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mental materials and the potential consequences of such a

landscape we present a systematic review of published litera-
ture between 2017 and 2022 to establish how prevalent this
practice is. The review finds a strong bias in favour of female-
spoken stimuli across publications in a curated set of nine
journals. We discuss this result in light of gender-based work-
place inequality, changing caregiver expectations and the reli-
ability of infants' assumed female voice preference. This
project seeks to encourage researchers to consider how diver-
sifying the stimuli used in these types of studies would lead to
both a more inclusive and representative research landscape,

as well as ensure that our research results are generalizable.
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1 | INTRODUCTION

There is a wealth of research in the developmental sciences that focuses on the interaction between the primary
caregiver(s) and the child. Within the field of language acquisition, this focus was the foundation for coining the

phrase ‘motherese’, as many studies explored the properties and effects of the type of speech that the assumed
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default primary caregiver (the mother) uses when speaking to their child (Fernald, 1985; Gleitman et al., 1984;
Newport, 1975). This speech register was defined by certain characteristics, such as an increase and/or expansion of
the speech frequency range, short, one-clause sentences, repetition and an exaggeration of the phrasal intonation
limits, and talking about objects and people in the immediate environment (Fernald & Kuhl, 1987; Papousek
et al., 1990; Snow & Ferguson, 1997). More recently, other terms have replaced ‘motherese’, as further research rev-
ealed that the use of this speech register extends to many other individuals who interact with children. These newer
terms include ‘parentese’ (Clark, 2003; Ramirez-Esparza et al., 2017), ‘caregiver/caretaker speech’ (Klink &
Klink, 1990; Ochs et al., 1979; Schachter et al., 1976), ‘baby talk’ (Morikawa et al., 1988), ‘infant/child directed
speech’ (Clark, 2003; Ota et al., 2018; Rowe, 2012; Werker & MclLeod, 1989) and so on.

The introduction of these terms marks a shift in focus for language acquisition research to also include in-depth
studies of fathers' speech to their children (e.g. Benders et al., 2021; Niwano & Sugai, 2003; Pancsofar et al., 2010;
Pancsofar & Vernon-Feagans, 2006) and, in the sociological literature, an increased focus on the changing nature
and status of fatherhood in many cultures (e.g. Goldstein-Gidoni, 2020; Ranson, 2012; Seward & Rush, 2015; Van
den Berg et al., 2013). Whilst these changes in nomenclature have shifted us towards a more inclusive and represen-
tative scientific landscape, the remaining traces of the mother-centric ideology in the current research domain need
to be examined and their consequences explicated. In this paper, we focus on an example of these lingering ideolo-
gies. Namely, we explore the default practice of using female talkers in the creation of auditory stimuli in experimen-
tal child language acquisition research.! We believe that examining this practice constitutes an important exercise in
critical engagement with long-standing methodological practices that may not have clear scientific motivation, but
which may have emerged as a consequence of convenience or assumptions.

Our article has three main aims (i) to situate the discussion regarding the female speaker default in current prac-
tice, using a systematic literature review of articles in nine journals published over the last 5 years, (ii) to discuss the
social and scientific implications of this practice for developmental research, with particular focus on research on lan-
guage acquisition and (iii) to provide actionable solutions to some of the problems we highlight, as well as extend the
call of ‘design with diversity in mind’ (Yarkoni, 2022) to also include considerations of the social structure in

the country where the research is taking place.

2 | ORIGINS OF THE ‘MOTHERESE’ BIAS

Before examining the prevalence of the use of female voices in contemporary research on language acquisition, it is
worth highlighting the motivations behind this practice. There are a number of such motivations, both practical and
theoretical. We touch on three of them here, before returning to these motivations in Section 4, in light of our sys-
tematic literature review findings.

The first of these motivations is practical in nature: the gender division amongst the scientists working in develop-
mental research areas (such as developmental psychology) is such that these fields tend to include more female than
male researchers (Fletcher et al., 2010; Fowler et al., 2018). As such, when finding potential speakers who can record
stimuli for their experiments, many researchers turn first to their colleagues and collaborators. This ‘stimuli of conve-
nience’ results in a high number of studies where female voices are used in the creation of the experimental stimuli.

The second motivation is based on the assumption that the vast majority of children are primarily exposed to
female voices in their day-to-day lives, as they receive input in both home and child-care settings, which are strongly
associated with domestic femininity in popular discourse. To create maximally naturalistic experimental settings,
then, researchers take into account the assumed input of the children they test in the lab. The result of this is a ten-
dency to employ the voices of women in the experimental setting.

The last motivation, and perhaps the most interesting one, stems from research showing that children, especially
infants, have a preference for particular voices. For example, infants prefer spoken linguistic stimuli provided by their

own mother over stimuli spoken by unknown female speakers (DeCasper & Fifer, 1980), whereas no similar
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preference is found in favour of their father's voice over voices of unknown male speakers (DeCasper &
Prescott, 1984). This also generalises to infants' vocal response to infant-directed speech (hereafter IDS), where
they respond more to IDS spoken by their mother, compared to their father (Niwano & Sugai, 2003). Similar evi-
dence is also found in neuroimaging studies examining levels of brain activation in infants, wherein more neural
activity is observed in infants' brains when listening to female-spoken IDS compared to male-spoken IDS
(Sulpizio et al., 2018). The result of these findings is that many researchers have adopted female voices in their
experiments with the intention that this will keep young participants engaged in the specific task at hand. This
course of action is in turn intended to mitigate the traditionally high drop-out rates and data loss in experiments
involving children, due to inattention or fussiness (Slaughter & Suddendorf, 2007; Stets et al., 2012; Van der
Velde & Junge, 2020).

Having now reviewed some of the reasons that the practice of employing female voices in experimental child
language research has become the standard in the field, we turn to an empirical investigation of this practice in
recent years. Such an examination allows us to highlight the starkness of this practice before turning to the conse-

quences of it.

3 | FEMALE VOICES IN EXPERIMENTAL LITERATURE

To confirm the presence of this practice, and to quantify the extent to which the practice is present in the current
research landscape, we conducted a systematic literature review of experimental research on language acquisition in
a selection of nine journals in the last 5 years. In this section, we provide an overview of the methods and results of
the systematic literature review. Full details of the search criteria employed can be found in the preregistration. A

link to the preregistration is provided in the Data Availability Statement.

3.1 | Search strategy and selection

The systematic review of the literature was conducted by manually searching a specific set of journals, selected for
their focus on language acquisition, language development and/or developmental psychology. The journals were
selected by identifying important publications in these three areas using impact factor searches and in consultation
with researchers working in these same areas. The selected journals were Language Acquisition, Language Learning
and Development, Journal of Child Language, Child Development, Infant and Child Development, Developmental Psychol-
ogy, Developmental Science, Infancy and Infant Behavior and Development. The search included all papers published
between 2017 and 2022 (inclusive).? Studies in the aforementioned journals were evaluated for inclusion based on

the following criteria.

1. Stimuli criteria

a. Only experimental studies that employ prerecorded vocal stimuli were included.

b. Experimental studies that employ only synthesised voices were excluded; if at least one natural speaker was
used, the paper was deemed to satisfy this criterion. We accepted stimuli which were artificially manipulated
in the creation process, to include studies that employed phonetic or lexical splicing, so long as the original
stimulus retained its natural status.

c. Experimental studies in which the audio data are part of a video recording were included.

d. Experimental studies that used the parents' or caretakers' voice(s) were included, provided that the stimuli
were prerecorded.

e. Experimental studies could employ any target language (encompassing both artificial and natural languages, as

well as language tokens such as syllables), as long as it included spoken language.
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f. Studies that did not take place in a lab or equivalent environments were excluded.®
2. Other criteria

a. We included research published between the dates 1/1/2017 and 19/4/2022 (the latter being the submission
date of the project preregistration, available here).

b. Studies where all participants were above the age of 5 were excluded.

c. Studies that did not focus on some aspect of language acquisition or development were excluded (e.g. we
excluded studies that examined anxiety disorders in children but which happened to use audio stimuli in their
procedure).

d. Studies could be behavioural or neurophysiological, as long as the main research question concerned language
acquisition/development.

Following Ahn and Kang (2018), who outline good research practices for conducting literature searches to use
as the basis of a systematic review, both authors conducted the literature search independently using these pre-
determined inclusion/exclusion criteria. Each author curated a list of information about the papers that meet the
inclusion criteria based on a predetermined template, which can be found in the OSF repository linked in the Data
Availability Statement. The information gathered included the name of the journal the article was published in, year
of publication, volume and issue number, author names, country or countries where the research was conducted and
so on.* After the full set of literature was searched by both authors, the two lists were compared and any studies
that only appeared in one of the two lists were revisited jointly by both authors and their inclusion/exclusion was

discussed. Once agreement had been reached, the full list of papers comprised 273 studies.

3.2 | Speaker gender coding

Each author coded half of the agreed-upon articles according to the stimuli speakers' reported gender/sex. Reports
of either speakers' gender or sex were taken as equivalent for the purposes of data collection and we accepted both
direct statements of gender (e.g. ‘a female speaker’), as well as pronominal anaphora as evidence of speaker gender
(e.g. ‘she recorded three sentences...’). When no gender was included in the description of the stimuli, the first
author emailed the paper's corresponding author to inquire after this. The 80% of papers stated the gender of the
stimulus speaker explicitly, and a further 8.75% were obtained from emails sent to article authors. The 7.3% of
papers made no indication of speaker gender, and the remaining papers were coded by pronominal anaphora or
because the speaker was explicitly stated to be an author.

The gender coding scheme was quinary in nature, distinguishing between Male (M), Female (F), Non-binary
(NB)®, Mixed (Mix) and Unknown (U) stimuli speaker genders. We then randomly sampled 10% of the papers coded
by each author and had them re-coded by the other author. Based on the agreement data from this comparison we
computed an unweighted Cohen's Kappa using the vcd (Meyer et al., 2022) package in R, yielding an agreement
score of 0.84 (Cl: 0.63-1) which falls within the range of near perfect/strong agreement between coders (Landis &
Koch, 1977; McHugh, 2012). Only 2 instances of disagreement were found between coders and these were resolved
by taking a second pass at the specific papers in question by both authors jointly. Following this, the remainder of
the coded data from both authors were combined to form the final fully-coded data file.®

3.3 | Results

To better situate our findings, we note that the majority of our papers came from 3 journals: Developmental Science,
Child Language and Infancy. These three journals alone accounted for over 56% of the included papers. The fewest
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FIGURE 1 Included journals by number of included papers from each source. CD, child development; CL, child
language; DP, developmental psychology; DS, developmental science; I&CD, infant and child development; IB & D,
infant behaviour and development; LA, language acquisition; LL&D, language learning and development.

papers came from Infant and Child Development, with only two. The rest came from the remaining five journals. These
numbers are reported in Figure 1.

The results of our literature review paint a stark picture that confirms the aforementioned bias towards using
female voices in experimental child language acquisition research. Of the 273 papers coded in the course of our liter-
ature review, 215 used only female talkers in stimuli creation - a whopping 78.7%. Only 38 papers included male
voices at all; 26 used a mix of male and female voices and 12 used only male voices.” The remaining 20 papers did
not indicate the gender of their talkers and did not respond to the first author's emails on this question within the
preregistered time frame. The results of this search are presented visually in Figure 2.

4 | DISCUSSION

The results of the previous section's literature review served to validate the assumption that the stimuli employed in
experimental child language acquisition studies are dominated by female talkers. Before we discuss potential issues
that arise as a result of this practice, we provide an outline of those few studies which used either only male voices
or a mixture of male and female voices.

Of the 12 studies that included only male voices, none gave specific scientific motivation for this design choice;
rather it was reported in a manner similar to those papers that employ only female voices - that is to say without
motivation. None of the studies examined a research question which, in and of itself, meant that using a male voice
was highly motivated.

The clearer explanation for speaker choice was generally provided in the 26 papers which used a mixture of
female and male voices. Several of these papers explicitly stated that speaker gender was used as a cue for different

speakers (e.g. Ferguson et al., 2018). In these studies, the research question often involved the perception or
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FIGURE 2 Results of literature review by gender of auditory stimuli employed.

detection of language features/speaker properties in diverse contexts (e.g. Fecher & Johnson, 2019) and so using
speakers of different genders allows for testing of children's ability to generalise across input sources (Siying &
Reniji, 2019; ter Haar & Levelt, 2018). A small number of studies alternated speaker genders as a way of differentiat-
ing between the training and test stages of the experiments (e.g. Bulgarelli & Bergelson, 2021; Verdine et al., 2017).

Since the manipulation of speaker gender was generally not the main research question for these studies (the
exception being Sulpizio et al. (2018), which found differences in neural activation in response to male and female-
spoken IDS), few provide breakdowns of their results by speaker gender. Those that do, such as Singh's (2018) exam-
ination of cross-speaker word recognition in infants, reported no difference in test performance between groups that
were trained on male and female voices. The use of male voices thus seems to be either an unmotivated design
choice or incorporated as a useful cue for differentiation within experimental designs whose primary research ques-
tions do not involve gender differences.

Returning to the overall default use of female voices, we now discuss potential issues that arise as a result of this
practice, presenting them as counterpoints to the motivations outlined in Section 2. We begin with a discussion of
gender inequalities in the academic workplace before turning to the issue of motherhood as the default model
of parenthood. We conclude with a discussion of the accepted notion that infants prefer female voices over male

ones in light of the present body of evidence on this issue.

4.1 | Genderinequalities in the academic workplace

Research has found that female members of academic staff tend to perform a larger portion of the pastoral and
internal services directed at supporting the department they work in and the students that study there (Babcock
et al., 2017; Guarino & Borden, 2017; Misra et al., 2011; O'Meara et al., 2017). Furthermore, female professors are
more likely to receive requests for special favours or concessions from students than their male colleagues (El-Alayli

et al.,, 2018), resulting in either an increase in work to accommodate such requests or managing the effects of
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denying the students such requests. As universities increasingly focus on trying to attract members of underrepre-
sented groups into the academic workforce and student body, women and non-binary individuals (especially those
of minority ethnic backgrounds) are more actively involved in diversity and inclusion initiatives than their male peers
(Jimenez et al., 2019). This service workload impacts their productivity in other areas of their work, such as research
output, which tends to receive higher weighting during considerations for promotion than services to the depart-
ment and wider university community (Alperin et al., 2019). Devaluation of the service work performed by women is
evident in the attitudes of academics themselves, as they tend to evaluate service tasks performed by men as more
valuable than those performed by women (Hanasono et al., 2019).

As one reviewer pointed out, it is possible that the gender imbalance seen in the data we have collected is due to
authors using their own voices, and there is a documented imbalance in the graduate student body of developmental psy-
chology, such that, for example, the majority of PhD recipients in the United States in any given year is majority female
(Office APAWP, 2006). However, a 2015 American Psychological Association report notes that, whilst the proportion of
women in faculty positions is increasing in psychology at large, the proportion of women is currently hovering around
50 - much lower than our findings would predict if authors were using their own voices. The National Science Founda-
tion similarly found that women accounted for 69% of early career academics in psychology (Early Career Doctorates
Survey, 2017) and 58% of psychology post-docs (Survey of Graduate Students and Postdoctorates in Science and
Engineering, 2018). Turning to the United Kingdom we find that 62% of lower-level faculty staff are female (Lai
et al., 2022, based on data from 38 UK universities). This shows that, although women are in the majority in this academic
group, the proportion of female-only stimuli papers is still higher than the number of female early-careers academic psy-
chologists in the United Kingdom. Whilst we did not code for author gender, it remains our impression that both male
and female authors reported using female-speaker stimuli. Additionally, it is worth noting that the papers examined herein
were authored not only by developmental psychologists but also by linguists. Whilst the numbers for linguistics are some-
what harder to attain, grassroots attempts at documenting gender imbalances have found a slight favouring of women in
the graduate student body, but a significant majority of full professors are male (Dickerson et al., 2019).

The use of a default speaker in a given lab, often recruited from within the department, compounds previously
identified issues regarding the division of labour within the academic workforce. As researchers who wish to use
recorded voices in their experiments need to recruit speakers, female members of staff or research students are
often recruited for this purpose. This work, as with much of the other pastoral labour conducted by female aca-
demics, is often unpaid and may constitute a longer time-commitment if retakes or follow-up studies need to be con-
ducted. If a particular woman amongst the staff is found to have an exceptionally ‘good’ voice for this type of
research, she may end up receiving many requests to record stimuli and subsequently find it hard to decline such
requests as she has performed the service before. Using female-only stimuli in experiments the academic community
places an additional undue burden of expectation on female staff and students to perform unpaid labour.

One way to mitigate the effects of this practice is to make it standard across institutions to pay a fair hourly
wage for this work. Doing so would increase the observed value of this type of work by acknowledging that the time
spent performing such tasks is worthy of payment. This is especially pertinent in a scientific landscape where it is
increasingly common to pay participants in lab and online experiments a fair wage and/or substantial incentive for
participating. For example, the popular crowdsourcing platform Prolific requires researchers using their platform to
pay all participants a fair hourly wage (Prolific Team, 2022). Whilst the time and effort these women spend on stimuli
recording may seem negligible in comparison to the time they spend on other service tasks that are also unpaid, it is

part of the aforementioned wider pattern of women performing unpaid or devalued services in academia.

4.2 | Motherhood as parenthood

The a priori assumption across the globe is that women are the primary caregivers of children, resulting in the

assumption that children are primarily exposed to language produced by women. Indeed, this default seems to hold a
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degree of truth in it. In the United States, for example, only about 17% of stay-at-home parents were fathers in
2016 (Livingston, 2018). Despite this glaring imbalance, however, there is evidence that the scales are tipping
towards a more equal share of child-rearing. With regards to single parents, for example, in 2020, nearly 25% of all
single-parent households in the United States consisted of only a father, compared to under 10% in the 1970s (U.S.
Census Bureau, 2020), and a similar increase has been seen in Canada over recent decades (Statistics Canada, 2014).
This is not universally the case, however, and the United Kingdom's stagnation of single fatherhood (which has
hovered around 10% of all single-parent households for over two decades) presents a stark counterexample to this
pattern (Office for National Statistics, UK Statistics Authority, 2021).

Whilst the trends so far reported have dealt only with Western, English-speaking countries, they are far from
being isolated phenomena. Goldstein-Gidoni (2020), for example, elucidates the experiences of Japanese ‘working
fathers’, or fathers who increasingly structure their work and social lives around family and fatherhood in contempo-
rary Japan (Ranson, 2012). This trend is positioned as an emergent gender realisation, with men taking up domestic
engagement than in bygone eras. Van den Berg et al. (2013) similarly report that the ‘One Man Can’ programme has
positively impacted fathers in South Africa, such that more fathers in the region are spending more time with their
children and engaging in domestic responsibilities and communications more regularly. These trends are reflective of
investigations of fathering trends the world over, which have largely pointed to a growing involvement of fathers in
child-rearing and domestic tasks; Seward and Rush (2015) provide a more comprehensive overview of the current
state of fatherhood trends.

Finally, the fact of the matter remains that, despite significant legal and logistical roadblocks (Tornello
et al., 2019), queer, trans and other gender non-conforming individuals are having and raising children (see Stotzer
et al., 2014 for an overview of trans parenting trends, and Manning et al., 2014 for a review of child development
studies involving same-sex parenting). The United Kingdom, for example, estimates that there were more than
2000 same-sex couples with children residing in the country in 2019, though no parent-gender breakdown is pro-
vided (Office for National Statistics, UK Statistics Authority, 2021). Similarly, Canada reported in 2011 that over
1900 children under the age of 24 were living with same-sex male parents, and trends in the Canadian census
indicate that the numbers of same-sex marriages (both common-law and official) continue to grow rapidly, nearly
trebling between the years 2006 and 2011 (Statistics Canada, 2015). Stotzer et al. (2014) estimate, based on a
review of more than 50 published studies on transgender and gender non-conforming parenting that some
25%-50% of trans adults in the United States report being parents. Whilst these numbers are undoubtedly differ-
ent now, almost a decade on, with increased recognition and protection for trans adults and parents, they indicate
that a non-trivial number of children are being raised by parents to whom the traditional norms of gender might
not apply.

Taken together, these figures all reflect a global parenting scene that looks very different from the parenting
scene of 40 or 50 years ago. Increasingly, fathers and other male parental figures are becoming involved in child-
raising, domestic tasks and single parenthood. In addition, the increasing protection and recognition of queer, trans
and non-binary parents mean that an ever-growing number of children are being raised in households that challenge
the traditional domestic configuration that places women and mothers in heterosexual relationships at the forefront
of children's development.

These trends mean that the linguistic experiences and development of children raised by single fathers, stay-
at-home fathers, same-sex parents and trans and non-binary parents have been understudied thus far. The issues
introduced by this are two: in the first instance, it means that we as academics are erasing the lived experiences of
the children who are raised by people other than women. We are also implicitly upholding a hetero and cis-
normative standard of parenthood. Secondly, there is a closely-related issue of generalizability. By ignoring the expe-
riences and data of traditionally marginalised groups, we are painting incomplete pictures of the issues we study.
Such an oversight means that we may be missing pieces of the language acquisition puzzle that we had heretofore
not considered. Whilst accounting for all possible family configurations and their effects on language acquisition is of
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course unfeasible, we as researchers do have a duty to ‘design with diversity in mind’ (Yarkoni, 2022) and advocate
for a more inclusive scientific landscape.

Whilst not defaulting to using only female voices in our stimuli is one way to help address this issue, another
effective tool would be to consistently collect data about our participants' primary caregiver situation. This would
allow us to include the effects of caregiver gender identity in statistical models, helping account for possible individ-
ual differences in participant behaviour based on their naturalistic language input.® In addition to diversifying our

experimental design, this would allow us to also analyse with diversity in mind.

4.3 | Reliability of the female voice preference

Whilst there is some evidence in support of the notion that children show a general preference towards female
voices, much of the evidence for this relates to a preference for the children's own mothers' voices, rather than
female voices in general. Indeed, behavioural studies that contrast infant attentiveness to IDS spoken by an unknown
female and male voices have failed to find differences that meet traditional standards of significance, such as in
Werker and McLeod (1989; p = 0.053). The main difference was instead in affective response, where infants did
show higher response rates to the stimuli produced by the female speaker (Werker & McLeod, 1989). Worth noting
is that this study also included video footage of the speakers, so any attention and affective response differences
may also be due to visual rather than auditory preferences. Whilst some recent investigations indicate a possible dif-
ference in infants' neural activation when exposed to male and female voices (Sulpizio et al., 2018), behavioural
examinations of infants' ability to extract linguistic information from stimuli found no difference based on speaker
gender (Houston & Jusczyk, 2000).

In addition, some of the research cited in support of the general female voice preference is highly ambiguous
with regard to its methodology. For example, one paper cited in several of the studies we refer to above is Brazelton

(1978), where the evidence in support of this preference is the following statement:

The responses to auditory stimuli are similar, and demonstrate again the choice-making capability of
the baby. If a male and a female stand on opposite sides of a newborn and talk at the same consistent
rate, the newborn will stop moving, his face will knit, and he will turn towards the female's voice over
and over and over. This test is now done with prematures to get some idea of integrity from this kind

of choice making. [p. 188]

This claim in the paper is not accompanied by any citation or reference to specific evaluations, likely as a func-
tion of the paper being a report of a conference talk given by Brazelton. As such, it remains unclear how reliable the
preference for female voices in general is for infants, and how long such a preference might persist during childhood.
In addition, it is unknown if this preference generalizes to infants whose primary caregiver(s) is/are not their mother
(or another woman), as this would entail that they are less habituated to female voices.

In general, using heavily restricted stimuli sets when exploring a phenomenon such as language acquisition
restricts our ability as researchers to draw adequate generalisations based on those experimental results. This point is
made quite strongly by Simons et al. (2017), who argue for the inclusion of a ‘Constraints on Generality’ statement in
empirical papers, which would force authors to make explicit their reasons for believing, or not believing, that their
findings are generalizable to a larger population than simply that of the sample. They do not limit these constraints on
generalizability to just populations and participants, however, and specifically call for discussions of the role of stimuli
and procedures as well. We join them in this call for explicit discussions of generalizability, along with many others in
the fields of psycholinguistics and psychology (Baribault et al., 2018; Visser et al., 2022; Yarkoni, 2022, inter alia).

If we find that children are able to extract statistical dependencies between segments in a specific stream of

synthesised speech, for example, then this needs to be replicated both with different participants and with a
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different stream of sounds. This would enable us to say that those results generalise beyond ‘children from this one
area, and of this specific age group, are able to extract statistical dependencies from this stream of synthesized
speech.” One dimension to consider in the possible configurations of ‘different streams of sounds’ is the gender
dimension, and the inclusion of non-female-talker stimuli would augment our ability as researchers to make more
general claims about the implications and validity of our findings.

Related to this issue of generalizability, and of particular relevance to the discussion of stimuli creation, is the fact
that there is currently no standard practice in place for noting how many unique speakers are being used across studies
on language acquisition. As noted in Section 4.1, it is not uncommon for the same woman to be approached to record
stimuli several times and for different projects. Consequently, studies from a particular labour department may contain
hidden dependencies based on speaker identity which could cause talker-specific effects that are masked when such
studies are included in meta-analyses (Winter & Grice, 2021). This observation has already resulted in an initiative to
use more varied voice stimuli to improve generalizability in experimental research and has been implemented in several
studies outwith developmental research (e.g. Baumann & Winter, 2018; Cangemi et al., 2015; Roettger et al., 2014).

Whilst using a more varied selection of speakers both within and across studies helps mitigate some of the
worries relating to generalizability, being able to identify and include speaker identity in meta-analyses would also be
hugely beneficial for the robustness of research findings. One way of doing this would be to create a dedicated data-
base where speakers register, potentially providing some other demographic details about themselves, and which
generates an ID that could then be included in all papers where their voices serve as the stimuli. A possible down-
side, if this is an identifiable record of the speakers, is that those speakers who end up being associated with ‘posi-
tive’ results might end up receiving even more requests for stimuli recording, or stimuli from those speakers/studies
will be selectively used to engineer more positive experimental results.” Ideally, this database would be anonymous,
thus making it harder to identify specific speakers but still allowing for the use of their IDs during data analysis and
meta-analyses. Whilst the creation of such a database is outwith the remit of this paper, we believe its creation
and implementation would be of benefit to the research community at large.

In summary, the assumption that infants prefer women's voices requires further experimental testing to evaluate
if this is a general preference or specifically related to a preference for their mother's/caregiver's voice. Further explo-
ration of how long such a preference may persist and/or under what conditions it disappears would enable researchers
to make an informed decision about how to craft stimuli that are engaging for their target population. Finally, being
more transparent regarding our use of stimuli voices, and using a wider variety of voices whenever possible, will enable
us to more adequately evaluate the generalizability of our research results. Whilst gender represents only one of many
possible dimensions that could be varied during stimuli creation for experimental research to ensure true generalizabil-
ity, it is an especially interesting one to examine at this time, due to the shifting nature of caretaker roles in many coun-
tries and the growing body of work examining properties of IDS/CDS across different configurations of caretakers.

5 | CONCLUSION

We have shown that the female voice holds a particularly privileged position in the realm of experimental child
language research; the results of our literature review indicated that nearly 80% of the papers we surveyed
employed only female voices. Whilst there are many good reasons for this practice, including the convenient proxim-
ity of women to child language studies, the tendency for women to be primary caregivers, and the purported prefer-
ence of children for female voices, the practice also comes with a number of concerning drawbacks. We have
addressed three of them here, highlighting the way the practice perpetuates gender inequalities and invisible labour
in academia, as well as cisheteronormative family configurations. Finally, we have shown that question of children's'
preferences for female voices merits further investigation; it remains unclear if the observed preference for female
voices is in fact a result of speaker gender, or if it rather has to do with familiarity and speaker-level effects.
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Whilst the work presented herein has argued that the current practice of treating the female voice as the default
is problematic in nature, we conclude by stating our hope that rather than being interpreted as an admonishment,
our elucidation of this phenomenon will open up new and exciting avenues of investigation. For example, the explicit
investigation of more diverse family configurations in our research provides us with the opportunity to examine the
potential effects of such configurational variability. Similarly, the inclusion of male and non-binary voices in our stim-
uli might lead to insightful discoveries about the way that gender-indexing features of language are parsed and
processed by young children. We leave these questions for future investigation and offer the arguments herein as an

impetus for that research to be carried out.
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ENDNOTES

1 We recognize that in referring to ‘mothers’ and “fathers’, we implicitly cast male and female gender categories as contra-
sting and binary in nature. We do not endorse the notion of the gender binary but adopt the language of ‘mothers’,
‘fathers’, ‘female’, and ‘male’ to keep with previous research.

2 We elected to go by online publication dates (if this information was available) and so any study published on/after 1st
January 2017 until 19th April 2022 were eligible for inclusion.

8 We accepted quiet individual rooms in a school/nursery/the child's home for this criterion, but not other public places.

4 Note that there are some differences between the template designed for the preregistration and the one used during data
collection as we realised that some extra information was needed (e.g. volume and issue number) and some information
was impractical to collect (e.g. the type of study, as the classification for this was unclear).

5 No non-binary speakers were found in the sample of papers, so they are not included in the visualisations below.
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¢ Note that during the revision process a further 3 incorrectly coded speaker gender classifications were discovered and corrected.

7 The dataset originally included 274 papers, however one paper was excluded after an author confirmed that the study
included no prerecorded stimuli.

8 We thank an anonymous reviewer for highlighting this possibility to us.

? We thank an anonymous reviewer for highlighting this as a potential issue.
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