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The influence of grammatical gender on the
conceptualization of the world:
A systematic literature review

Zusammenfassung

Der Einfluss des grammatikalischen Ge-
schlechts auf die Konzeptualisierung der
Welt. Eine systematische Literaturibersicht

Viele aktuelle Studien zu grammatikalischem
Geschlecht und sprachlicher Relativitat ver-
nachlassigen das Neutrum und reduzieren
das Thema auf bindre Geschlechter. Diese
Studie unternimmt eine kritische Untersu-
chung der Forschung des vergangenen Jahr-
zehnts anhand des PRISMA-Protokolls. Die
Ergebnisse zeigen einen deutlichen rtickldu-
figen Trend in der Anzahl der durchgefihr-
ten Studien in den letzten vier Jahren und
eine Fokussierung auf die Sprachen Deutsch
und Englisch. Zudem werden Sprachen mit
drei Genera oft ungenau dargestellt, indem
das Neutrum ausgeschlossen wird, wodurch
Reprasentativitat begrenzt wird. Die Auswir-
kungen betreffen sowohl die Forschung zur
sprachlichen Relativitat als auch genderrele-
vante Forschungsbereiche. Die mangelnde
Berticksichtigung des Neutrums und der riick-
|dufige Trend in der Anzahl an Studien werfen
Bedenken hinsichtlich der Vollstandigkeit der
aktuellen Forschungsansatze auf und unter-
streichen die Notwendigkeit fur inklusivere
und verfeinerte Methoden in der Zukunft.
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1 Introduction

Summary

Many recent studies on grammatical gender
and linguistic relativity overlook the neuter,
simplifying the issue to a binary gender sys-
tem. This study critically and systematically
reviews research from the past decade, fol-
lowing the PRISMA protocol. The findings
reveal a significant downward trend in the
number of studies conducted over the past
four years and a bias toward German and
English. Additionally, languages with three-
gender systems are often inaccurately repre-
sented by excluding the neuter, limiting ge-
neralizability. These implications affect both
research on linguistic relativity and gender-
related disciplines. The lack of attention to
neuter gender and the recent reduction in
the number of studies raise concerns about
the comprehensiveness of current research
approaches and highlight the need for more
inclusive and refined methodologies moving
forward.

Keywords
grammatical gender, linguistic relativity, bi-
nary gender, PRISMA protocol

There is a plethora of literature on gender in linguistics, including studies on gram-
matical gender (Boroditsky/Schmidt/Phillips 2003; Giinthner/Hiipper/Spie8 2012;
Hellinger/BuBmann 2002). It is commonly accepted that three grammatical genders
exist: masculine, feminine, and neutral (Corbett 1991). However, most studies on gram-
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matical gender published within the last decade ignored the existence of the neutral
gender. By doing so, researchers are in danger of reducing the richness of grammati-
cal gender to binary male/female social and biological gender categories. Through a
systematic literature review, the present study demonstrates that the above-mentioned
binary treatment of grammatical gender is caused to a large extent by the methodologies
of the reviewed studies.

In linguistic studies, the category genus refers to grammatical gender, which clas-
sifies nouns and pronouns as masculine, feminine, or neuter, while sex refers to bio-
logical sex (Kotthoff/Niibling 2018). Considering Ferdinand de Saussure’s semiotic
theory (Lagopoulos/Boklund-Lagopoulou 2020), the complexity of studying gender
linguistically can be described thus: One challenge is the difficulty in clearly separating
the signified' concepts associated with genus and sex. While signifiers are clear and
functionally represented through pronouns and declensions, indicating genus markers,
they also carry cultural and biological associations (signifieds). These connotations can
influence the attributes assigned to grammatical genders, as seen with nouns like the sun
(die Sonne) and the moon (der Mond), which reflect broader cultural meanings. This
blending of sociocultural and biological connotations complicates the analysis and must
be acknowledged as a significant aspect of linguistic studies on genus.

Therefore, gender (genus/sex) and language are closely linked in various ways
studied across the disciplines of semiotics, pragmatics, and sociolinguistics (Hellinger
1985; Gorny 1995; Tromel-Pl6tz 1997; Hellinger/Bufimann 2002; Leaper/Ayres 2007;
Newman et al. 2008; Palomares 2008; Giinthner/Hiipper/Spie3 2012; Pusch 2014; Acke
2019). Linguistic studies on genus and sex begin with the observation that genus and
sex are performed differently across various aspects and levels of communication. In
daily social interactions, different characteristics and attributes are ascribed to different
biological sexes, treated differently, and often follow stereotypical patterns (Giinthner/
Hiipper/Spief3 2012: 4).

Furthermore, studies extend beyond the above disciplines to the investigation of the
influence of grammatical gender on conceptualization. This research provides evidence
that genus plays a crucial role within language systems, shaping the perception of objects
(Boroditsky/Schmidt/Phillips 2003; Cook 2016). Genus initially serves as a linguistic
classification but gains contextual meaning through behavioral patterns, socialization,
and cultural factors. This contextualization influences how speakers perceive and inter-
act with linguistic gender categories, affecting cognitive frameworks and cultural inter-
pretations (Boroditsky/Schmidt/Phillips 2003; Cook 2016). Since the emergence of the
linguistic relativity hypothesis or Sapir-Whorf hypothesis, researchers have shifted their
focus from the lexeme level to a meta-level of mental representations, exploring how
grammatical categories like genus structure thought processes and influence cognitive
scaffolds. The linguistic relativity theory goes back to the 19th-century linguistic-philo-
sophical work of Wilhelm von Humboldt. Humboldt’s views were further developed
in 20th-century empirical research (Mertins 2018). Indeed, advocates of the linguistic
relativity principle claim that the grammatical structure of the languages we speak influ-

1 Adapted from Ferdinand de Saussure’s distinction between signifier (the form a sign takes) and sig-
nified (the concept it represents). In this context, grammatical gender is the signifier and biological
gender is the signified.
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ences the way we see, conceptualize, categorize, and speak about the world (Boroditsky/
Schmidt/Phillips 2003; Lucy 1992; Mertins 2018; Slobin 1996; Whorf 2007 [1956]).
Thus, genus as a grammatical category expressed differently among languages is a pop-
ular aspect in studying the impact of language on worldview.

Genus assigns nouns to specific classes, determined by both semantics and mor-
phological and phonological principles (Alvanoudi 2015). Semantic principles involve
direct mapping of biological gender/sex onto genus. For example, in Dravidian lan-
guages like Olari, nouns representing male humans are categorized as belonging to one
class, and nouns representing female humans and other non-male entities belong to an-
other group (Corbett 1991). On the contrary, morphological and phonological principles
found in Russian and other Slavic languages extend beyond semantic distinctions. In
Russian, genus is determined not only by semantics but also by morphological factors
(Corbett 1991). That is, the genus of the words depends on the concluding consonants
of the words (Fatemi 2023). However, genus assignment, though partly rule-based, is
mostly arbitrary (Corbett 1991).

Languages form three groups based on this grammatical feature: genderless lan-
guages (e.g., Farsi, Finnish, Estonian), natural gender languages (e.g., English,
Swedish, Norwegian), and grammatical gender languages (e.g., Spanish, German,
French) (Prewitt-Freilino et al. 2011). Various studies have raised the question of whe-
ther such differences in the grammatical coding of nouns lead to language-specific con-
ceptualization of the objects. For instance, the expression for sun being feminine in
German (die Sonne), masculine in Spanish (e/ so/), and genderless in English could
lead to different mental representations of the word for sun among German, Spanish,
and English speakers, although all three languages refer to the same biologically sexless
object. To this point, studies have found diverging results on the influence of this gram-
matical feature on our worldview. That is, the outcomes have shown that individuals
speaking gendered languages may subconsciously perceive the world with feminine or
masculine connotations (e.g., Bender/Beller/Klauer 2016a, 2016b; Kousta et al. 2008).
While some studies did not find any influence of grammatical gender on conceptualiza-
tion (Montefinese/ Ambrosini/Roivainen2019), a closer examination reveals substantial
flaws in their methodology.

This study demonstrates that while the influence of grammatical gender on cognition
is recognized, the inconsistent findings as found in the existing research on the influence of
genus on cognition are due to significant methodological limitations in those studies. These
limitations include failing to account for all genera in languages such as German, particu-
larly the neuter. The author argues that the neuter as a grammatical category (signifier) also
carries meaning. For example, in Polish, dziewcz¢ (a diminutive form of dziewczyna — a
girl) is neutral (Maciuszek/Mateusz/Swiatkowska 2019), and in German, das Méadchen
(the girl) is also neutral. This shift in grammatical category can alter conceptualization by
presenting diminutive forms through the neuter gender, rather than their expected or typ-
ical semantic associations with femininity. Another flaw is replicating previous research
designs without accounting for their limitations. Such methodological shortcomings can
lead to a defective understanding of the relationship between genus and cognition.

To demonstrate the flawed methodologies, the current study looks critically at
1) the examined languages linguistically in terms of the underlying genus system and
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2) research designs used to show the relation between genus and mental representations
of the objects. This knowledge can guide future studies to better answer the question of
whether genus truly impacts cognition.

2 Method

The initial search was based on the four stages of identification, screening, eligibility,
and inclusion outlined in the PRISMA guidelines (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) (Moher et al. 2015). The keywords genus and
linguistic relativity, grammatical gender and Sapir-Whorf hypothesis, grammatical gen-
der and cognition, and grammatical gender and conceptualization for peer-review in
English published between 2013 and 2023 yielded a total of 292 articles. Articles were
selected from Google Scholar, Web of Science, Scopus, Eric, and Science Direct. 46
articles addressed the topic of sex from political or societal perspectives and were re-
moved. After compiling the list of articles, the abstracts were analyzed to identify papers
specifically examining the impact of gender on the conceptualization level.? This left the
researcher with a total of 25 articles for the final analysis. Figure 1 shows the PRISMA
guidelines for paper selection:

Figure 1: Flow diagram of searched, screened, and selected studies

Identification Screening Eligibility Included
g Peer-
Databanks Duplicates . ,
n | excluded ] rewel/ved. _. 25articles
Keywords + : included
Y Only in English Suitable for
topic?
_ J
292 articles 246 articles 25 articles

Source: Adapted from and inspired by Newmann et al. (2019).

2 In conducting the literature search, duplicate articles were identified and removed through a com-
prehensive process, ensuring that each unique study was accepted only once across the various
databases.
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3 Results and discussion

Examination of articles on linguistic relativity with a focus on genus published between

2013 and 2023 yielded the following distribution:

Figure 2: Distribution of published articles within the last ten years
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Source: Data compiled from the articles included in this systematic review of research studies published
between 2013 and 2023.

There was a notable increase in published articles in 2015, a decline in 2016-2017, and
a resurgence in 2018. This pattern from 2015 to 2018 is also seen from 2018 to 2020,

though with fewer publications. Overall, a downward trend from 2015 to 2023 indicates

limitations in current methodologies for demonstrating the influence of genus on world-
view. This trend, coupled with the continued use of ineffective or conflicting research
designs, highlights the need for researchers to refine their approaches and avoid method-
ological repetition. Reassessing research designs is crucial for advancing understanding
in this field. Key information from these 25 articles is summarized in Appendix A.

3.1 Which languages were examined?

This review identifies languages studied within the linguistic relativity framework over
the past decade and examines their genus assignments. Understanding these variations
is crucial for assessing the generalizability of findings on the conceptualization of reality
under linguistic relativity and illustrating the variations in genus distinctions across lan-
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guages. Figure 3 illustrates the languages studied within the linguistic relativity frame-
work, their respective language families, the number of genus distinctions they exhibit,
and the number of studies conducted on each language in the last decade.

Figure 3: Overview of languages of studies: Distribution by language families, article
counts, and grammatical gender
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Source: Data compiled from the articles included in this systematic review of research studies published
between 2013 and 2023.
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As shown in figure 3, these 25 studies cover only 16 languages. According to
Hammarstrom/Haspelmath/Bank (2022), these languages—German, English, French,
Italian, Spanish, Russian, Norwegian, Polish, Serbian, Lithuanian, Greek, Arabic, Tamil,
Estonian, Thai, and Japanese—belong to just six of 100 language families, with limited
representation from others. 15 are from Indo-European, Afro-Asiatic, Dravidian, Uralic,
and Kra-Dai families, and Japanese is an isolate, each reflecting different genus systems
(Fatemi 2023). Over the past decade, German and English have been the most studied
Indo-European languages in this field, each examined in ten studies on the effect of gen-
der on cognition (e.g., Imai et al. 2013; Bender/Beller/Klauer 2016a, 2016b; Cook 2016;
Pavlidou/Alvanoudi 2019; Sato/Anthanasopoulos 2018; Gygax et al. 2021). German’s
high research interest is attributed to its complex grammatical structure and prominence
in Europe (Kotthoff/Niibling 2018). French and Russian follow, with six and four stu-
dies respectively (e.g., Lambelet 2015; Speed/Majid 2019; Thongniam/Prasithrathsint
2020).

Nonetheless, figure 3 illustrates that few publications study linguistic relativity
in other languages. For instance, merely five articles have studied the relativity hy-
pothesis in Italian and Arabic combined (Vernich/Argus/Kamandulyté-Merfeldiené
2017; Montefinese/ Ambrosini/Roivainen 2018; Bin Dawood/Sen/Wu 2020; AlSabbagh
2023; Vernich 2017). For Estonian, Greek, Japanese, Lithuanian, Norwegian, Polish,
Serbian, Spanish, Tamil and Thai there is only one article per language (Imai et al.
2013; Vuksanovié¢/Bjeki¢/Radivojevi¢ 2014; Beller et al. 2015; Sedlmeier/Tipandjan/
Janchen 2015; Pavlidou/Alvanoudi 2019; Vernich 2017; Vernich/Argus/Kamandulyté-
Merfeldiené 2017; Incera et al. 2018; Maciuszek/Polak/ Swiatkowska 2019; Thongniam/
Prasithrathsint 2020). These findings underscore the existing gap in the literature and
emphasize the need for further investigation in this linguistic context.

Regarding genus distinctions, the languages mentioned in figure 3 vary substan-
tially. German, Polish, Russian, Greek, Norwegian, and Serbian feature a three-genus
system (masculine, feminine, neuter), while Italian, Spanish, French, Lithuanian, and
Arabic use a two-genus system (feminine, masculine). English alone belongs to the
category of natural gender languages, where pronouns like se and she indicate the sex
of the referent entity. Additionally, Estonian, Japanese, Thai, and Tamil are classified as
genderless languages, lacking grammatical gender markers for all human or nonhuman
nouns (Corbett 1991).

This review aims to determine if studies on languages with a three-genus system
adequately addressed the neuter. Neglecting the neuter genus biases results toward a bi-
nary understanding, reinforcing social norms. Of 25 reviewed studies, 16 examined lan-
guages with a three-genus system; however, ten excluded neuter gender analysis in Ger-
man, Polish, Norwegian, and Serbian (Beller et al. 2015; Bender/Beller/Klauer 2016a,
2016b; Gygax et al. 2021; Imai et al. 2013; Maciuszek/Polak/Swiatkowska 2019; Mon-
tefinese/ Ambrosini/Roivainen 2018; Speed/Majid 2019; Vernich 2017; Vuksanovi¢/
Bjeki¢/Radivojevi¢ 2014). Only six articles included neuter genus stimuli in German,
Greek, and Russian (Pavlidou/Alvanoudi 2019; Bender/Beller/Klauer 2018; Cook 2016;
Nicoladis/Da Costa/Foursha-Stevenson 2015; Sedlmeier/Tipandjan/Janchen 2015; Ver-
nich 2017), with Bender/Beller/Klauer (2018) stressing the need to include the neuter
and consider the full spectrum of genus categories for a comprehensive understanding
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of language’s influence on cognition. However, their study restricted participants to bi-
nary gender decisions, a critical limitation.

This study found that, over the past decade, research on linguistic relativity and
grammatical gender has been limited to only 16 languages. Findings from this sample
may not generalize to a broader range of world languages (Hammarstrom/Haspelmath/
Bank 2022; Fatemi 2023). Recent investigations have primarily emphasized Indo-Euro-
pean languages, particularly German and English. However, studies on languages with
three genera often dismiss the existence of the third neuter genus and focus on associa-
tions between feminine and masculine genders within a binary sex framework instead.
Consequently, gender studies within the relativity framework may lack complete inclu-
siveness and generalizability, potentially leading to an incomplete understanding of how
language reflects and shapes societal perceptions of gender.

These findings have significant implications for gender studies. Firstly, excluding
the neuter in studies on languages with three genera may lead to an incomplete un-
derstanding of gender systems and narrow interpretations of gender representation in
language. Secondly, restricting gender studies to binary frameworks may overlook the
richness and complexity of genus expressions across diverse linguistic systems.

3.2 Research design employed

This section will focus on participant selection and data collection methods, adhering to
the PRISMA protocol.

The 25 studies can be categorized into two groups: 14 focusing on monolingual
speakers and eleven on bilingual speakers. The latter investigated how genera in both
first (L1) and second (L2) languages influence conceptualization.

Eleven of the examined articles explored bilingualism’s impact on cognition, focus-
ing on native speakers of various languages with mostly English as their L2 (Beller
et al. 2015; Lambelet 2015; Nicoladis/Da Costa/Foursha-Stevenson 2015; Samuel/
Roehr-Brackin/Roberson 2015; Cook 2016; Vernich 2017; Sato/Athanasopoulos
2018; Speed/Majid 2019; Sato/Casaponsa/Anthanasopoulos 2020; Bin Dawood/Sen/
Wu 2020; White/Cunningham/Zampini 2022). In these studies, proficiency levels in
the second language were assessed using the Oxford Placement Test, a pre-self-rated
questionnaire, or LEAP-Q (Marian/Blumenfeld/Kauschanslkaya 2007). Among these
studies, Lambelet (2015), Cook (2016), and Vernich (2017) stand out for investigating
the influence of learning a second language with a distinct genus system on bilingual
processing and categorization. Lambelet examined 282 Erasmus students with diverse
linguistic backgrounds learning French as a second language, including speakers whose
first languages lack grammatical gender. Participants’ French proficiency ranged from
Al to ClI levels, assessed using CEFR descriptors. Cook examined 32 advanced-level
Russian speakers learning English, all of whom were graduate students not enrolled in
ESL classes during the experiment. They were compared with 24 English native speak-
ers who had no significant experience learning a gendered language, serving as mono-
lingual controls. Vernich recruited four groups of Lithuanian speakers (n=128) major-
ing in philology at the University of Kaunas (VDU) and Vilnius University (VU). The
study focused on English and additional languages like Italian, Russian, and German.
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White/Cunningham/Zampini (2022) and Speed/Majid (2019) conducted investigations
into the influence of genus on odor perception. Investigating the hypothesis that genus
may exert automatic and implicit effects in this domain, White/Cunningham/Zampini
explored how bilingualism in a gendered language influences gender/sex assignments
to odorants. Speed/Majid further investigated grammatical gender’s impact on odor per-
ception by exploring how German-English, German-Dutch, and French-English parti-
cipants memorized descriptions that either matched or mismatched the odor’s genus in
a description task.

The final two studies that recruited bilingual participants adopted a somewhat dis-
tinct approach (Beller et al. 2015; Nicoladis/Da Costa/Foursha-Stevenson 2015). Beller
et al. investigated 107 Norwegian participants, examining two language varieties spo-
ken in Norway, denoted as Nynorsk and Bokmal, which feature distinct genus-marking
systems. The study aimed to explore how two linguistic varieties spoken within a single
cultural context impact the dynamic interplay between language, cognition, and culture.
Nicoladis/Da Costa/Foursha-Stevenson investigated how Russian, a gendered language,
affects toy classification among 20 Canadian-born preschool bilinguals aged three years,
two months to six years, three months in a Russian-English context. These children, ex-
posed to Russian by at least one parent, had their language proficiency assessed by their
parents. The study also compared their results with those of 14 English monolingual
adults raised in Canada to explore cultural influences on toy classification. However,
criticism has been raised about comparing children and adults due to their differing
developmental stages (De Houwer 2009: 19-51).

From the 14 studies investigating the influence of genus on cognition in monolin-
gual contexts, two groups emerge: the first, represented by two articles (Montefinese/
Ambrosini/Roivainen 2018; Gygax et al. 2021), utilized alternative research approaches
without direct human participant involvement; the second, encompassing twelve studies,
involved monolingual speakers of various languages (Imai et al. 2013; Vuksanovi¢/
Bjeki¢/Radivojevi¢  2014;  Samuel/Roehr-Brackin/Roberson  2015;  Sedlmeier/
Tipandjan/Janchen 2015; Bender/Beller/Klauer 2016a, 2016b; Pavlidou/Alvanoudi
2019; Vernich/Argus/Kamandulyté-Merfeldiené 2017; Incera et al. 2018; Maciuszek/
Polak/Swiatkowska 2019; Thongniam/Prasithrathsint 2020; AlSabbagh 2023).

Montefinese/Ambrosini/Roivainen (2018) collected normative data from
Schmidtke and colleagues’ (2014) German affective norms (as cited in Montefinese/
Ambrosini/Roivainen 2018: 6) and 1.121 Italian words from the Italian adaptations of
ANEW (Fairfield et al. 2017; Montefinese et al. 2013a, 2014b, as cited in Montefinese/
Ambrosini/Roivainen 2018: 6) in Italian and German, while Gygax et al. (2021) con-
ducted experiments on French, German, and English to explore semantic ambiguities of
masculine forms, aligning their findings with previous research.

Five out of the eleven studies on monolingual participants recruited German parti-
cipants, either solely or with speakers of Greek, Japanese, and Tamil (Imai et al. 2013;
Sedlmeier/Tipandjan/Jinchen 2015; Bender/Beller/Klauer 2016a, 2016b; Pavlidou/
Alvanoudi 2019).

Vernich/Argus/Kamandulyté-Merfeldiené (2017) opted for Estonian as a less-
studied language within the relativity framework, comparing it to Lithuanian and Italian.
Moreover, Incera et al. (2018) examined how genus in Spanish influences conceptual
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representations of musical instruments compared to English, involving 26 Spanish and
26 English monolinguals. In another study, Thongniam/Prasithrathsint (2020) investi-
gated the influence of genus on cognition with a smaller cohort of twelve Russian and
Thai participants each.

The last three articles (Vuksanovi¢/Bjeki¢/Radivojevi¢c 2014; Maciuszek/Polak/
Swiatkowska 2019; AlSabbagh 2023) examined the impact of genus on the cognition of
native speakers in Serbian, Polish, and Arabic, respectively.

Next, this study categorized the methodologies of the studies, as outlined in figure
4. After examining the tasks in the 25 studies, one was excluded due to focusing on liter-
ature review rather than using psycholinguistic methods (Gygax et al. 2021).

Figure 4: Summary of methods employed in reviewed articles

Wokoe mitribution =

Sex mssignmeent 5
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Triadic HIIIIilHI’i!:I. Lask <
Eatrimcis Simmiaim task =
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Number of studies
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Source: Data compiled from the articles included in this systematic review of research studies published
between 2013 and 2023.

As shown in figure 4, voice attribution was the predominant method used, either alone or
with other approaches. Beller et al. (2015), Bender/Beller/Klauer (2016a), Bin Dawood/
Sen/Wu (2020), Lambelet (2015), Maciuszek/Polak/Swigtkowska (2019), Vernich
(2017), and Vernich/Argus/Kamandulyté-Merfeldiené (2017) adopted this method, in-
structing participants to attribute a female or male voice to objects. Notably, three of
these studies examined languages with three genera. However, this method warrants
criticism as it explicitly prompts binary gender assignments, overlooking the neuter
genus in languages like German, Polish, and Russian. This reveals a bias towards a
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gender-binary framework, neglecting the nuances of languages with multiple genus cat-
egories and potentially undermining the study’s purpose.

Description tasks are the second most used method, appearing in four studies either
alone or together with other methods (Sedlmeier/Tipandjan/Janchen 2015; Speed/Majid
2019; Vuksanovi¢/Bjeki¢/Radivojevi¢ 2014; White/Cunningham/Zampini 2022). In
these tasks, participants provide the first three adjectives that come to mind to describe
an object or odor. A separate group then determines if these adjectives are perceived
as feminine or masculine (Boroditsky/Schmidt/Phillips 2003: 69). Critically, this me-
thod neglects the neuter genus in studies involving languages like Serbian and Ger-
man (Sedlmeier/Tipandjan/Janchen 2015; Vuksanovi¢/Bjeki¢/Radivojevi¢ 2014). This
exclusion skews the analysis toward a binary feminine-masculine framework, under-
mining the primary goal of linguistic relativity: to understand how grammatical features
shape reality (Whorf 2007 [1956]).

Sex assignment, the Extrinsic Affective Simon Task (EAST), and the Triad Similari-
ty Task are the third most common methods, each used in three studies (Imai et al. 2013;
Nicoladis/Da Costa/Foursha-Stevenson 2015; Sedlmeier/Tipandjan/Janchen 2015;
Pavlidou/Alvanoudi 2019; Bender/Beller/Klauer 2016a, 2016b, 2018; Maciuszek/Polak/
Swiatkowska 2019; Thongniam/Prasithrathsint 2020). Sex assignment, where partici-
pants determine the sex of the stimulus, faces criticism for potentially yielding unreal-
istic results, especially in German, Greek, and Russian contexts (Pavlidou/Alvanoudi
2019; Imai et al. 2013; Nicoladis/Da Costa/Foursha-Stevenson 2015). In EAST, stimuli
on an LCD screen include colors like black, blue, or green and are accompanied by a
definite article relevant to the language (e.g., der, die, or das in German). Each color
scheme represents a specific category, such as male/female in black and distractors in
blue and green, positioned in the bottom corners of the screen. Participants categorize
the stimuli by pressing a key for correct and incorrect judgments. Figure 5 shows an
example of an EAST adapted from Bender/Beller/Klauer (2016a).

Figure 5: Four examples of Extrinsic Simon Task

Example 1 Example 2 Example 3 Example 4
Basic Category Reference Category Target Category Target Category
CONGRUENT ANIMATEAS | CONGRUENT ANIMATEAS GENERIC ANIMATEAS NON- ANIMATEAS
Color: black Color: green or blue Color: green or blue Color: green or blue
Tante Onkel Ziege Loffel
female male | female male | female male | female male
green blue | green blue | green blue | green blue
Decision: Decision: Decision: Decision:
biological sex color color color
X X X X

Source: Adapted from Bender/Beller/Klauer (2016a).
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Triadic Similarity Judgment involves groups of three words where two share the same ge-
nus and the third differs. Participants judge the similarity of each triad (Maciuszek/Polak/
Swigtkowska 2019; Sedlmeier/Tipandjan/Janchen 2015; Thongniam/Prasithrathsint
2020).

Among studies using EAST and Triadic Similarity Judgment, only Bender/Beller/
Klauer (2018), Sedlmeier/Tipandjan/Janchen (2015), and Thongniam/Prasithrathsint
(2020) included neuter stimuli. Notably, Bender/Beller/Klauer (2018) is the only recent
study to intentionally balance neuter stimuli with feminine and masculine ones. Bender/
Beller/Klauer (2018) used grammatically neuter generic animate words in German
(e.g., KrokodiP’, Kdtzchen*) for their EAST task but instructed participants to categorize
stimuli as only female/male or blue/green. This approach limits participants by framing
stimuli strictly within a binary sex context, despite including neuter genus. Sedlmeier/
Tipandjan/Janchen (2015) and Thongniam/Prasithrathsint (2020) included neuter items,
but fewer than feminine and masculine items. In these studies, participants categorized
neuter stimuli based on perceptions of femininity and masculinity.

In addition, seven approaches were used in only one study each, while the reaction
time task appeared in two studies (Cook 2016; Maciuszek/Polak/Swigtkowska 2019).
These approaches include the potency scale, semantic differential, grammatical congru-
ency, event-related potential, free association, mouse tracking, and priming (AlSabbagh
2023; Incera et al. 2018; Montefinese/Ambrosini/Roivainen 2018; Samuel/Roehr-
Brackin/Roberson 2015; Sato/Casaponsa/Anthanasopoulos 2020; Sato/Athanasopoulos
2018; Sedlmeier/Tipandjan/Janchen 2015). Although used less frequently, these methods
highlight the diverse approaches to exploring linguistic relativity and grammatical gen-
der in psycholinguistics. Researchers using the potency scale and free-association ap-
proach included the neuter gender. Sedlmeier/Tipandjan/Janchen (2015) employed a
potency scale but did not maintain an equal number of stimuli for each genus in German.
In contrast, Cook (2016) used a free-association task to examine the neuter third-person
singular pronoun in Russian and English, comparing bilingual speakers and monolin-
gual English controls and found no significant differences in processing costs under
neutral conditions.

As pointed out, this systematic literature review examined peer-reviewed articles
published in English between 2013 and 2023, focusing on grammatical gender’s influ-
ence on sex representation and bias in gendered languages. Using the PRISMA protocol
(Moher et al. 2015), the review elucidates participant selection criteria and method-
ologies employed across the articles.

The impact of genus on conceptual representation ties into the broader debate on
language’s influence on thought. Linguistic relativity suggests that grammar shapes per-
spectives. Researchers studying this look for evidence of genus affecting cognitive pro-
cesses like categorization, memory etc. (Vernich 2017; Maciuszek/Polak/Swigtkowska
2019).

The analysis of the 25 studies found that researchers selected either bilingual or
monolingual participants, with eleven studies focusing on bilinguals. It is crucial to
differentiate between bilingualism and foreign language learning. Bilingualism involves

3 English translation: crocodlile.
4 English translation: kitten.
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growing up with two languages, acquiring a second through migration, or learning it
institutionally with significant exposure to both. In contrast, foreign language learn-
ing occurs in educational settings or for personal interest (Delucchi/Mertins 2018). Bi-
lingualism can be categorized by usage frequency, acquisition type, and proficiency
(Delucchi/Mertins 2018). Oversights in participant recruitment, such as those in Cook
(2016), Lambelet (2015), and Vernich (2017), illustrate this issue. Lambelet (2015) in-
cluded Erasmus students with varying French proficiency, Cook (2016) grouped grad-
uate students as Russian-English bilinguals despite differing proficiency levels, and
Vernich (2017) examined Lithuanian philology students with varied language exposure.
Such recruitment practices lead to inaccurate results, as genuine bilingualism requires
substantial contact and experience with both languages.

As shown in figure 4, most studies used similar methods, like voice attribution,
description, EAST, sex assignment, and triadic similarity tasks, with voice attribution
being the most common. However, there is a critical issue with methods that explic-
itly instruct participants to assign female or male voices. Such methods reveal the
experiment’s objective, which may bias results and prevent interpreting them as un-
conscious effects of grammatical gender. Similar concerns apply to methods like sex
assignment and description, where tasks involve a binary gender spectrum, affecting
performance or the assignment of binary genders to adjectives. Notably, among the 25
studies reviewed, only seven used entirely distinct tasks.

Of the 16 studies examining languages with three genera (German, Polish, Russian,
and Serbian), only four included the neuter in their analysis (Bender/Beller/Klauer 2018;
Cook 2016; Sedlmeier/Tipandjan/Janchen 2015; Thongniam/Prasithrathsint 2020). No-
tably, Bender/Beller/Klauer (2018) uniquely included an equal number of neuter stimuli
in German, matching the quantities of feminine and masculine stimuli. However, the
EAST task in these studies required participants to categorize neutral items as either
feminine or masculine. Cook (2016) is notable for testing the neutral third-person sin-
gular pronoun in both Russian and English.

Overall, the studies from the past decade are limited to a narrow set of languages
and use tasks that fail to capture the unconscious effects of genus on conceptualization.
Consequently, their findings lack generalizability to most languages and do not support
the relativity hypothesis.

The current study results have serious implications for both theory and practice.
Theoretically, it is crucial to broaden the range of languages studied and refine current
methods while developing new approaches beyond those identified in the literature.
Practically, researchers should be cautious when interpreting results from established
procedures and avoid generalizing binary genus concepts to languages with different
gender systems including those marking neuter genus.

Conclusion

This review examined the impact of genus on cognition within the relativity framework.
It revealed a downward trend in the number of studies conducted over the past four
years and a focus on few languages, with a bias toward German and English. Studies
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often misrepresented three-genus systems by excluding the neuter or forcing binary
sex categorization. Future research should improve theoretical and methodological ap-
proaches by broadening linguistic diversity and refining existing methods.
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Appendix A Summary of the reviewed studies
Year Authors Language Participant Participant Population Type  Task Type
Number Selection
and Sex Method
2013 Imai, Schalk, German, 57 Random Students from SAT®
Saalbach & Japanese sampling Zurich and Tokyo
Okada areas
2014 Vuksanovic, Serbian 136 female, Random Students Description
Bjeki¢ & 131 male sampling Task
Radivojevi¢
2015 Beller, Nynorsk, 64 female, Random Volunteers from VAT®
Brattebg, Lavik, Bokmal (Two 43 male sampling Bergen
Reigstad & varieties of
Bender Norwegian)
2015  Lambelet L2 French, 89 female, Self Erasmus students VAT
L1 various 193 male evaluation in Switzerland
languages
2015 Nicoladis, Russian, English 11 female, Parent Russian-English SAT
Da Costa 9 male evaluation bilingual kids
& Foursha-
Stevenson
2015 Samuel, Roehr- L2 English, 43 female, Random Students from Grammatical
Brackin & L1 various 21 male sampling Essex Congruency
Roberson languages Task
2015 Sedimeier, German, 117 female, ~ Random Students from Potency Scale
Tipandjan & Tamil 112 male sampling Chemnitz Task, Triadic
Janchen Similarity
Task and
Description
Task
2016a Bender, Beller German 93 female, Random Volunteers from EAST” and
& Klauer 84 male sampling Freiburg VAT
2016b  Bender, Beller German 66 female, Random Volunteers from EAST and SAT
& Klauer 52 male sampling Freiburg
2016 Cook Russian, English 21 female, Self Russian students Reaction Time
22 male evaluation and English Task
monolinguals
2017 Vernich Lithuanian, 128 Self Students from VAT
Italian, German, evaluation Kaunas and Vilnius
Russian
2017 Vernich, Estonian, Italian 60 female, Random Students from VAT
Argus & 60 male sampling Milan, Kaunas and
Kamandulyté- Tallin
Merfeldiené
2018 Bender, Beller German 50 female, Random Students from EAST
& Klauer 26 male sampling Freiburg

5  Sex Assignment Task
6  Voice Attribution Task
7  Extrinsic Affective Simon Task
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Year Authors Language Participant Participant Population Type  Task Type
Number Selection
and Sex Method
2018 Incera, English, Spanish 52 Random Volunteers from MouseTracker
McLennan, sampling Cleveland and Task
Stronsick & Santander
Zetzer
2018 Montefinese, Italian, — — — Semantic
Ambrosini & German Differential
Roivainen Task
2018  Sato & French, English 33 female, Specific French-English Priming Task
Athanaso- 26 male placement  bilinguals and
poulos test native English

monolinguals

2019  Maciuszek, Polish 272 female,  Random Students form Triadic

Polak & 100 male sampling Krakow Similarity

Swiatkowska Task, Reaction
Time Task
(modified
Implicit
Association
Test) and VAT

2019  Pavlidou & German, Greek 63 female, Random Students from SAT
Alvanoudi 63 male sampling Berlin and
Thessaloniki
2019  Speed & Majid  German, French 83 female, Self Volunteers from Description
20 male evaluation  Nijmegen and Lyon  Task
2020 Bin Dawood, Arabic, English 49 female, Self Students from VAT
Sen & Wu 71 male evaluation Riyadh and
Marquette
2020 Sato, French, English 27 female, Self Students from Event-related
Casaponsa 13 male evaluation Lancaster Potentials
& Anthahas- Task
opoulos
2020 Thongniam & Russian, Thai 12 female, Random Students from Triadic
Prasithrathsint 12 male sampling Bangkok Similarity Task
2021 Gygax, Sato, French, — — — Memory-
Ottl & Gabriel German, English based
Approaches
to Reading
2022 White, French, English 20 female, Self Volunteers from Description
Cunningham & 12 male evaluation Montreal Task
Zampini
2023 AlSabbagh Arabic, English 25 female, Random Students from Free
25 male sampling Bahrain Association
Task

Source: Data compiled from the articles included in this systematic review of research studies published
between 2013 and 2023.
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