2.3.1 | Experiences of “baby brain”

In order to assess self-reports of pregnancy-related change in 
memory, we first assessed the frequencies of self-reported memory 
and mood changes in pregnancy, for the pregnant women and new 
mother respondents. Overall, the majority (65.1%) of new mothers 
reported that they noticed negative changes to their memory ca-
pacity while they were pregnant. 83.2% of this group also reported 
changes to their mood during pregnancy. For the currently pregnant 
women, 51.5% reported noticing explicit changes to their memory 
so far in their pregnancy, whereas 70.9% reported noticing differ-
ences in mood. A Chi-squared test revealed that these self-reported 
changes in memory and mood were not associated with the current 
trimester of the participant’s pregnancy, X2 (2, N  =  103) = 1.265, 
p = .53.

2.3.2 | Age effects

As an exploratory analysis, we tested whether participant’s age 
predicted number of items correctly recalled on the Verbal Word 
Learning Task. A stepwise multiple regression analysis was used 
to test whether group and age predicted recall on VWLT1. The 
regression indicated that Model 1, Group explained 2.3% of over-
all variance, F(1, 340) = 9.05, p  =  .003 in word recall on the first 
task. Changes in word recall were significant predicted with group 
(t = 3.00, p =  .003) In Model 2, when age was entered, adjusted R 
squared increased to 3.2%, F(2, 340) = 6.59, p =  .002. Changes in 
word recall were thus significantly associated with the addition of 
age as a factor t = 2.01, p = .045.

2.3.3 | Social identity as a moderator

To test whether motherhood social identity moderated the relation-
ship between stereotype threat condition, we conducted a modera-
tion analysis using Haye’s PROCESS Macro v3.4 on SPSS. This was 
to test whether identification with the identity under threat (i.e., 
“motherhood”, in this instance) affects susceptibility to a stereotype 
threat (Nosek et al., 2002). The moderation model, which included 
condition as the independent variable, motherhood social identity as 
a moderator, and recall on VWLT as the outcome, explained 9.75% 
of overall variance in the outcome. Overall, the moderation model 
was not significant, F(3, 104) = 0.33, p = .80. The effect of condition 
on recall was not significant β = 1.82, SE = 1.93, p = .35, nor was 
motherhood social identity β = 0.61, SE = 0.80, p = .45. The addition 
of the interaction term increased the R2 by 0.007, which was not sta-
tistically significant, F(1, 104) = 0.73, p = .39, β = −0.43. Therefore, 
moderation did not occur.

2.4 | Study 1 discussion

To summarize, we have extended the application of stereotype 
threat theory and used the theory to test a novel stereotype-
performance dyad, the “baby brain” stereotype and associated mem-
ory ability. Study 1 demonstrated that pregnant women generally 
underperformed in memory-based tasks compared with new moth-
ers and female controls. This result replicated in two objective mem-
ory measures. However, contrary to our hypotheses, the presence 
of a negative performance stereotype did not significantly impact 
memory performance. There was also no interaction between the 
stereotype threat condition and group, which was also not aligned 
with our original hypotheses.

Moreover, on the surface, these results could support the no-
tion that “baby brain” is a genuine, physiological phenomenon, 
owing to, for example, hormonal changes in pregnancy (e.g., Henry 
& Rendell,  2007). However, the lack of stereotype threat effects 
in our results may be due to a number of factors. For example, re-
search shows that stereotype threat effects may only be present if 

F I G U R E  3   Mean number of words 
recalled in the VWLT unrelated nouns task 
per group in Study 1. Error bars represent 
standard deviation
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certain moderators (e.g., Shapiro & Neuberg,  2007) or mediators 
(Pennington et  al.,  2016) are accounted for. Moreover, given the 
novelty of the present work, these results must be interpreted with 
caution. This is the first study that assesses the capacity of stereo-
type threat to explain cognitive decline in pregnancy, and therefore, 
further work should extend this line of questioning in order to paint 
a more complete picture of the utility of the theory. It is also import-
ant to fully stratify the concept of “baby brain” in testing concepts. 
Immediate memory recall, as used in this work, is only one of the var-
ious cognitive areas thought to be associated with cognitive decline 
in pregnancy and new motherhood (Davies et al., 2018). This must be 
investigated fully in future studies.

Finally, our exploratory analysis showed that, while age alone 
was not a significant predictor of participants’ memory recall, it did 
contribute a small but significant portion of variance in recall when 
coupled with group effects. Therefore, future studies should aim to 
consider how age may be a factor in other applications of stereotype 
threat, given the link between memory and cognitive ability (e.g., 
Finkel et al., 2005).

3  | STUDY 2

Study 2 was a conceptual replication of the stereotype threat para-
digm in Study 1. This is in line with Crandall and Sherman’s (2016) 
notion that conceptual replications in social psychology are required 
to enhance confidence in theoretical hypotheses. In this second 
study, we again tested the stereotype threat experimental paradigm 
with an identical stereotype threat manipulation and with pregnant 
women, new mothers, and a never-pregnant female controls as par-
ticipant groups. However, this time, we aimed to extend and diver-
sify the outcome measure of “baby brain” to include more diverse 
facets of cognitive functioning, rather than focusing on memory abil-
ity alone. This is due to research which suggests that the “baby brain” 
concept extends beyond memory capacity alone, and also sees defi-
cits in a wider range of cognitive abilities (Davies et al., 2018), such as 
executive control and general cognition (e.g., de Groot et al., 2006; 
Onyper et al., 2010).

In this extension of Study 1, we aimed to extend the original the-
oretical hypotheses, to test whether group effects replicate in wider 
cognitive domains: memory, executive control, and general cogni-
tion. These outcome measures have all been used to objectively test 
pregnant women’s cognitive functioning from a neurocognitive per-
spective in previous research (e.g., memory; Henry & Rendell, 2007; 
general cognition; Brindle et  al.,  1991; and executive functioning; 
Raz, 2014). Therefore, we expected that pregnant women’s and new 
mothers’ potential (under)performance in these wider cognitive do-
mains will also fit within the “baby brain” social stereotype.

In directly replicating the stereotype threat manipulation with 
a broader range of outcome variables, this allows us to investigate 
whether stereotype threat or group effects, or indeed interactions 
between the two, are affected by the nature of threat itself or the 
measure of performance. Therefore, in this study we predicted a 

significant main effect of group, such that pregnant women and new 
mothers would both underperform compared with a never-pregnant 
female control, but not when compared with one another. We also 
predicted that pregnant women and new mothers in the stereotype 
threat group would perform worse than those who do not receive 
the threat; never-pregnant female controls will not be affected by 
the stereotype threat content. In other words, stereotype threat 
would have an additive effect (Sekaquaptewa & Thompson,  2003; 
Stone & McWhinnie, 2008); that is, the presence of a threat will ex-
acerbate existing deficiencies in pregnant women and new mothers’ 
cognitive ability that occur due to biological changes. In this sense, 
we expect that pregnant women will do the worst, followed by new 
mothers, followed by control group, who should by unaffected by 
the contents of the stereotype threat manipulation.

3.1 | Method

3.1.1 | Participants & design

A priori power calculation using software G*Power (Faul et al., 2007) 
indicated that to achieve 85% power and to detect an observed par-
tial η2 of 0.033 (converted to a Cohen’s f of 0.18, as per the original 
study of which this replication is based) and an alpha of 0.05, that 
the sample size should be at least 341, with six independent groups. 
Again, this allows us to test a 2 × 3 ANOVA with main effects and 
interactions.

As with the previous study, participants were new mothers 
with a child less than two years old (N = 110), primigravid pregnant 
women (N = 130), and female never-pregnant control (N = 169), see 
Table 2 for breakdown of participants by condition. The mean age 
was 30.59 (SD = 6.13). The majority of participants were employed 
(75.1%), White British (60.9%) and educated to a bachelor’s degree 
level (71.7%). Ethical approval was granted by the University of 
Leeds School of Psychology Research Ethics Committee (Ref: PSC-
878) on 31st January 2020.

Participants were all recruited on Prolific Academic and custom 
pre-screening was applied. Control group participants were 25 years 
or older in order to roughly age-match this group with the preg-
nant women and new mothers. Participants registered with Prolific 
Academic must have indicated that they are female and answered 
“yes” to the “I am currently pregnant” screening item on Prolific (for 

TA B L E  2   Number of participants allocated to condition by group 
in Study 2

Group

Condition

Stereotype 
threat Control Total

Pregnant women 61 69 130

New mothers 58 52 110

Never pregnant (control) 85 84 169

Total 204 205 409
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the pregnant women group). Participants were paid the equivalent 
of £5.00 per hour to complete the experiment, which took 10–
15 min to complete. As per the study that this conceptual replication 
is based on, this study followed a 2 (condition: stereotype threat ver-
sus control) × 3 (group: pregnant women versus new mothers versus 
control) between-subjects design.

3.1.2 | Procedure

The experiment procedure was built in the experimental soft-
ware Gorilla Experiment Builder (www.goril​la.sc; Anwyl-Irvine 
et al., 2019). Participants completed one online testing session that 
lasted approximately 10–15 min. Participants first read an informa-
tion sheet detailing the study’s procedure before answering demo-
graphic questions (age, occupation, marital status, education, and 
ethnicity) and providing informed consent. Participants were ran-
domly assigned to receive either the stereotype threat or a control, 
before completing three measures of cognitive ability.

3.1.3 | Measures

This study was preregistered on the preregistration server as pre-
dicted on 26th February 2020 (Ref: #36324; https://aspre​dicted.
org/zi6ke.pdf). All measures and materials can be accessed via 
our Gorilla Open Materials link here: https://goril​la.sc/openm​ateri​
als/80176. The three tasks were counterbalanced in Gorilla using the 
counterbalancing “node”. All measures are described in sequential 
order in the study. All participants received materials in the same 
order.

Stereotype threat manipulation
In the randomly assigned experimental condition, participants were 
exposed to a negative performance stereotype: “Research shows 
that due to a phenomenon known as ‘baby brain’, pregnant women 
and women with young children tend to perform worse on these kind 
of tasks”. Participants in the threat condition were asked to identify 
whether they were aware of the “baby brain” concept (yes, no). This 
threat manipulation has been used in previous work (e.g., Lesko & 
Corpus, 2006). The control condition did not receive this information.

Mathematics ability
To test mathematical ability, participants were shown short math-
ematics questions, of which were based on either arithmetic (e.g., 
“10−4 = ?”) or knowledge (e.g., “How many weeks in a year?”). 
These questions were sourced and adapted from Gorilla’s bank of 
experimental materials (https://goril​la.sc/openm​ateri​als/80176) 
Participants were asked to write their answer using the keyboard 
and press the enter button when complete. Each question timed 
out after 5000ms. There was a 200 ms delay between each ques-
tion. Participants were awarded one mark for every correct item. 
There were 17 items in total, 11 arithmetic and 6 knowledge based. 

All questions were designed to be of equal difficulty. Items to all 
subsections of the mathematics questions were computed into one 
mean score.

Executive control
To test executive control, participants were asked to complete a 
modified version of the Flanker Task (Eriksen & Schultz, 1979). For 
the purpose of this experiment, the stimuli were animated fish (see 
Figure 4). Participants were told to press the “F” key on their com-
puter keyboard if the target fish, at the center of the screen, was 
swimming to the Left, and the “J” key if the fish was swimming to the 
Right. There were four practice trials and 17 experimental trials. In 
this task, participants must ignore peripheral attentional cues (dis-
tractor fish) and make decisions about the immediate focal stimuli. 
Number of correct responses were recorded.

Memory ability
The Levels of Processing task (Craik & Lockhart, 1972) was used to 
assess memory performance in this study. In the task, participants 
are shown a word (e.g., “floor”) and are asked questions which 
relate to its structure (e.g., “does the word have four letters?”), 
phonemic features (e.g., “does the word rhyme with [word]?”), 
or semantics (e.g., “does the word fit into this [sentence]?”). The 
words automatically advanced to the next screen after 2000 ms. 
There were 30 trials, with 10 phonemic questions, 10 structural, 
and 10 semantic. Participants were awarded one point for each 
correct answer.

Manipulation check
As a stereotype manipulation check, participants in the stereotype 
threat condition were told “Earlier in this experiment you were told 
some information about pregnant women’s cognitive abilities” and were 
asked to identify the content of this information from a drop-down 
list with four options (“pregnant women have [worse/better] cog-
nitive abilities compared with other groups”, “there are no differ-
ences in the cognitive abilities of pregnant women compared with 
other groups” or “I don’t remember”). This manipulation check was 
adapted for the purpose of this work.

F I G U R E  4   Flanker Task participant display in Study 2

http://www.gorilla.sc
https://aspredicted.org/zi6ke.pdf
https://aspredicted.org/zi6ke.pdf
https://gorilla.sc/openmaterials/80176
https://gorilla.sc/openmaterials/80176
https://gorilla.sc/openmaterials/80176
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Stereotype endorsement
To check for participants’ endorsement of the stereotype, partici-
pants were asked “Do you think pregnant women do have reduced cog-
nitive abilities (i.e., poorer memory, planning, and attention) compared 
with other groups of people” (yes, no, unsure). This was adapted from 
Jamieson and Harkins (2009).

Cognitive ability identification
Due to evidence that suggests that participants’ value of the domain 
under threat (i.e., in this case, cognitive functioning) affects suscep-
tibility to a stereotype threat that targets the domain, participants 
answered a 5-item measure of cognitive ability identification. This 
included items such as “I think I have good cognitive abilities” and “it is 
important to me that I am perceived to be intelligent” on a 1 (strongly 
disagree) to 7 (strongly agree) Likert scale. This was adapted from 
Spencer et  al.  (1999) work on mathematics ability identification. 
Cronbach alpha showed that cognitive identification had a satisfac-
tory internal reliability (α = 0.73).

Attention check
As an amendment on the previous stereotype threat study, par-
ticipants in this study were asked to “Select ‘Agree’ for this question” 
on one item, to check their attention. This is to ensure that partic-
ipants included in the final dataset were suitably attentive to the 
study. Twelve participants failed the attention check (i.e., they did 
not select “Agree” when asked “choose Agree for this question”) and 
therefore, their data was omitted from further analyses, leaving a 
final dataset of 128 pregnant women, 109 new mothers, and 160 
controls.

Motherhood social identity
As per the previous study, new mothers and pregnant women an-
swered a four-item measure of motherhood social identity, including 
items such as “Being a mother is important for my self-image” with two 
items reverse-scored (e.g., Being a mother has very little to do with how 
I feel about myself). This involved four statements and participants 
indicated their agreement on a 1 (strongly disagree) to 7 (strongly 
agree) Likert scale. Cronbach alpha showed that cognitive identifica-
tion had a satisfactory internal validity (α = 0.78).

3.2 | Results

3.2.1 | Confirmatory results

The number of correct responses to each of the three tasks were 
summed to create one index per task that represented overall per-
formance. We first analyzed attention and manipulation checks, be-
fore conducting three separate 2 × 3 between-subjects ANOVAs for 
each of the key dependent variables: performance on the Flanker 
Task, math task, and Levels of Processing task. We followed up any 
significant main effects of group with post-hoc comparisons with 
Bonferroni corrections. When there is a significant effect of group 

on performance, we then conducted a moderated regression with 
group as the predictor, performance on each task as the outcome, 
and cognitive identification as the moderator, to test whether iden-
tification in the domain of threat affects susceptibility to negative 
performance effects.

A MANOVA with performance on all three tasks as the outcome 
variable confirmed that there was no main effect of age in perfor-
mance on either the Levels of Processing task (p = .21), Flanker task 
(p = .47) or math task (p = .22).

Responses to the manipulation check were analyzed using a Chi-
Squared test to check that participants in the stereotype threat con-
dition could correctly identify the contents of the stereotype threat. 
There was a significant effect of condition on information identifica-
tion X2 (3, N = 397) = 210.97, p < .001, such that the vast majority 
participants in the stereotype threat condition were able to cor-
rectly identify the contents of the stereotypical information (69.19%, 
N = 137) and participants in the control condition were also able to 
identify the contents of the control information (83.42%, N = 155).

To test the effects of group and stereotype threat condition 
on performance on the executive control, measured through the 
Flanker Task, we conducted a 2 (Condition: stereotype threat versus 
control) × 3 (Group: pregnant women versus new mothers versus 
never pregnant control) ANOVA, with performance on the Flanker 
task as the dependent variable. This revealed no significant main ef-
fect of group F(2, 390) = 2.110, p =  .123 ηp2 = 0.01, no significant 
main effect of condition, F(1, 390) = 0.43, p = .514, ηp2 = 0.001, and 
no interaction between the two variables, F(2, 390) = 0.66, p = .52, 
ηp2 = 0.003.

A second 2 (Condition: stereotype threat versus control) × 3 
(Group: pregnant women versus new mothers versus never preg-
nant control) ANOVA, with performance on the mathematics 
task as dependent variable revealed a significant main effect of 
group, F(2, 390) = 5.84, p = .003 ηp2 = 0.003. Post-hoc tests with 
Bonferroni corrections showed that new mothers performed sig-
nificantly better (M = 13.02, SD = 2.08) than controls (M = 12.04, 
SD = 2.84) p = .004 CIs [0.25, 1.71]. Pregnant women performed 
marginally significantly better (M  =  12.75, SD = 2.25) than con-
trols, p = .045 CIs [−1.41, −0.01], but there were no differences be-
tween pregnant women and new mothers p = 1.00. There was also 
no main effect of stereotype threat condition, F(1, 390) = 0.43, 
p = .514, ηp2 = 0.001.

A moderation analysis using Haye’s PROCESS Macro v3.4 on 
SPSS was used to assess whether cognitive identification moderated 
the effects of group on mathematics performance, as this showed 
some significant effects of group on performance. The moderation 
model, which included group as the independent variable, cognitive 
identification as a moderator, and performance on the mathematics 
task as the outcome, explained 3.72% of overall variance. The over-
all model was significant, F(3, 399) = 5.14, p = .0017. The effect of 
group on performance was not significant (β = −0.55, SE = 0.85, p = 
.52), nor was cognitive identification (β = 0.46, SE = 0.53, p = .39. The 
interaction term in this model was also not statistically significant, β 
= −0.049, SE = 0.23, p = .83, and the addition of the interaction term 
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did not add a significant amount of variance (R2 change = 0.0001) 
F(1, 399) = 0.045, p = .83). Therefore, moderation did not occur.

Finally, a 2 × 3 ANOVA with performance on the Levels of 
Processing task revealed no significant main effects for either group, 
F(2, 390) = 0.57, p = .57, ηp2 = 0.004 or condition F(1, 390) = 0.003, 
p = .96, ηp2 = 0.00 and no interaction, F(2, 390) = 0.25, p = .78, ηp2 
= 0.001.

3.2.2 | Exploratory results

As an exploratory analysis, we investigated whether endorsement 
of the “baby brain” stereotype was affected by group and condition. 
This is due to evidence which suggests that endorsement of the ste-
reotype may affect susceptibility to stereotype threat (Schmader 
et al., 2004). As stereotype endorsement was a categorical outcome 
(yes, no, unsure), we conducted two Pearson Chi-Squared tests. This 
revealed a significant effect of group X2  (4, N = 397) = 57.79 p < 
.001, in that pregnant women and new mothers were more likely 
to endorse the stereotype, whereas never-pregnant controls were 
more likely to refute it. There was also a significant effect of condi-
tion X2 (2, N = 397) = 9.22 p = .01, in that those in the stereotype 
threat condition endorsed the stereotype more than those in the 
control condition.

We also tested whether pregnant women and new mothers in the 
stereotype threat condition were generally more aware of the “baby 
brain” stereotype (by way of answering “yes” to the “are you familiar 
with the term ‘baby brain’?” as part of the threat manipulation). This 
revealed a significant association, X2 (2, N = 203) = 44.4 p < .001, in 
which pregnant women (90.1%) and new mothers (91.4%) were more 
likely to answer yes, compared with never pregnant controls (48.8%).

3.3 | Study 2 discussion

To summarize, Study 2 demonstrated a relatively similar pattern of 
results to Study 1. Activation of the “baby brain” stereotype threat 
manipulation did not impact women’s cognitive performance in the 
way that we hypothesized. However, given that there is a growing 
body of literature scrutinizing the social basis to baby brain (e.g., 
Crawley et al., 2008; Hurt, 2011; Pownall, 2019), coupled with the 
pervasive research that points to the stereotyping that women face 
in their pregnancy and into motherhood (Ganong & Coleman, 1995; 
Halpert et al., 1993; Shields & Cooper, 1983), this should be scruti-
nized further before any concrete conclusions are drawn.

This study also suggests that pregnant women and new mothers 
are more aware of the “baby brain” stereotype, which suggests that 
the stereotype is more widely known to groups that are targeted by 
it. This is perhaps unlike other stereotypes, such as the “women are 
poorer at maths” stereotypes, which are more universal and widely 
recognized. Future work into the baby brain phenomenon may wish 
to explore this further, testing the extent to which the stereotype is 
widely endorsed by different groups and contexts.

4  | GENER AL DISCUSSION

This work aimed to empirically assess whether pregnant women’s 
cognitive performance is worsened with a stereotype threat ma-
nipulation containing information about the “baby brain” stereotype. 
We tested this research question across two studies and found that 
generally, there was not support for the hypothesis that stereo-
type threat worsens pregnant women’s performance in this specific 
testing context. A number of interesting findings did emerge. For 
example, Study 1 demonstrated that pregnant women generally un-
derperformed in memory-based tasks compared with new mothers 
and female controls. However, counter to hypotheses, the presence 
of a negative performance stereotype did not significantly impact 
memory performance. There was also no interaction between the 
stereotype threat condition and group, which was not aligned with 
our original hypotheses. In Study 2, we aimed to replicate the design 
and procedure of Study 1, but this time focusing on a more diverse 
battery of tests that tap into other cognitive constructs under the 
“baby brain” stereotype. Generally, we found a lack of stereotype 
threat and group effects across the tasks. Surprisingly, however, our 
results indicate that new mothers and pregnant women performed 
better than controls in the mathematics task.

The lack of significant stereotype threat effects in our results may 
be due to a number of factors, including important moderators (e.g., 
Shapiro & Neuberg, 2007) and mediators (Pennington et al., 2016). 
Despite some work that considers how stereotype threat may be 
an appropriate framework to consider pregnancy-related behaviors 
(e.g., prevalence of workplace accidents in pregnancy; Lavaysse & 
Probst,  2020), this is the first study that assesses the capacity of 
stereotype threat to explain cognitive decline in pregnancy. It is also 
important to diversify the outcome variable of future stereotype 
threat work in this area. Immediate memory recall, as used in these 
two experimental studies here, is only one of the various cognitive 
areas thought to be associated with cognitive decline in pregnancy 
and new motherhood (Davies et  al., 2018). Other areas for future 
study include more diverse outcome variables, such as attention and 
executive functioning, given that Davies et al. (2018) suggested that 
these capacities are also affected by pregnancy. Thus, more facets of 
“cognitive ability” must be investigated fully in future studies.

The results of Study 1 result may also be due to the level of ex-
ecutive processing required to perform well in each of the three 
tasks used in this experimental work. As Onyper et al.  (2010) sug-
gest, in a study assessing executive functioning of pregnant women 
with matched controls, discrepancies in previous cognitive experi-
ments may be because the measures that are used target different 
executive components. For example, the executive demands of the 
Flanker Task in this study, which requires information to be retained 
during a distraction, are higher compared with the mathematics 
task, which may be answered with pre-potent and learned respond-
ing (Davies et al., 2016). As Hutter et al. (2019) explain, tasks which 
activate dominant and learned responses may lead to performance 
facilitation effects, despite the existence of a stereotype threat. For 
example, some “horizontal math problems”, such as the ones used 
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in this work, activate a “method of adjustment” prepotent response 
(Seitchik & Harkins, 2015). This reliance on a dominant, learned re-
sponse can be useful for solving the problem effectively (Jamieson 
& Harkins, 2007). This may be why the mathematics task differed 
from the other tasks in terms of performance outcome in this study.

There are, however, some emerging group differences in cogni-
tive ability, irrespective of stereotype threat condition (Study 1). To 
fully test the extent to which stereotype threat plays a role, there may 
be important situational and contextual factors that must be present 
in order to elicit stereotype threat effects. As Steele et al. (2002) ex-
plain, stereotype threat effects likely differ across testing contexts, 
due to the presence of different performance-relevant moderators 
and mediators. One potentially crucial factor, as many previous re-
searchers have proposed, is the perceived consequences of test per-
formance. For example, research has demonstrated that stereotype 
threat effects occur more prominently in “high stakes” testing con-
texts (Fryer et al., 2008; McFarland et al., 2003; Sackett et al., 2004) 
Therefore, our lack of stereotype threat effects in the previous two 
studies may be due to the low stakes, and thus low motivation, na-
ture of the testing contexts. If participants do not exert sufficient 
effort in the task at hand, or indeed are not sufficiently invested in 
the outcome of the task, and therefore stressed at the threat of con-
firming the stereotype (Sherman et al., 2009), stereotype threaten-
ing information may likely not affect performance outcomes.

That is, regardless of whether “baby brain” is a stereotype or 
a product of biological changes, in order for it to elicit stereotype 
threat effects, the notion of being stereotyped in this way should be 
sufficiently threatening. It is notable, therefore, that the vast majority 
of new mothers and pregnant participants self-reported cognitive 
changes throughout their pregnancy (Study 1) and self-reported a 
significantly higher awareness and endorsement of the “baby brain” 
stereotype compared with non-pregnant participants (Study 2). This 
provides some important context to the stereotype threat testing 
paradigm. If the participants of these studies endorsed the “baby 
brain” perception, this could mean that the threat of being perceived 
as conforming to the stereotype was not sufficiently activated, and 
thus stereotype threat effects did not occur. Similarly, these results 
may also simply demonstrate that baby brain performance stereo-
type threat does not impair pregnant women or new mother’s cog-
nitive ability, in light of the failed replication concerns of previous 
studies in this work (Flore & Wicherts, 2015). While there are many 
situational, contextual and personal factors at play in stereotype 
threat effects, it should not be overlooked that stereotype threat is 
not compatible with this groups’ performance.

As Jamieson and Harkins (2007) stress, stereotype threat occurs 
when motivation to disprove a negative stereotype outweighs abil-
ity to perform in the targeted domain. This “mere effort” approach 
posits that stereotype threat increases performance motivation, by 
way of disproving a negative salient stereotype, which increases reli-
ance on dominant pre-potent (i.e., dominant and learned; Jamieson & 
Harkins, 2007, 2009; McFall et al., 2009) responding. In other words, 
when under stereotype threat, the goal to overcome the perfor-
mance stereotype potentiates a well-learned and habitual response 

(Grandjean & Collette, 2011; McFall et al., 2009). Therefore, if the 
performance measure is not conducive to reliance on pre-potent re-
sponding, participants under a stereotype threat underperform; if it 
is, this leads to performance facilitation effects (Davies et al., 2016; 
Hutter et al., 2019). This motivational account of stereotype threat 
also echoes the regulatory focus theory (Higgins, 1998), which sug-
gests that self-regulation is either focused on different individual 
needs. These motivational principles can be applied to stereotype 
threat theory, by manipulating the presence of negative outcomes, 
which changes the emotional relationship with the performance out-
come (Keller & Dauenheimer, 2003).

Finally, it is worth acknowledging that the present studies were 
all conducted online. There is evidence to suggest that testing con-
text (i.e., online versus in the lab) does not impact performance on 
behavioral tasks. For example, Casler et al. (2013) compared the per-
formance of participants recruited online with in-lab participants on 
a behavioral task. The online participants conducted an adapted ver-
sion of the in-lab behavioral task. Overall, the authors concluded that 
online adaptation was highly effective and responses across the two 
testing conditions were equivalent. This paper also notes how online 
testing, such as via MTurk (a US-based recruitment service equiva-
lent to Prolific), allow researchers to recruit more diverse samples 
with a significantly higher age compared with the typical sample of 
in-person testing. Therefore, on a logistical level, online data collec-
tion is a useful tool, particularly when recruiting niche samples such 
as those in our study. There are, however, some theoretical consid-
erations of online testing of stereotype threat theory. Online testing 
means that predominantly blatant stereotype threat manipulations 
are used, as opposed to more subtle threat cues, for example, gender 
of experimenter in-lab testing contexts (Stone & McWhinnie, 2008). 
This allows us to have more control, in an experimental sense, over 
the types of primes that the study is manipulating.

However, online testing is also inherently less controlled than 
in-person testing; therefore, factors such as mind wandering or dis-
traction may also affect results in this work (Schuster et al., 2015). 
Therefore, we suggest that the reappraisal of stereotype threat the-
ory as an explanation for performance deficits in stereotyped groups 
should also continue to test the effects of threats in varied testing 
conditions. There is evidence for stereotype threat effects in various 
field settings, for example in the classroom (Huguet & Régner, 2007; 
Stricker & Ward,  2004) and the workplace (Neal-Jackson,  2020). 
Future work should now consider whether different manipulations 
of stereotype threat can be found in online testing sessions, to con-
tribute towards the reappraisal of stereotype threat as a robust the-
ory in light of publication bias concerns. Also, while online testing is 
not “the field”, this may go some way in addressing the tendency for 
social psychological theories to be based solely from “decontextu-
alized laboratory data” that does not reflect more “real world” con-
texts (Berkman & Wilson, 2021, p. 1).

On a final note, one simpler explanation for the null effects in 
this study may be the robustness of stereotype threat theory as 
a mechanism of explaining how stereotypes impact performance. 
These null effects may not be surprising, given the widespread 
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concerns about stereotype threat theory’s replicability and robust-
ness (e.g., Flore & Wicherts, 2015; Stoet & Geary, 2012). Indeed, 
while there are undoubtedly various situational, theoretical, and 
contextual factors that should be further examined in the context 
of a “baby brain” related stereotype threat, the present study also 
contributes to the ongoing questioning of stereotype threat theo-
ry’s theoretical utility and methodological robustness. This work 
has reappraised stereotype threat theory, by investigating how it 
can provide insights into diverse types of stereotyping to different 
groups, namely the “baby brain” stereotype. However, given the 
null effects, this may further question the validity of stereotype 
threat theory as a theoretical framework. Other scholars interested 
in providing social psychological explanations to the “baby brain” 
stereotype may wish to look beyond the stereotype threat para-
digm and focus on more replicable theories that relate social ex-
pectations to cognitive performance, such as objectification theory 
(Fredrickson & Roberts, 1997).

This work does not allow us to test fully whether the concept 
of “baby brain” is a product of stereotyping alone. It does, however, 
allow us to begin to reassess how stereotyping may contribute to 
the perception of pregnant women and new mothers having “baby 
brain” and question ‘stereotype threat’ as an explanation for this ef-
fect. Future work should extend enquiries investigating the utility 
of stereotype threat as an explanatory theory. For example, future 
work should manipulate important factors, such as participant’s mo-
tivation to disprove the stereotype, the threatening nature of the 
stereotype, and the real-world relevance of the testing condition. 
There may also be scope to experimentally test other explanations 
for “baby brain” effects, such as the role that objectification plays 
on cognitive functioning (Winn & Cornelius, 2020) or the qualitative 
experiences of being subject to a baby brain stereotype. Taken to-
gether, this research advances understanding of social mechanisms 
that underpin seemingly biological effects of cognitive decline in 
pregnancy and provides another replication attempt of stereotype 
threat theory as a theoretical framework.
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