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ABSTRACT 

The aim of this study was to investigate the potential relationship between 

grammatical categories and cognition by examining whether grammatical 

gender affects the conceptualisation of objects. Though several studies have 

set out to investigate the potential relationship between grammatical gender 

and cognition, the results to date seem inconclusive and somewhat 

contradictory. It seems of particular interest to undertake further studies in 

the area, and one of the aims of this project is to establish the groundwork for 

targeted research into the key issues surrounding the potential relationship 

between grammatical gender and the gender-related conceptualisation of 

objects. In order to address the research question guiding this investigation, a 

three-phase experiment was designed to uncover and represent any potential 

differences and/or similarities in the ways in which the speakers of five 

different languages, with differing grammatical gender systems, 

conceptualise objects. The five selected languages represent three language 

families: Indo-European (Germanic and Romance), Uralic-Altaic (Finno-

Ugric) and Afro-Asiatic (Semitic). These languages provide the most 

comprehensive coverage to date of a gender loading scale that classifies 

languages according to the extent to which they oblige their speakers to be 

mindful of gender. Comparison of the possible effects of a grammatical 

category, such as grammatical gender, in these five languages was expected 

to unveil how linguistic categories may interact with cognition.  
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The formal analysis of the data was based on a random effects logistic 

regression generalised linear mixed model. The goal of this model was to 

assess the propensity of the stimuli to generate adjectives that elicit responses 

systematically favouring a conceptualisation suggestive of an association with 

a particular gender. This study found no evidence of a positive correlation 

between grammatical gender and the conceptualisation of objects. In fact, the 

results suggest that grammatical gender may have a ‘clouding’ effect on 

gender-related conceptualisation, which appears to suppress the confidence 

with which participants ascribe gendered characteristics to objects.  
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CHAPTER 1 - INTRODUCTION 

 

Does language influence cognition? This question fascinated scholars as early 

as the Vedic Period circa 1500 B.C. (Deshpande, 2000). It has often attracted 

the attention of academics and the general public alike, with frequently 

passionate disputation and myriad theories proposed. Sometimes, amateur 

observations have provided the grounds for breakthroughs that seem to have 

eluded the academics. What seems to have triggered a new line of debates on 

the subject were the observations of a fire insurance investigator-cum-linguist: 

Benjamin Lee Whorf. During the course of an investigation, Whorf observed 

that certain choices of words and other various linguistic features can have a 

direct impact on people’s thought process and thus their way of 

conceptualising the world (Whorf, 1939); he concluded that language affects 

cognition and worldview, and with that conclusion, perhaps unwittingly, he 

ushered in a new era of linguistic enquiry into the potential interrelationship 

of language and cognition.  

 

Amongst linguists examining the questions surrounding this 

interrelationship, one particular area seems to spark heated discussion: 

grammatical gender and its potential effects. While the mere mention of the 

topic can stimulate vigorous debate, the overwhelming majority of the 

research and ensuing data concerning the role of grammatical categories in 
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cognitive processes is based on a priori arguments (Allan, 1977; Braunmüller, 

2000; Köpcke & Zubin, 1984; Trudgill, 1999). Only recently have there been 

attempts to examine this proposed connection with testable hypotheses and 

actual data, opening the way to further studies that will be able to make use 

of a posteriori justifications based on empirical evidence (Rigalleau & Caplan, 

2000; Schweppe, Runner, & Fürstenberg, 2009; Sera, Elieff, Forbes, Burch, 

Rodríguez & Dubois, 2002). This study focuses on the relationship between 

grammatical categories and cognition by examining whether grammatical 

gender, or a lack thereof, affects cognition, or more precisely, the 

conceptualisation of objects. To date, only a few studies have set out to 

investigate particular linguistic sub-systems across different languages and to 

examine how speakers of those languages perform in classification tasks (Sera 

et al., 2002).   

 

In order to gain insight into the relationship between grammatical categories, 

such as grammatical gender, and conceptualisation, the present study carried 

out experimental research designed to reveal differences and/or similarities in 

five languages with differing grammatical gender systems. These five 

languages are Hungarian, English, German, Spanish and Hebrew. Three of 

the five languages examined in this study (German, Spanish and Hebrew) 

incorporate full grammatical gender systems, whereby all nouns are assigned 

a gender. Another language (English) has remnants of a grammatical gender 
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system in its pronominal system (but not in its nominal class), while the fifth 

language (Hungarian) lacks grammatical gender altogether. English has been 

chosen as the majority of the studies undertaken in the area use English as 

their control language. In the case of German and Spanish, the primary reason 

for their selection for this study was their relatively extensive use in 

experiments looking into the possible effects of grammatical gender on 

cognition, as well as the fact that the two languages assign opposite 

grammatical genders to a number of nouns, thus making them ideal for 

studies like this one. While English, German and Spanish feature in a number 

of previous studies, there were two additional and much less studied 

languages included in this study: Hebrew and Hungarian. As the necessity to 

include non-Indo-European languages in analyses aimed at exploring the 

interrelationship of grammatical gender and cognition had been identified in 

previous studies (e.g. Boroditsky, Schmidt & Phillips, 2003), the inclusion of 

these two languages was expected to lead to a clearer, richer analysis. Apart 

from being non-Indo-European, Hebrew was selected as it incorporates a 

similar grammatical gender system to German and Spanish, however, 

grammatical gender permeates Hebrew to a much greater degree than it does 

the other two gendered languages. Finally, and perhaps more significantly, 

Hungarian was selected as it completely lacks a grammatical gender system. 

In this study, Hungarian speakers formed the control group (for further 
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discussion on the characteristics of these five languages related to 

grammatical gender see Section 2.4). 

 

To date, the number of studies undertaken on languages that lack 

grammatical gender completely is negligible (Beit-Hallahmi et al., 1974; 

Guiora, 1983; Guiora, Beit-Hallahmi, & Sagi, 1980). Comparison of the 

possible effects of grammatical gender in these five languages was expected 

to unveil whether a grammatical category, such as grammatical gender, may 

produce a positive correlation effect, as it had been claimed in previous 

studies (e.g. Boroditsky et al., 2003; Sera et al., 2002) and whether this effect 

holds across all five languages. Though several studies have set out to 

investigate this relationship between grammatical gender and cognition, their 

results, as will be discussed in the ensuing literature review, seem 

inconclusive and at times somewhat contradictory.  

 

Furthermore, I am unaware of any studies that set out to examine potentially 

consistent patterns between grammatical gender and cognition in both 

gendered and non-gendered languages. The vast majority of the studies 

undertaken in this area relied on English speakers as the control group, 

claiming English to be a gender-neutral language. However, it should be 

noted that the jury is still out, so to speak, on whether English can be treated 

as a non-gendered language (see discussion in Section 2.4.2). From the 
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viewpoint of a Spanish-, German- or Hebrew speaker, English may seem as a 

language whose grammar is void of gender, however from the viewpoint of 

speakers of indisputably non-gendered languages, such as Hungarian, 

Finnish or Estonian, English seems to be a ‘gender-loaded’ language. 

Although not the focus of this investigation, the present study was thus 

expected to yield data relevant to the discussion on whether English can in 

fact be treated as a non-gendered language in the context of grammatical 

gender systems interacting with cognition. 

 

While the research design of this study chiefly relied on replicating previous 

studies (for detailed discussion see Chapter 3), this study extended the scope 

of previous experiments by increasing the number of participants and the 

number of languages investigated. This study departed from previous 

methodologies (e.g. Boroditsky et al., 2003) in that all experiments were 

conducted in the participants’ native language and also by replacing English, 

whose non-gendered status is a matter of debate, with Hungarian, a clearly 

non-gendered language, as a control language. It was expected that these 

alterations of the research designs employed to date would produce more 

reliable conclusions.  

 

This thesis is organised as follows: Chapter 2 discusses the cognitive process 

central to this investigation, the conceptualisation of objects, and provides 
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working definitions of the key gender terms used throughout this thesis. This 

is followed by an elaboration of the gender-related characteristics of the five 

languages, leading to a comprehensive review of the body of literature 

pertinent to the aims of this study. The final section of Chapter 2 sets out the 

main aim and specifies the research question guiding this investigation.  

 

Chapter 3 provides a detailed description of the design of each phase of the 

three-phase experiment that was used to collect data. The sections describing 

the first two phases are further divided into sub-sections that specify details 

of the participants, the stimuli used and the procedure of the experiments 

administered in these phases. The final sections of Chapter 3 explain how 

gender load scores were established for each stimulus and discuss in detail 

the statistical modelling approach used to scrutinise the data collected.  

 

Chapter 4 discusses the results of selected stimuli, including data summaries 

and formal analyses of the gender ratings across all five languages. For this, 

stimuli were divided into two main groups: control and test stimuli. The 

presentation of the results for the test stimuli is further divided into four sub-

groups: three of the sub-groups narrow the focus of comparison to two 

languages in which the grammatical gender of the test stimuli were opposites 

of one another, while in the fourth sub-group the grammatical gender of all 

stimuli is consistent in the three gendered languages. This chapter also 
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presents two additional analyses, carried out on the part of the data indicating 

rates of indecision, the results of which point to a ‘clouding effect’ that 

grammatical gender may have on the gender-related conceptualisations of 

objects.  

 

Chapter 5 addresses the research question posed in Chapter 2 and discusses 

the implications of the findings. This chapter compares the results of this 

investigation with those of previous studies, discusses the significance of the 

changes implemented in the methodology and analysis and explores the 

significance of the overall findings before it details the limitations of this 

study. Lastly, Chapter 6 draws the final conclusions and outlines directions 

for further research. 
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CHAPTER 2 – LITERATURE REVIEW 

 

2.1 – Introduction and overview  

As indicated in the previous introductory chapter, despite a number of 

studies having set out to examine the relationship between grammatical 

gender and cognitive processes, inconsistencies in the findings are apparent. 

For decades, evidence of the effects of grammatical gender on mental 

representations of entities has been put forward in various publications 

(Baron, 1971; Bassetti, 2007; Beit-Hallahmi et al., 1974; Boroditsky et al., 2003; 

Comrie, 1999; Cubelli, Paolieri, & Lotto, 2011; El-Yousseph, 2006; Flaherty, 

2001; Jescheniak, 1999; Martinez & Shatz, 1996; Phillips & Boroditsky, 2003; 

Schweppe, 2006; Sera et al., 2002; Vigliocco, Vinson, Paganelli, & Dworzynski, 

2005; Yorkston & De Mello, 2005). It has often been posited that speakers of 

languages with a grammatical gender system, such as Spanish or German, 

may think of grammatically feminine entities as having intrinsic feminine 

characteristics and grammatically masculine entities as having intrinsic 

masculine characteristics. The rationale behind these claims appears to lie in 

the views on the interrelationship of grammatical categories and cognition or 

worldview. Speakers of languages with grammatical gender systems have to 

use the appropriate grammatical gender category whenever they talk about 

objects, animals, natural kinds or abstract concepts. For example, in the case 

of Spanish or German speakers, depending on the language, this may mean 
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choosing the appropriate form for adjectives, articles, ordinal numbers, 

pronouns and participles. From early childhood, Spanish speakers learn that 

all entities belong to a masculine or feminine category, while German children 

learn to categorise entities into three groups: masculine, feminine and neuter. 

It is often suggested that when children learn this categorisation, they have no 

reason to think that it is arbitrary, and may think that the referents have 

characteristics whereby their nouns are masculine or feminine (Gygax, 

Gabriel, Sarrasin, Oakhill, & Garnham, 2009; Martinez & Shatz, 1996). 

Purportedly, just like children learn that sparrows and woodpeckers belong 

to the same category (birds), so do Spanish-speaking children learn that chairs 

(la silla) and doors (la puerta) belong to the same category (feminine), while 

German-speaking children learn that pencils (der Bleistift) and keys (der 

Schlüssel) belong to the same category (masculine).  

 

Anecdotal evidence of the effects of grammatical gender on representations of 

entities has been reported in the past (Jakobson, 1966), and philosophers have 

long pondered the idea that grammatical gender reflects natural properties of 

entities (Fodor, 1958). These findings were influential in a number of recent 

studies that overarch a large scope of various disciplines. For instance, 

Bassetti (2007) reports that a recent global advertisement campaign for a 

sportswear brand, featuring a football that talks to the audience, was made 

‘more appealing’ to local audiences by using male or female voices for the 
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football, to match the grammatical gender of the word ‘football’ in different 

languages. The football speaks with a feminine voice in the Brazilian 

Portuguese advertisement (‘football’ in Brazilian Portuguese being a 

grammatically feminine noun – ‘a bola de futebol’), and with a masculine voice 

in the German advertisement (‘football’ in German being a grammatically 

masculine noun – ‘der Fußball’). Bassetti (2007) argues that the German 

audience expects the football to speak with a masculine voice and would not 

immediately relate a female voice to the football, asserting that grammatical 

gender directly affects the audience’s expectations. However, it should be 

noted that Bassetti’s arguments were based on the mere observation of 

strategies by these particular advertisers without delving deeper into why a 

football was assigned a female voice in a Portuguese advertisement and a 

male voice in a German advertisement. She fails to address the question 

whether the advertisers’ strategies were based on measurable evidence (e.g. 

results of psycholinguistic experiments) or merely on the speculation that the 

audiences would entertain different expectations as a result of the contrasting 

grammatical genders that the above two languages assign to ‘football’.   

 

In another study, Yorkston and De Mello (2005) suggested that Spanish 

speakers prefer grammatically feminine brand names for products 

stereotypically associated with women, and vice versa for men. They chose 

eight fictitious brand name roots and manipulated the grammatical gender of 
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the brand names by changing the –o or –a endings attached to the root 

(following the general rule in Spanish for morphological endings of masculine 

and feminine nouns; e.g. from the root Aiz, they derived Aizo as masculine 

and Aiza as feminine). Yorkston and De Mello (2005) also selected a list of 

products which, according to them, “possessed strong masculine or feminine 

semantic associations” (p. 226). For example, beer and whiskey were classified 

as masculine drinks, while white wine and margarita were classified as 

feminine drinks. They presented participants with the products featuring 

different brand names (i.e. fictitious brand names with masculine and 

feminine endings) and asked the participants to evaluate them. According to 

their results, participants preferred, for example, the fictitious brand name 

Aiza for a margarita drink (stereotypically associated with women), and Aizo, 

rather than Aiza, for a beer (which is stereotypically considered a man’s 

drink). While these results are accompanied by meticulous analysis of the 

data, the basis on which Yorkston and De Mello classified products as either 

masculine or feminine appears somewhat speculative. They also fail to 

address the possibility that preferences were not assigned following 

masculine/feminine associations, but because the entities themselves may 

have been conceptualised in a specific way, regardless of the grammatical 

gender.     
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What generates this heightened and prolonged interest in the relationship 

between grammatical gender and cognition? Scholars such as Ibrahim (1973), 

Kilarski (2007) or Trudgill (1999) argue that grammatical gender is a purely 

linguistic category. In other words, it is a category that seems to bear no 

correspondence with gender as a social concept and is entirely arbitrary. In 

languages with a grammatical gender system, while, for example, the female 

gender is assigned to biologically female beings, it is also assigned to 

inanimate objects, thus creating a category of entities that bear no relation to 

the so-called real world. After all, one liquid, a margarita cocktail, does not 

seem any more intrinsically female than another liquid, beer. Unlike other 

categories, such as number or colour, grammatical gender seems to create 

categories that are not influenced by object/entity features. According to 

Bassetti (2007, p. 254), for example, grammatical gender provides the best 

platform for the investigation of the “pure effects of language, without the 

potential confounding effects of non-linguistic cognition”.  

 

Apart from Bassetti, many a scholar has used grammatical gender as the ideal 

test bed for theories of linguistic relativity; however, as it will be discussed in 

this chapter, the results seem somewhat inconsistent. This chapter is divided 

into thematic sections: first, the concept central to this investigation, the 

conceptualisation of objects, will be discussed. Next, the key gender terms 

and concepts used throughout this thesis will be defined, before elaborating 
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on the gender-related characteristics of the five languages in the study. This is 

followed by a comprehensive review of relevant experiments. The 

experiments have been divided into two groups: earlier studies and recent 

studies. The reason for this is the apparent break with previous conceptual 

theories from the 1990’s onward that resulted in a paradigm shift. The final 

section of this chapter will chart the main aim of this study, as well as state 

the research question that was to guide this investigation. 

 

2.2 – Conceptualisation of objects  

Although extensive research has been undertaken on the relationship 

between language and cognition, inconsistencies in the findings, as well as a 

substantial degree of dissension among scholars, remain apparent. Whilst 

many studies suggest that language affects cognition (Davidoff, Davies, & 

Roberson, 1999; Levinson, 1996; Lucy, 1992; Martinez & Shatz, 1996; Miller, 

Smith, Zhu, & Zhang, 1995; Sera, Bales, & del Castillo Pintado, 1997; Sera, 

Berge, & Castillo-Pintado, 1994; Sera, et al., 2002; Sera, Reittinger, & del 

Castillo Pintado, 1991), a large number of other studies argue against such 

effects (Fodor, 1983; Heider & Oliver, 1972; Malt, Sloman, & Gennari, 2003; 

Munnich & Landau, 2003; Pérez-Pereira, 1991; Soja, Carey, & Spelke, 1991). 

The degree of dissention suggested by these differing positions prompts the 

question: despite this large body of research stretching over a protracted 

period of time, why is it that this controversy endures? It seems that one of 
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the possible reasons could be the gaps in our understanding of the 

phenomena of language and cognition as individual entities. It would seem 

likely that separate comprehension of the nature of language and the nature 

of cognition would better facilitate our identifying the manner in which they 

interact (Kuczaj & Hendry, 2003).  

 

Early thinkers, such as Spinoza, viewed cognition as a conscious activity of 

the mind (Rorty, 1987). Most contemporary philosophers and social scientists, 

however, treat cognition as automatic, not subject to conscious control (Bargh 

& Morsella, 2008; Ham & van den Bos, 2010; Merikle, 1992; Merikle & 

Reingold, 1990). Contemporary scholars, such as Fauconnier (1997; 

Fauconnier & Turner, 2002) or Barsalou (1999; Barsalou, Breazeal & Smith, 

2007; Barsalou, Huttenlocher, & Lamberts, 1998), focus on the complexity of 

the mental processes that make up cognition, such as categorisation, 

perception, memory, action and learning. It is widely accepted among these 

scholars that cognition is more than a mere collection of these processes 

operating in a modular cognitive system, rather it is something that emerges 

as a result of interdependencies between these processes (e.g. Barsalou, 1999; 

Damasio, 1989; Glenberg, 1997).  

 

Not only is cognition made up of various processes, it also reflects social 

evolution, context and contributions from developmental processes, all of 
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which suggest that human cognition is highly susceptible to a large number 

of influences, including linguistic and cultural influences (Barsalou, 1999; 

Martin, 2007). Thus Barsalou et al. (2007) recommend a change in the way we 

study cognition. They propose that researchers should adopt a holistic way of 

studying cognitive processes, taking into account not only the complexity in 

their coordination, but also that these processes usually form part of situated 

actions or social interaction, potentially affected by not only linguistic, but by 

myriad non-linguistic influences, such as idiosyncrasies or cultural 

differences. Scholars (e.g. Bloom & Keil, 2001; Núñez, 2007) seem to agree that 

additional, larger scale studies and more empirical evidence are needed in 

order to further our understanding of human cognition and the exact way the 

various processes within it interact. Although research should concentrate on 

the coordination of these individual processes, numerous difficulties 

associated with the isolation of various confounding factors/effects that are 

involved still appear to necessitate the narrowing of the focus of research 

down to, at least, a subset of processes. The remainder of this section aims to 

focus more closely on the process central to this thesis: the conceptualisation 

of objects. The following paragraphs provide an overview of the main views 

on concept formation and representation following the seminal work of Smith 

and Medin (1981), beginning with an overview of the classical view, followed 

by a summary of the main points of two more contemporary views: the 

probabilistic and exemplar views.   
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In order to gain insight into how grammatical categories, such as grammatical 

gender, may influence cognition, or more precisely our conceptualisation of 

objects, the most relevant cognitive process to explore is the way concepts of 

these objects are formed and represented. The most basic function of concepts 

is to simplify the way in which we perceive the world around us, so we are 

able to build a mental model of the world and manage all the stimuli to which 

we are exposed. Concepts provide a taxonomy of things, such as objects, 

events etc., thus enabling our minds to deal with a structured network of 

classes (or ‘categories’) of these entities, rather than having to ‘think’ of each 

object or event as unique (Smith & Medin, 1981). Although this may seem 

somewhat trivial, this ability to experience one particular object as a member 

of a class is crucial in guiding our behaviour in new situations and also 

central to how we perceive objects. Concepts enable us to go beyond the 

information given: once an entity is assigned to a class on the basis of its 

perceptible attributes, inferences related to its non-perceptible attributes can 

be made (Woods, 1981). In other words, our concept of an object is not only 

determined by sensory processing, such as seeing or touching the object, but 

also by expectations and associations developed through prior interaction 

with similar objects (Barsalou et al., 2007). For example, relying on perceptible 

properties, such as colour and shape, we can identify an entity as a 

watermelon and, as a result of our prior interaction with other watermelons, 

we can also infer that it will be red on the inside, even though this redness 
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cannot be seen until we cut it. Furthermore, apart from inferring non-

perceptible properties of an individual entity, concepts also function as 

pattern-recognition devices. This allows us to classify novel entities by 

drawing inferences based on the characteristics that are ascribed to the 

instances of a category. Vice versa, if an unfamiliar entity is identified as an 

instance of a category, we can infer that it will have certain characteristics 

(Murphy, 2002). So, for example, having a concept of chocolate means that we 

know something about the properties of the entities that belong to the 

category of chocolate (e.g. that chocolate is edible, sweet, usually firm, etc.). This 

knowledge allows us to categorise a novel entity as chocolate if it has some of 

the perceptible properties of chocolate. Conversely, if we know nothing about 

a novel entity but are given the information that it is chocolate, we can 

immediately infer that this entity will have at least some of the properties of 

chocolate (i.e. it will be edible, sweet, firm, etc.). It seems that concepts are 

central to our simplifying, organising and managing the numerous stimuli 

that we encounter. The following sections will turn to how concepts are 

formed, structured, and represented in our minds. According to Smith and 

Medin (1981; Medin & Smith, 1984), there are three views with regard to the 

structure of concepts: the classical, probabilistic and exemplar views. In the 

following, these views will be briefly addressed in turn. 
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The idea that concepts are mentally represented as definitions has been the 

pervasive view on concept formation since the time of Aristotle (Smith & 

Medin, 1981; Murphy, 2002). This view, which Smith and Medin (1981) 

dubbed the classical view, holds that all instances of a particular concept share 

characteristics that are both necessary and jointly sufficient to define the 

concept, and thus determine membership in a category. For a characteristic to 

be necessary, every instance of a concept must have it and, in turn, every 

entity jointly sharing all characteristics in the definition must be an instance of 

that concept.  

 

According to this view, every entity is either a member or a non-member of a 

category, with no ‘grey area’ in between the categories (Murphy, 2002), and 

concepts are represented in the mind as summary descriptions of an entire 

category. The importance of such condensation to sets of characteristics to 

describe a whole concept, rather than representing individual entities, is that 

it greatly reduces the amount of information we need to store (Mervis & 

Rosch, 1981). For example, this view may provide the following set of 

characteristics to define the concept of fruit: edible, fleshy, sweet, product of a 

flowering plant, contains seed/s. According to the classical view, every instance of 

fruit must have all these characteristics and, in turn, every entity that jointly 

shares all these characteristics must be an instance of fruit. While such a 

definition of the concept of fruit, as Mervis and Rosch (1981) emphasise, 
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would serve to reduce the amount of information we need to store in memory 

and it would still be informative enough to be useful, it does not seem to aptly 

account for the variability of human concepts and the often fuzzy boundaries 

between categories of entities, as will be briefly discussed in the following.  

 

To continue with the above example, the classical view would run into many 

difficulties explaining whether, for example, a tomato, an olive or an avocado 

would be classified as an instance of fruit as most people do not associate 

sweetness with these entities, whereas, according to the classical view, sweet 

would be one of the defining characteristics of the concept of fruit. Indeed, 

empirical research from the 1970’s onward has identified numerous problems 

with the classical view of concept formation. For example, Hampton (1979) 

gave participants the task of rating items on whether they were members or 

non-members of various categories. He found that, instead of clearly 

segregating items into groups of members or non-members, the ratings of 

participants placed these items on a continuum, with no obviously 

identifiable category membership for a number of items and with no clear 

break between categories. McCloskey and Glucksberg (1978) provided further 

evidence suggesting that the conceptualisation of objects is not as clear-cut as 

the classical view suggests when they found that participants were also likely 

to be inconsistent in their judgments and change their minds when asked 

about category memberships of ‘borderline’ entities (e.g. whether an olive is 
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an instance of fruit or whether a bookend is an instance of furniture). These 

examples and the empirical research carried out on the classical view of 

conceptualisation suggest that this view is not apt to deal with concepts that 

are difficult, or at times impossible, to clearly categorise and therefore it 

cannot handle all concepts, prompting investigators to turn to alternative 

views. 

 

The probabilistic view on concept formation is similar to the classical view in that 

it also assumes that concepts are summary representations of characteristics 

(Medin & Smith, 1984). However, rather than applying definitions as the 

classical view, this view assesses similarities between entities in order to 

categorise them. This view holds that concepts are represented by 

characteristics that are usually features of the category members. However, for 

a characteristic to be included in the summary representation, it only needs to 

have a substantial probability of occurring in instances of the concept (Medin & 

Smith, 1984; Murphy, 2002). Furthermore, the probabilistic view assumes that 

not all characteristics have the same weight in determining whether an entity 

is a member of a category or not. The more often a characteristic appears in a 

category and does not appear in other categories, the greater its weight will 

be (Rosch & Mervis, 1975). For example, in the case of the concept of fruit, the 

probabilistic view assigns greater weight to the feature that a fruit is a product of 

a flowering plant, as it is a feature shared by all instances of fruit, whereas this 
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view would assign lesser weight to the feature that a fruit is sweet, as there are 

instances of fruit that most people would not rate as sweet. Thus, according to 

the probabilistic view, an olive could be classified as fruit, even if perhaps not 

the most typical one. This view of concept formation takes into account that 

conceptualisations of objects are usually not perfectly discrete and that the 

boundaries between concepts are often vague or ‘fuzzy’ (Andersen, 1975; 

McCloskey & Glucksberg, 1978; Rumelhart & Ortony, 1977).  

 

The probabilistic view seems to have overcome the main problem of its 

predecessor, the classical view, which was its rigidity. This view allows for a 

better representation of the diversity and complexity of human concepts. 

However, while increased flexibility seems to be this view’s greatest 

advantage over the classical view, this flexibility also poses the problem that 

the probabilistic view may in fact be too unconstrained both with respect to 

what can be possible characteristics and what can be possible categories 

(Medin & Smith, 1984; Murphy, 2002). For example, while it seems a lot easier 

to categorise an olive as an instance of fruit, following this view’s 

assumptions, it would seem just as easy to categorise an olive as an instance 

of vegetable, depending on which characteristics are given more weight and 

how the boundaries between the concepts of fruit and vegetable are drawn. 

Therefore, this view of concept formation, while better accounting for the 
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variability of categories of human concepts and the often fuzzy boundaries 

between them than the classical view, may be in fact be too flexible.  

 

The third view on concept formation discussed in this section is the exemplar 

view. This view radically departs from both previously described views in 

that it does not assume that concepts are defined by sets of characteristics, 

either in way of definition as in the classical view or of similarity as in the 

probabilistic view. Instead, the exemplar view posits that concepts arise from 

stored exemplar information, in other words, a concept derives from our 

encounters with instances of that concept (Medin & Smith, 1984; Medin & 

Schaffer, 1978; Murphy, 2002). These instances, or exemplars, of a concept are 

weighted according to how typical they are of a concept (i.e. how similar they 

are to previously encountered instances). This means that, for most people, a 

red round apple would be a better exemplar of the concept of apple than an 

apple that is not red or round, as is the case with a number of varieties of 

apple (e.g. the Catshead apple can often resemble a pear, rather than a 

‘typical’ apple). Furthermore, findings of empirical research carried out on the 

factors influencing the weighting, or saliency, of an exemplar (e.g. Barsalou, 

Huttenlocher & Lamberts, 1998; Nosofsky, 1988) also suggest that the more 

frequently we encounter a particular exemplar of a concept, the more 

weighted, or salient, it becomes as an exemplar of that concept. For example, 

according to this view, our concept of bridge arises as a result of the bridges 
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we encounter in our lives and if we encounter a particular bridge frequently, 

each encounter would create another exemplar, giving that particular bridge a 

greater role in how we form our concept of bridge (Murphy, 2002). This means 

that our concepts are greatly influenced by the characteristics of individual 

instances we encounter of a concept as well as by the frequency with which 

we encounter them. So, someone who crosses the Golden Gate Bridge in San 

Francisco on a daily basis may have a somewhat different concept of bridge 

from someone whose only encounter with a bridge is crossing a small 

footbridge once a week in a park.  

 

The exemplar view seems to account for an even greater variability of human 

concepts than the views based on sets of characteristics, such as the classical 

and probabilistic views. Scholars undertaking empirical research on the 

exemplar view (e.g. Barsalou, et al., 1998; Medin & Schaffer, 1978; Nosofsky, 

1988) also report greater consistency in how participants tend to categorise 

objects. However, the exemplar view is sometimes criticised for its almost 

complete lack of constraints on what count as characteristics of a concept or 

even what constitutes a concept (Medin & Smith, 1984; Murphy, 2002).  

 

All three views discussed in this section acknowledge that concepts function 

as categorisation devices that greatly reduce the amount of information we 
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need to store in memory in order to make sense of the world around us. All 

three views also acknowledge that concepts are used to categorise novel 

entities by drawing inferences about such entities (Medin & Smith, 1984). 

However, these three views differ with respect to the stability of concepts 

both within an individual and across individuals. While the classical view 

holds that concepts are stable mental representation defined by sets of 

characteristics that are both sufficient and necessary, the other two views, the 

probabilistic and exemplar views, allow for a greater degree of variability, and 

therefore instability, in how categories are defined and where boundaries lie 

between them. According to the classical view, the concept an individual has 

of, for example, bridge is defined by a set of characteristics and therefore it is 

unlikely to substantially change. Also, this view presumes that the stability of 

a concept will hold across individuals as well, so when people think of a 

bridge they will have similar sets of characteristics in mind.  

 

However, the exemplar view assumes that concepts are far less stable both 

within individuals and across individuals. If concepts derive from encounters 

with exemplars, then frequent encounters with a new exemplar (e.g. someone 

moves to San Francisco and drives across the Golden Gate Bridge daily) can 

alter a concept (e.g. the concept of bridge in this case). Likewise, if someone 

has frequent encounters with a particular exemplar (e.g. the Golden Gate 
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Bridge) while another person does not, these two individuals are likely to 

have some differences between the ways in which they conceptualise a 

particular concept (e.g. bridge). This view suggests that concepts are far more 

malleable than assumed by the classical view and that what characteristics we 

assign to a concept is influenced by a large range of factors, such as the 

individual’s environment, experiences as well as cultural and idiosyncratic 

factors. Taken into account this apparent susceptibility of concepts to such a 

range of factors, it therefore seems plausible that grammatical features, such 

as grammatical gender, may also play a part in concept formation.  

 

While the views on conceptualisation outlined in this section differ in some 

respects (e.g. the stability of categories), all three views agree that 

characteristics play a central role in how we conceptualise and categorise 

objects. According to the classical and probabilistic views, we rely on sets of 

characteristics when categorising objects. Although the exemplar view holds 

that, instead of relying on sets of characteristics, our concepts are shaped by 

encounters with instances of a particular concept, this view does not deny 

that characteristics play a central role when we encounter novel entities. The 

exemplar view proposes that when we encounter such novel entities, we 

recognise feature patterns encountered in previous exemplars which, via 

drawing inferences, enables us to categorise the entity (Barsalou, 2005; 
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Murphy, 2002). It therefore seems arguable that comparing the characteristics 

that speakers of different languages associate with objects allows an insight 

into the ways in which the speakers of these languages conceptualise these 

objects and whether there are any identifiable differences that can be 

attributed to linguistic features, such as grammatical gender. The 

methodology of this present study was designed to address the central role 

that characteristics play in the process of concept formation.  

 

Whether grammatical features, such as grammatical gender, influence our 

concepts and if so how and to what degree, is, to date, still unclear and a 

matter of debate. A number of studies have investigated whether 

grammatical gender in a language influences the way people conceptualise 

objects in terms of masculinity and femininity. Various scholars (e.g. 

Boroditsky, et al., 2003; Sera, et al., 2002) proposed that the grammatical 

gender assigned to a noun influences the conceptualisation of its referent. For 

example, they claim that German speakers conceptualise bridges as more 

feminine, as a result of bridge (‘die Brücke’) being grammatically feminine in 

German, whereas Spanish speakers conceptualise bridges as more masculine, 

as a result of bridge (‘el puente’) being grammatically masculine in Spanish. 

Sections 2.5 and 2.6 aim to explore this debate in detail by reviewing the 
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relevant studies that set out to investigate whether grammatical gender plays 

a part in how we form concepts.  

 

2.3 – Notions of gender 

Gender, as a term, is sometimes used interchangeably with sex; however the 

two are different concepts. To put it simply, possessing different genitalia and 

other related biological characteristics is about biological factors, and 

therefore sex, while claiming that these biological differences manifest 

themselves in a set of characteristics that are seen as stereotypically 

distinguishing between male and female, is about gender. Gender encompasses 

a large range of characteristics from one’s social role to one’s social identity 

and gender studies usually discuss gender issues along a male-female 

dichotomy. Scholars tend to use many different gender terms and seem to 

accept that each of these terms may have more than one valid definition. The 

following sections will aim to give accurate definitions of the gender terms 

used throughout this study, namely: natural gender, grammatical gender, 

metaphorical gender and gender loading1. 

 

                                                 
1 Another gender term often cited, though not particularly relevant to this investigation is social gender, which refers 

“to the socially imposed dichotomy of masculine and feminine roles and character traits” (Kramarae, Treichler, & 

Russo, 1985, p. 173). Social gender has to do with stereotypical assumptions about what are appropriate social roles 

for women and men, including expectations about who will be a typical member of a class like surgeon or nurse. 

Deviations from such assumptions usually require overt formal markings, such as female surgeon or male nurse 

(Hellinger & Bußmann, 2003, pp. 10-11). Social and natural gender do not necessarily need to coinside: surgeon can 

denote a woman and nurse a man, however, according to current social norms, these cases should be marked for the 

sake of clarity (Reményi, 2001). 



 29 

2.3.1 – Natural gender 

Natural gender categorises entities according to non-linguistic reality, 

indicating gender according to referents’ biological sex, thus identifying them 

as either masculine, feminine or neuter (gender indefinite) (Hellinger & 

Bußmann, 2003, p. 8). In other words, the term natural gender refers to a link 

between grammatical gender categories and biological sex, or attributes 

stereotypically associated with biological sex, and is sometimes referred to as 

referential gender. While some researchers suggest a link between 

grammatical gender and natural gender, thus suggesting a link between 

certain grammatical gender categories and biological sex (Nastase & Popescu, 

2009; Sera et al., 2002), the general consensus among academics seems to be 

that there is no correspondence between the grammatical categories 

masculine, feminine and neuter and the biological categories male, female 

and neutral/inanimate (Graddol & Swann, 1989, pp. 120-121; Hockett, 1970, 

pp. 232-233; Koniuszaniec & Błaszkowska, 2003, pp. 260-263; Manera & 

Bazzanella, 2006, pp. 107-109). In the present study, entities with clear natural 

gender were selected as control stimuli in order to test whether the 

experiments appropriately gauge participants’ gender-related judgments.  

 

2.3.2 – Grammatical gender 

The notion of grammatical gender has attracted substantial attention from 

scholars. The debate over whether grammatical gender can be viewed as an 
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epiphenomenon that developed partly as a result of humans automatically 

and unconsciously categorising just about everything in the world (Lakoff, 

1987, pp. 5-7), or whether the category has a real cognitive status, suggesting a 

connection between grammatical gender categories and natural gender, has 

divided scholars for centuries. This arbitrariness versus analogy argument has 

served as a platform for many of the debates. While proponents of the 

analogist view suggest a relationship between grammatical gender categories 

and natural gender, advocates of the arbitrarist view argue that the 

connection between lexical and grammatical forms and their referents is 

purely conventional and arbitrary (Zubin & Köpcke, 1986, p. 140). In the 18th 

and 19th centuries scholars like Adelung (1783), Humboldt (1827) or Grimm 

(1890) sought the origin of grammatical gender in personification and an 

extension of natural gender to inanimates, based on a dichotomisation of such 

contradictory notions as active and passive, based, in turn, on biological 

properties of the sexes and their roles in procreation 2 . The notion that 

grammatical gender developed from natural gender was questioned at the 

end of the 19th century by neo-grammarians such as Brugmann (1889). In the 

early 20th century, the arbitrary relation between form and meaning was 

codified by Saussure (1916) and this view still largely forms the cornerstone of 

modern linguistic theories (Kilarski, 2007).  

                                                 
2 Other scholars, such as the British theologian Frederic Farrar, held more controversial and radical views, namely 

that grammatical gender was a characteristic of primitive languages and societies and was merely a “useless 

encumbrance” that is “inevitable at that early childish stage of the human intelligence” (Farrar, 1865, p. 212). 
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In contemporary linguistics, grammatical gender is usually described as a 

system of classification for nouns or noun-like words reflected in the 

behaviour of associated words (Corbett, 1991). The essential criterion of 

grammatical gender is taken to be agreement or systematic and predictable 

co-variance between the semantic value of being masculine or feminine of a 

noun or noun-like word, and the formal property of another word, such as an 

article (Curzan, 2003, p. 13). In other words, a class to which a noun or noun-

like word is assigned is reflected in the forms taken by other elements related 

to it (Comrie, 1999; Corbett, 1991). For instance, in German, a grammatically 

masculine noun’s ‘masculineness’ is reflected in the definite article. For 

example, the grammatically masculine noun Löffel (‘spoon’) requires the 

masculine form of the definite article der to form der Löffel (‘the spoon’). 

Similarly, in Spanish, articles and adjectives related to a noun take on the 

corresponding gender form. For example, the grammatically masculine noun 

vestido (‘dress’) requires the masculine form of the definite article el to form el 

vestido (‘the dress’), and the masculine form of any syntactically related 

adjective; for example, el vestido rojo (‘the red dress’ – masculine) as opposed 

to la falda roja (‘the red skirt’ –  feminine).  

 

Grammatical gender, though a common feature in languages throughout the 

world, is often viewed as non-essential to the functionality of language 
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(Comrie, 1999; Corbett, 1991; Curzan, 2003; Fodor, 1958; Ibrahim, 1973; 

Kilarski, 2007). A number of languages, such as Hungarian, Finnish or 

Estonian, have never had gender systems (Csire & Ilves, 2003; Laakso, 2003; 

Tainio, 2006), while others, such as English, have lost most features of their 

original grammatical gender systems over time, without this loss impacting in 

any way on the language’s functionality as a human communication system 

(Curzan, 2003). Ibrahim (1973, p. 26) treats grammatical gender as a non-vital, 

unessential grammatical category that is not necessary to the proper 

functioning of language. He argues that grammatical gender bears no 

authentic relation to conceptual categories, unlike other grammatical 

categories, such as tense and number. Ibrahim (1973, p. 26) concludes that 

grammatical gender is an “unessential category, which serves no useful 

purpose that cannot be served by some other means”. Many linguists seem to 

agree with Ibrahim’s position on grammatical gender. For example, Kilarski 

(2007) argues that grammatical gender is an arbitrary and redundant 

grammatical category. He, again comparing grammatical gender with tense 

and number, describes grammatical gender as “luxury, a category which is 

largely redundant or non-functional with respect to its role in grammar and 

human communication” (Kilarski, 2007, p. 2). Whilst agreeing with Ibrahim 

and Kilarski on most points regarding the role of grammatical gender in 

languages, Trudgill (1999) goes one step further by describing grammatical 

gender as “afunctional historical baggage” or “linguistic male nipples” (1999, 
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p. 149). Considering the increase in language contact in the modern world, 

Trudgill (1999, p. 149) claims that it is “not unlikely that languages with large 

numbers of afunctional grammatical devices will become less numerous, and 

indeed it is not entirely impossible that linguistic gender, except perhaps for 

natural gender in the third person, will one day disappear from the languages 

of the world, never to return.” 

 

2.3.3 – Metaphorical gender 

The third category of gender referred to in this thesis is metaphorical gender. 

Metaphorical here refers to a way of making gender-related judgments, and 

more specifically to categorising inanimates as belonging to a certain gender 

category, based on metaphorical associations in which characteristics or 

objects from one domain of experience are assigned to those of another 

domain to which they do not literally apply (Lakoff & Johnson, 1980, pp. 3-5). 

These assignments can be observed in the use of terms for spatial orientation, 

such as associating happy with up and sad with down, or in extending the 

meaning of soft to include emotional as well as tactile qualities (Lakoff & 

Johnson, 1980, pp. 14-17). Girls, for example, are supposed to be sweet, a 

metaphorical projection from the domain of taste into the domain of 

behaviour. As with the gender typing of more concrete items, such as 

hammers (stereotypically associated with males) and lipsticks (stereotypically 

associated with females), metaphorical associations seem to reflect co-
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occurrences of entities and correlations among attributes. For example, it can 

be argued that certain kinds of things, such as delicate colours and soft 

fabrics, are more likely to be seen in and to co-occur with the possessions and 

clothing of women and girls, rather than men and boys.  

 

Lakoff (1994) described metaphor as a partial and asymmetric mapping 

across conceptual domains. These mappings consist of fixed conceptual 

correspondences between aspects of a source and aspects of a target. 

Mappings are not arbitrary but are based on our knowledge and bodily 

experience in the world. In other words, to project knowledge metaphorically 

from one domain or concept to another, something understood about the 

source domain or concept must correspond to some aspect known or 

recognisable in the target; metaphor is a tool of insight that aids in our 

categorisation (Leinbach, Hort, & Fagot, 1997). 

 

Metaphors can be instrumental in interpreting experiences by raising subtle 

or hidden commonalities; metaphors can provide us with a perspective for 

comprehending something unknown by comparing it to familiar 

characteristics and experiences. Researchers in the field of cognitive 

psychology (e.g. Barsalou, 1999) argue that we do not perceive in a neutral 

way, rather we make judgments about the objects, persons, experiences, etc. 

surrounding us. In order to extract relevant information without 
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unnecessarily taxing our cognitive faculties, we tend to base our judgments 

on perceived similarities between the familiar and unfamiliar (Arbib, 1972). In 

the case of metaphorical gender, once a theme or dimension has become 

identified with one sex, we could expect new examples of a similar kind to be 

given the same valency and be assimilated into the way we make our gender-

related judgments about various objects in our surroundings (Leinbach et al., 

1997).3 In the present study, the notion of metaphorical gender, i.e. the gender 

with which participants associate particular characteristics, was central to 

gauging whether there are any differences attributable to grammatical gender 

in the ways speakers of different languages conceptualise objects.    

 

2.3.4 – Gender loading 

The term gender loading, coined by Guiora (1983), refers to the extent to 

which languages oblige their speakers to be mindful of gender. While it has 

often been posited that grammatical gender systems in languages affect the 

cognitive processes of the speakers of these languages (for discussion see 

Section 2.6), Guiora (1983) proposed that other linguistic factors, that are not 

classified as grammatical gender, can also have an effect on speakers’ gender-

related judgments. According to his system of classifying languages by the 

degree to which they necessitate speakers to take note of the sex and gender 

                                                 
3
 It should be noted, however, that, from a cognitive viewpoint, metaphors must be distinguished from other non-

metaphorical analogies such as similes, allegories or litotes (Cohen, 1979). 
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of their addressees, henceforth the Guiora Scale, there are four levels of gender 

loading: zero, such as Finnish or Hungarian, low, such as English, high, such as 

Spanish or German, and very high, such as Hebrew or Arabic (Guiora 1983; for 

further discussion see section 2.4). Guiora classified English as a language 

with some gender loading. Notwithstanding this, a number of recent studies 

treated English as a clearly non-gendered language (Boroditsky et al., 2003; 

Bussey & Bandura, 1999; El-Yousseph, 2006; Phillips & Boroditsky, 2003; Sera 

et al., 1994; Sera et al., 2002), citing the apparent lack of a clearly identifiable 

grammatical gender system as the reason.  

 

2.4 – Grammatical gender across five languages 

This section is concerned with the gender-related characteristics of the five 

languages investigated in this study. These five languages were selected to 

provide data from across a variety of languages with differing grammatical 

gender systems, thus allowing for the yielding of generalisable results. 

Furthermore, the languages selected for this study also provide the most 

comprehensive coverage to date of the gender loading scale proposed by 

Guiora (1983), including all four levels of gender loading: zero (Hungarian), 

low (English), high (Spanish, German) and very high (Hebrew). The reason for 

including two languages, Spanish and German, for the high level of gender 

loading is twofold: (i) this is the level, and in fact these are the two languages, 

involved in many of the recent experiments on the relationship between 
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grammatical gender and cognition (for example Boroditsky et al., 2003; 

Konishi, 1993; Sera et al., 2002) and (ii) there are marked gender assignment 

contrasts in these two languages, i.e. there are a number of nouns whose 

referents are identical, yet these two languages assign opposite grammatical 

genders to them (e.g. ‘bridge’ is grammatically masculine in Spanish but 

grammatically feminine in German). These gender assignment contrasts were 

expected to allow further insight into whether grammatical gender 

assignments and cognitive processes are in fact connected in any way.  

 

As discussed briefly in previous sections, three of the languages, Spanish, 

German and Hebrew, have clearly identifiable grammatical gender systems, 

whereby they assign a gender to all nouns and noun-like words. On the other 

hand, the other two languages, Hungarian and English, lack such a well 

defined grammatical gender system. While in the case of Hungarian, scholars 

agree that the language is completely void of any form of grammatical gender 

(Csire & Ilves, 2003; Guiora, 1983; Laakso, 2003; Reményi, 2001; Tainio, 2006), 

when it comes to English, opinions appear to differ significantly (Baron, 1971; 

Boroditsky et al., 2003; Bussey & Bandura, 1999; Curzan, 2003; El-Yousseph, 

2006; Fodor, 1958; Guiora, 1983; Phillips & Boroditsky, 2003; Rigalleau & 

Caplan, 2000; Sera et al., 1994; Sera et al., 2002).  
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As Hungarian grammar does not incorporate any form of grammatical 

gender, Section 2.4.1 will offer an overview of the characteristics of Hungarian 

related to natural gender, as well as provide examples to facilitate a better 

comparison with the other four languages. Section 2.4.2 will discuss relevant 

characteristics of English that point to a degree of gender loading not present 

in Hungarian, chiefly as a result of the gendered singular third person 

pronouns. In the cases of Spanish, German and Hebrew, a brief overview of 

the grammatical gender systems in these three languages will be provided in 

Sections 2.4.3, 2.4.4 and 2.4.5 respectively.  

 

2.4.1 – Hungarian  

Hungarian belongs to the Finno-Ugric branch of the Uralic-Altaic language 

family. In terms of number of speakers, it is the largest representative of the 

Finno-Ugric branch with about fifteen million speakers in Central Europe. 

Hungarian, as a language, has no close relatives; the languages closest to 

Hungarian are Finnish, Estonian, Saami and various languages spoken on the 

Western slopes of the Ural Mountains (e.g. Samoyedic, Mari, Manshi, Enets or 

Nenets) (Kontra, 1999; Váradi, 2001). Grammatical systems of Finno-Ugric 

languages differ significantly from those of other language families, with up 

to eighteen noun cases and complex two-tier verb conjugation systems whose 

role is to mark the definiteness/indefiniteness of a verb’s direct object 

(Abondolo, 1987). 
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In this study, Hungarian represents the ‘bottom step’ of the Guiora Scale. 

While the other languages included in this study, to varying degrees, 

incorporate a gender load in their grammatical systems, gender in Hungarian, 

like in other Finno-Ugric languages, is entirely absent as a grammatical 

feature (Abondolo, 1987; Laakso, 2003; Lakó, 1991). Hungarian nouns and 

their modifiers cannot be classified into different gender classes and do not 

change according to natural gender. Furthermore, grammatical gender is 

absent from the pronominal system of Hungarian, thus Hungarian does not 

have different personal pronouns for male or female (ő ‘he/she’, ők ‘they’), as 

can be seen in the following examples: 

(1) Gender-neutral personal pronouns   

a. (Ő) belépett a szobába. ‘He entered the room.’ 

b. (Ő) belépett a szobába. ‘She entered the room.’ 

 

The absence of gender loading in the pronominal system of Hungarian also 

means that gender does not form part of case-triggered declensions of 

personal pronouns. For example (continued on next page): 

(2) Subject and object 

a. (Ő) megcsókolta (őt). ‘He kissed her.’ 

b. (Ő) megcsókolta (őt). ‘He kissed him.’ 
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c. (Ő) megcsókolta (őt). ‘She kissed him.’ 

d. (Ő) megcsókolta (őt). ‘She kissed her.’ 

 

 

(3) Possessive pronouns 

a. Ez a könyv az övé. ‘This book is his.’ 

b. Ez a könyv az övé. ‘This book is hers.’ 

 

(4) Reflexive 

a. (Ő) megütötte magát. ‘He hit himself.’ 

b. (Ő) megütötte magát. ‘She hit herself.’ 

 

Although Hungarian grammar contains no inherent distinction of natural 

genders, some individual words reflect a gender loading that appears on a 

lexical level. The words férfi – ‘man’ and nő – ‘woman’ reflect the natural 

genders masculine and feminine, respectively. Furthermore, natural gender 

appears in word groups denoting semantic categories like animals or, in the 

case of human beings, professions, roles and social status. The marking of 

natural gender in Hungarian animal names is sporadic; only some of the most 

frequent domestic animals have their own male and female correspondents, 

such as bika – ‘bull’ and tehén – ‘cow’ or csődör – ‘stallion’ and kanca – ‘mare’. 

In the case of professions, an unmarked profession noun compounded with 
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the lexeme nő can ‘feminise’ the word. For example, eladó (‘salesperson’) + nő 

→ eladónő (‘saleswoman’), or színész (‘actor’) + nő → színésznő (‘actress’). It 

should be mentioned that the unmarked profession nouns can be, and most 

frequently are, used for both sexes. To mark social, such as married, status, 

the morpheme –né is often used. Although the lexeme nő and the morpheme  

–né are related, they are not to be identified with each other. The latter is often 

referred to as the ‘married name creating suffix’ and it can be attached to any 

male proper name and to some profession nouns as well. For example, Szabó 

János4 (Mr. János Szabó) + –né → Szabó Jánosné (Mrs. János Szabó) or doktor 

(‘doctor’) + –né → doktorné (the person known as the doctor’s wife, not to be 

confused with doktornő – ‘female doctor’). This distinction between the lexeme 

nő and the morpheme –né allows the making of a distinction unknown in 

most other languages (királynő ‘queen – monarch’ ≠ királyné ‘queen – the 

king’s wife’) (Nagy & Patti, 2006). As discussed above, Hungarian has no 

grammatical gender system and, apart from some so-called ‘feminising’ 

lexemes and morphemes, it has no features reflecting gender loading. In this 

respect, Hungarian is considerably different from the following languages. 

 

2.4.2 – English  

English belongs to the Germanic branch of the Indo-European language 

family. English is reputedly the most widely dispersed language in the world. 

                                                 
4
 In Hungarian, the surname comes first, followed by the given name or names. 
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While in terms of native speakers it comes third behind Mandarin and 

Spanish, it is spoken as a lingua franca in various countries and it is also the 

official language of a variety of international organisations, e.g. the 

Commonwealth of Nations, the Asia-Pacific Economic Cooperation (APEC) 

or the Organisation of the Petroleum Exporting Countries (OPEC), to mention 

a few. Despite its worldwide dispersion, the differences in most varieties of 

English are superficial and rarely disrupt mutual comprehensibility (Finegan, 

1987). 

 

In this study, English represents the step of the Guiora Scale classified as ‘low’ 

in terms of gender load. Although in recently published literature the 

majority of the studies claim that English lacks grammatical gender altogether 

(Boroditsky et al., 2003; Bussey & Bandura, 1999; El-Yousseph, 2006; Phillips 

& Boroditsky, 2003; Sera et al., 1994; Sera et al., 2002), a closer look at the 

English pronominal system and its comparison with non-gendered languages 

suggests otherwise (for examples that compare English with Hungarian, see 

section 2.4.1). Whorf (1956) even argued that, despite its limited presence 

compared with languages like Spanish or German, gender in English can in 

fact be considered a grammatical category. He (Whorf, 1956, p. 89) draws a 

distinction between two grammatical categories: overt and covert. An overt 

grammatical category is one having a formal mark that is present in every 

sentence that is a member of that category, such as plural in English. On the 
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other hand, a covert category includes members that are only marked in 

certain types of sentences. In English, gender may then be treated as a covert 

grammatical category marked only by the co-indexation of singular third-

person pronouns (Baron, 1971; Curzan, 2003; Fodor, 1958; Rigalleau & 

Caplan, 2000). To draw a comparison with Hungarian, in addition to the 

examples cited in section 2.4.1, the following example, adopted verbatim from 

Rigalleau and Caplan (2000, p. 25), shows that English speakers often rely on 

gender to select the antecedent of a pronoun. In example (5), the feminine 

pronoun she clearly denotes that the person who caught the big trout was 

Lisa, and not Ron. This kind of pronominal denotation is not possible in 

languages that do not incorporate any form of grammatical gender and have 

gender neutral personal pronouns (e.g. Hungarian).   

 

(5)    

 

Moreover, the following two examples, also adopted verbatim from Rigalleau 

and Caplan (2000, p. 26), show that in English a gender cue can be either 

sufficient, as in example (6a), or insufficient, as in example (6b), to determine 

the referent of a pronoun, while in non-gendered languages, such as 

Hungarian, these types of gender cues do not exist.  

 

(6) a. Max confessed to Sue because he wanted a reduced sentence. 

Just before dawn, Lisa was fishing with Ron in the boat and she 

caught a big trout right away. 
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    b. Max confessed to Bill because he wanted a reduced sentence. 

 

The above examples suggest that English does in fact oblige speakers to be 

mindful of gender, as it can sometimes be the only linguistic cue to determine 

a referent; therefore, it seems that, as Guiora (1983) suggested, English does in 

fact have a form of gender loading. The so called ‘boat nouns’, i.e. the cases 

where inanimates, such as boat or car are assigned a gender and a, usually 

feminine, personal pronoun (Corbett, 1991; Wagner, 2003), lend further thrust 

to the argument that, however marginal or covert, gender forms a part of the 

grammatical system of English5. This particularly seems to be the case when 

we compare English with an indisputably non-gendered language like 

Hungarian. The literature to date suggests that the status of gender in English 

grammar is still a matter for debate. As discussed at the beginning of this 

section, while some scholars treat English as a clearly non-gendered language, 

others argue that English does in fact incorporate a form of grammatical 

gender and thus it should be treated as, at least, a semi-gendered language. 

The latter is the adopted position of the present study as well; hence English 

was classified as a language with some (low) gender loading.  

 

                                                 
5
 However, it should be noted that, with the exception of these so-called ‘boat nouns’, English 

uses the neuter pronoun it to make anaphoric references to inanimate objects, thus, in this 

respect, resembling non-gendered languages, such as Hungarian, rather than gendered 

languages, such as German.  
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2.4.3 – Spanish 

Spanish belongs to the Romance branch of the Indo-European language 

family. In terms of speakers, it is by far the most widely spoken Romance 

language with at least 280 million native speakers across four continents. Due 

to this spatial diffusion, Spanish is subject to great regional variation, which 

however is largely superficial and does not generally disrupt mutual 

comprehensibility (Green, 1987). 

 

In this study, Spanish represents one of two languages classified as high in 

terms of gender load on the Guiora Scale. In Spanish, all nouns are assigned a 

grammatical gender following the generally accepted biological dichotomy of 

sexes as masculine and feminine. Usually, Spanish nouns referring to animate 

beings share the same stem and only differ in their morphological ending and 

thereby their grammatical gender. For example the words for ‘boy’/’girl’ are 

niño/niña, or the words for ‘male cat’/’female cat’ are gato/gata. Nouns that 

refer to inanimate objects or concepts usually have the same morphological 

ending as the nouns referring to animate beings; however there is only one 

noun form and a different ending can occasionally alter the meaning of the 

whole word. Consider the word for ‘pepper’ – ‘pimienta’ and the word for 

‘capsicum’ – ‘pimiento’. Most Spanish adjectives are also marked for gender in 

agreement with the noun they modify, for example un niño listo/una niña lista 

– ‘a clever boy’/’a clever girl’ (Terrell & Salgués de Cargill, 1979). Sera et al. 
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(2002) proposed a correlation between Spanish grammatical gender and 

naturally acquired gender-related distinctions (e.g. round vs. angular, light 

vs. heavy, used by women vs. used by men, etc.) (for further discussion on 

this proposed correlation see Section 2.6.3). 

2.4.4 – German  

German, like English, belongs to the Germanic branch of the Indo-European 

language family. Apart from having approximately 98 million native speakers 

in the European Union, German is also a recognised minority language in a 

number of countries (e.g. Denmark, Hungary or Italy) and has presence 

(though not official status) in various countries around the globe (e.g. 

Namibia, Brazil or Venezuela). The regional variation in German seems a lot 

more profound than in Spanish, occasionally affecting mutual 

comprehensibility (Hawkins, 1987).  

 

In the present study, German, along with Spanish, is classified as a language 

with high gender load according to the Guiora Scale. German, like Spanish, 

possesses a grammatical gender system; however these two systems of 

categorisation differ in several ways. Most importantly, apart from masculine 

and feminine, German has a third gender category: neuter. In addition, whilst 

it had been suggested that the Spanish grammatical gender system is in some 

ways correlated with perceptual cues related to natural gender (Sera et al., 

2002), the German system is usually described as arbitrary (Comrie, 1999; 
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Durrell, 1979; Mills, 1986; Rogers, 1987), and the relationship between natural 

and grammatical genders shows inconsistencies in some cases. Consider the 

expressions in German for ‘the man’/’the woman’/’the girl’ – der Mann 

(masculine)/die Frau (feminine)/das Mädchen (neuter) 6 . Finally, while 

determiners consistently carry gender information, nouns and adjectives in 

some cases are not marked for gender. For example, der dicke Mann/die dicke 

Frau/das dicke Mädchen – ‘the fat man’/’the fat woman’/’the fat girl’ (although 

they are marked in other cases, e.g. ‘ein dicker Mann’/’eine dicke Frau’/’ein 

dickes Mädchen’ – ‘a fat man’/’a fat woman’/’a fat girl’) (Storch, 1999). 

 

2.4.5 – Hebrew  

Hebrew belongs to the Semitic branch of the Afro-Asiatic language family. 

Modern Hebrew, as it is spoken now in Israel, is a descendant of Mishnaic (or 

Biblical) Hebrew, a language that went out of use as a vernacular and laid 

dormant for centuries (Hoffman, 2004). Modern Hebrew, a product of a 

number of historical layers as well as of various literary sources and contact 

languages, came into existence as a result of what is known as the ‘Revival of 

Hebrew’ and was introduced as a spoken language in pre-state Israel at the 

turn of the 20th century (Blau, 1982; Hetzron, 1987; Ravid, 1995). 

                                                 
6At this point it should be mentioned that studies usually fail to cite examples other than this 

one.   
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In this study, Hebrew represents the ‘top step’ of the Guiora Scale as the 

gender loading of the Hebrew grammatical system is, in comparison with the 

other languages in this study, very high. Similarly to Spanish, Hebrew 

grammar incorporates a distinction of two genders: masculine and feminine. 

Similarly also to most Indo-European languages, most nouns and adjectives 

in Hebrew inflect for gender, however what sets Hebrew apart in this respect 

is the way grammatical gender also permeates the pronominal system and 

verb conjugation, and most determiners (demonstratives, numbers) also 

inflect for gender. The level to which Hebrew speakers are required to be 

aware of grammatical gender is well demonstrated by the following sentence, 

in which every open class element is marked for gender (copied verbatim 

from Gollan & Frost, 2001, p. 628): 

 

 

In this example, as ‘cake’ is a feminine noun in Hebrew, both modifiers 

(‘large’ and ‘happy’) must be inflected with the feminine marker (-ah), while 

‘children’ is a masculine plural noun (masculine being the default gender in 

Hebrew) and thus the modifier ‘small’ must also be marked with the 

masculine plural suffix (-im).  
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Apart from marking most nouns and adjectives for gender, Hebrew 

grammatical gender also extends to verb conjugation by marking a gender 

distinction in the second and third person in the future and past tenses (Beit-

Hallahmi, et al., 1974; Deutsch, Bentin, & Katz, 1999). Furthermore, while 

gender distinctions in the pronominal systems of Indo-European languages 

are usually limited to the third person singular, this distinction in Hebrew, 

and other Semitic languages, is extended to second person pronouns 

(Shlonsky, 1997).  

 

The following sections will discuss the experiments and studies most relevant 

to this study. As mentioned earlier, these are divided into two groups: earlier 

studies and recent studies. This is because a paradigm shift appears to have 

occurred from the 1990’s onward, from which time researchers seem to treat 

native speakers of English as a clearly non-gendered control group for 

experiments into the potential links between grammatical gender and 

cognition. This ‘broke’ with the views of Guiora et al. (Beit-Hallahmi et al., 

1974; Guiora, 1983; Guiora et al., 1980; Guiora & Sagi, 1978; Paluszny et al., 

1973) who argued that for English a low gender loading should be taken into 

account. 

 

2.5 – Earlier studies  
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Pre-Socratic Greek philosophers, like Anaximander or Pythagoras, viewed 

language as an epiphenomenon, a quasi ‘by-product’ that serves the 

communication of pure reason (Snell, 1960). Thinkers of the later era, such as 

Socrates or Plato, believed in the universality of language, and that language 

was accessible equally to all human beings. Therefore, as a theorem, they also 

believed in the translatability of any language to any language without any 

loss or embellishment (Formigari, 2004, p. 15; Graeser, 1977). This ancient and 

long-standing notion of language was often put in doubt by a number of 

thinkers; most recently and, for the purposes of this thesis, most significantly 

when Edward Sapir’s student, Benjamin Lee Whorf, proposed what is 

nowadays referred to as the principle of linguistic relativity, linking the 

structure of language with non-linguistic behaviour and reality. He argued 

that the structure of an individual’s linguistic system influences the manner in 

which reality is apprehended and constructed, and thus it influences that 

individual’s behaviour (Whorf, 1956, pp. 247-248). Whorf saw all higher levels 

of thinking dependent on language and proposed that different languages 

with specific groupings of semantic categories offer different sets of possible 

ideas and different segmentations of experience (Lee, 1996, p. 145). To 

illustrate, Guiora (1983) posited the following analysis of the 

conceptualisation of marriage in different languages: in Romance languages, 

and in English also, native speakers refer to a marriage, a married man, a 

married woman, married couple, etc., with terms deriving from the Latin mas, 
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meaning “masculine, manly, the male of any creature” (de Vaan, 2008, p. 127). 

According to Guiora, this points to these languages couching the class of 

people united in a binding union, and the institution of marriage itself, in 

male-oriented terminology. On the other hand, Hebrew, a Semitic language, 

offers a terminology that is process-oriented: איש נשואי (ish nasui), best 

translated as ‘wedded man’, אישה נשואה (isha nesua) – ‘wedded woman’, and 

 wedded couple’. Yet another way of conceptualisation is‘ – (zug nasui) זוג נשואי

offered by Hungarian, a Finno-Ugric language. In Hungarian the terminology 

seems to be either ‘other-directed’, as in the expressions nős férfi – ‘“wived” 

man’, or férjes asszony – ‘“husbanded” woman’, or ‘commonality-directed’, as 

in the expression házaspár – a ‘“housed” couple’ (in other words: a married 

couple). While the accuracy of the above analysis is in many ways 

questionable (e.g. in Hebrew there are terms that alternate with the ones 

mentioned by Guiora that do not reflect a process), observations and 

examples like this lead Guiora (1983) to the following principle that guided 

his and his teams’ various investigations: 

Linguistic structures, having to do with gender, time, relations 

and action, vary between languages and are not readily 

transposable from one language to another. Further, figures of 

speech in different languages offer alternative ways to 

conceptualise, to express, and perhaps to experience similar 
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events, thus creating the possibility of a shared universe 

which is not readily accessible to speakers of other languages. 

 (Guiora, 1983, p. 229) 

The quest to reliably test such principles lead to a wide range of studies and 

experiments, the most relevant of which are the focus of this chapter. 

 

The following sections provide a brief overview of the series of studies carried 

out by Alexander Guiora and his colleagues. These studies re-focussed the 

attention on the relationship between grammatical categories and cognition; 

in particular, these studies concentrated on grammatical gender and its 

potential effects on cognition and gender-related judgments. First, Section 

2.5.1 focuses on the classification of languages according to the extent to 

which they oblige their speakers to take into account sex and gender. Section 

2.5.2 details findings of a study that examined the effects of this presence of 

sex and gender in languages on the development of gender identity in 

children, while Section 2.5.3 turns its attention to studies undertaken on the 

effects of grammatical gender on the assignment of gender to asexual objects, 

before Section 2.5.4 draws conclusions from these studies that established a 

platform for further research in this area. 

 

2.5.1 – Degrees of gender loading in languages: The Guiora Scale 
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From 1968 onwards, Alexander Guiora and his colleagues at the University of 

Michigan have been studying the potential reciprocal and co-existing effects 

of personality on language behaviour and language structure on personality. 

Initially attempting to reformulate certain psychological constructs, such as 

empathy and intuition, in measurable terms, beginning in 1974, Guiora and 

his team turned their attention to empirical investigations of linguistic 

relativity, with particular focus on the potential effects that gender markings 

within a language may have on personality and gender identity (Beit-

Hallahmi et al., 1974). In the majority of their studies, Guiora and his team 

classified the languages studied according to their gender loading; they 

established and used what became known as the Guiora Scale (introduced 

and discussed in Section 2.3.4). They classified the languages examined into 

four groups at four different levels: 

 Zero gender loading (such as Hungarian) 

 Low gender loading (such as English) 

 High gender loading (such as Spanish and German) 

 Very high gender loading (such as Hebrew) 

 

For the purpose of this study, what is significant to note is that Guiora and his 

team did not classify English as a non-gendered language; rather they took 

into account the fact that English speakers, due to the gendered pronouns in 

English, are obligated by their language to be mindful of their referent’s 
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gender when using singular third person pronouns (as discussed in Sections 

2.3.4 and 2.4.2). Also, due to the co-indexation of singular third person 

pronouns (as discussed in section 2.4.2), English speakers often rely on 

grammatical gender cues to select the antecedent of a pronoun. In order to 

empirically test whether gender loading in a language does in fact influence 

the gender perception of speakers, Guiora and his team devised a number of 

experiments with the following proposed as the grounds for their 

investigation: “(…) if the structure of language has an effect on the way we 

experience and process the world around us, then the differences in gender 

loading might provide a productive arena for inquiry” (Guiora, 1983, p. 230).  

 

2.5.2 – The Michigan Gender Identity Test 

In exploring the potential effects of grammatical gender loading in a language 

on the development of gender identity, Guiora and his team hypothesised 

that exposure to gender differentiation in a language may in fact have a 

cognitive impact on a child’s emotional, personal and social development. 

They expected gender differentiation in a language to create an awareness of 

gender differences in speakers, especially an awareness of the genderedness 

of self and other human beings. Should this be the case, it would point to the 

child’s use of a language with gender loading effectively influencing that 

child’s construction of self and the social world. The particular focus of Dull 

et al.’s (1975) investigation was the possibility of a relationship between the 
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varying degrees of gender load in a language and the average age of a child to 

attain gender identity in a specific linguistic environment.  

 

Up until Dull et al.’s (1975) study, the research of language and gender 

identity was hampered by a lack of valid and reliable instruments. At that 

time, the most widely used method was Gesell’s procedure, which consisted 

of asking the direct question: “Are you a little boy or a little girl?” (Gesell, 

1940). However, the reliability of Gesell’s instrument was questionable, as it 

did not take into account a variety of uncontrolled variables (such as 

social/environmental influences) and thus it seemed overly simplistic as a tool 

to reliably establish the level of gender identity awareness of respondents. In 

response to the need for a more suitable and up-to-date instrument, Guiora 

and his team developed the Michigan Gender Identity Test (MIGIT) (Beit-

Hallahmi et al., 1974; Dull et al., 1975; Paluszny et al., 1973). The MIGIT 

involved assessing children’s performance on a series of picture sorting tasks. 

The pictures included familiar non-human objects, such as dogs and balls, as 

well as young human beings, such as boys and girls. The children were asked 

to sort the pictures into groups and then to place their own picture (taken on 

the spot with a Polaroid camera) with the appropriate sex group and respond 

to the Gesell question: “Are you a little boy or a little girl?” (Guiora, 1983).  
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At this point, it should be noted that while the MIGIT was an improved 

method when compared with Gesell’s procedure, the reliability with which it 

was able to establish apparent gender identity awareness is still questionable. 

It seems that in order to “successfully complete” (Guiora, 1983, p.232) the 

MIGIT, children were expected to group pictures into groups according to 

gender – supposedly, balls and dogs, for example, were to be grouped with 

boys, and dolls and cats with girls, although there is no clear information 

available as to the exact details of the procedure. Especially given the ages of 

the children involved (16-42 months old), the expectation that they would 

group the stimulus items according to gender seems unrealistic. Also, the 

rationale for retaining Gesell’s question as a means of establishing gender 

identity awareness (whilst raising doubts about its appropriateness) is not 

explained, all of which is prompting doubts about the reliability of the MIGIT.   

In order to gain further insight into whether there is a relationship between 

rates of attainment of gender identity and rates of linguistic gender loading in 

the participants’ native language, children from three different language 

environments were tested with the MIGIT: Hebrew in Israel, English in the 

United States and Finnish in Finland. All children tested were aged 16 to 42 

months (i.e. 1.4 to 3.6 years) and the selection criteria included, amongst many 

other criteria, that participants were not exposed to any other language and 

that their parents were themselves mature native speakers of the language. 

The composition of the samples was somewhat uneven (though not 



 57 

significantly), with Finnish children being the smallest group (72 in total – 37 

boys and 35 girls), then Israeli children (89 in total – 48 boys and 41 girls) and 

finally, the largest group of children tested was in the U.S. (101 in total – 53 

boys and 48 girls). While this unevenness of samples would most likely not 

affect the reliability of the results, it is noteworthy that each of these samples 

was further divided into seven sub-groups according to age. This subdivision 

of samples resulted in a very uneven distribution across the sub-groups as 

well as in limited numbers of participants in some of them, with the smallest 

groups having only four children in the 16-21 months old Hebrew speaking 

and the 37-42 months old English speaking sub-groups, and the largest three 

groups consisting of 21 children (there were three such groups: 25-27 and 31-

33 months old English speakers and 37-42 months old Finnish speakers) 

(Guiora, 1983, p.234). In total, 7 of the 21 sub-groups consisted of less than 10 

children. Such small sample sizes raise questions as to the reliability and 

generalisability of the results.  

 

Overall, the results of the MIGIT lent some support to the hypothesised 

relationship between rates of gender identity attainment and rates of 

linguistic gender loading (for a graphic display of the results see Figure 2.1, 

copied verbatim from Guiora, 1983). Up to the age of 20 months, there seemed 

to be no successes in accurately grouping the stimuli into groups according to 

sex and then placing the subject’s own photo with the appropriate group. 
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Then, between the ages of 25 and 35 months the percentage of successes is 

ordered as would be predicted by the gender loading levels, with Hebrew 

showing the highest percentage of successes, English the second highest and 

Finnish coming in last (Guiora, 1983). Interestingly, at around the age of 35 

months the order changed, with English showing the highest percentage of 

successes and Hebrew the second highest.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While these findings initially suggest a relationship between linguistic gender 

loading and attainment of gender identity, there is some variability, 

Figure 2.1 – Gender development curves for three languages (Guiora, 1983, p.236) 
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particularly in the Finnish data. After beginning at a fairly high level of 

success at the earliest age level, the Finnish participants dropped back to zero 

per cent success twice. Furthermore, Guiora does not offer an explanation as 

to why, according to these results, English speaking children achieve 

complete mastery of gender identity before their Hebrew speaking 

counterparts. However, despite this variability, the data suggests that gender 

identity attainment of Hebrew speaking children is somewhat ahead of either 

their English- or Finnish speaking counterparts. Consequently, Guiora 

suggested that the gender loading of a language plays a part in the timing of 

gender identity development, however, apparently, not in the ultimate rate of 

success. It seems that Hebrew speaking children become aware of gender 

distinction sooner than English- or Finnish speaking children (Guiora, 1983). 

 

In addition to suggesting a connection between gender loading in a language 

and gender identity attainment, this study also offers further evidence that 

supports the position that English is a language with some gender loading. 

Therefore, treating English as a non-gendered benchmark may contribute to 

inaccurate results and inconsistent data, as will be discussed later in this 

chapter in relation to recent studies. 

  

2.5.3 – Grammatical gender and gender assignment to asexual objects 
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While the findings of the previous experiment may support linguistic 

relativity theories suggesting a link between gender loading and cognition, it 

should be borne in mind that the interaction between language, personality 

development and thinking is a lot more complex. While research suggests a 

wide variance in ages concerning children’s receptivity to linguistic cues 

(Perlovsky, 2009; Schau & Scott, 1984; Turner, 1990), the MIGIT experiment 

described in the previous section suggests interaction between language and 

gender-identity development from a very early age. But does this mean that 

language and grammatical categories, in particular grammatical gender, affect 

the way we see the world, as it is nowadays suggested by many scholars 

(Bassetti, 2007; Boroditsky, 2001, 2003; Boroditsky et al., 2003; Cubelli, Lotto, 

Paolieri, Girelli, & Job, 2005; Leinbach et al., 1997; Martinez & Shatz, 1996; 

Sera et al., 1994; Sera et al., 2002; Sera et al., 1991; Vigliocco et al., 2005)? The 

results of a set of studies on grammatical gender and gender assignment to 

essentially asexual objects by Guiroa and his team offer no evidence to 

support such a connection (Guiora et al., 1980; Guiora & Sagi, 1978). They set 

out to explore the question: does grammatical gender in a speaker’s native 

language influence the way in which male or female characteristics are 

assigned to asexual objects?  

 

Guiora and his team (1983) administered a Semantic Differential Test (SDT), 

composed of a masculine/feminine scale and thirty stimulus words, to 95 U.S. 
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college students in English and 95 Israeli college students in Hebrew. 

Respondents were asked to rate the words on a seven point scale according to 

their perceived masculinity or femininity (Guiora does not furnish precise 

details as to the exact procedure, instructions or what response range the 

seven points on this scale represented). Relying on the grammatical gender 

system of Hebrew, the thirty stimulus words were arranged into three sets of 

ten words, with each set containing five masculine and five feminine nouns. 

The three groups of words were termed Neutral, Consonant and Dissonant7. 

The Neutral set consisted of the names for ten objects with presumably 

minimal or nil gender-related connotations, the Consonant set was composed 

of ten words the grammatical gender of which seems to be positively related 

to their gender-related connotations, while the Dissonant set was made up of 

ten words whose grammatical gender seems to be the opposite of their 

gender-related connotations. At this point it should be mentioned that Guiora 

does not provide details of the vetting mechanism used to categorise these 

words, presumably they were sorted by Guiora himself, which would raise 

some doubt as to the objectivity of these judgments. The list of stimulus 

words (in English) is as follows: 

 Neutral: (M) chair, table, book, cloud, window 

  (F) frame, lamp, picture, door, ceiling 

                                                 
7
 Guiora does not clarify whether the subjects were told of these terms and whether the 

stimuli were presented to participants grouped according to these terms, or in a random 

fashion. 
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 Consonant (M) tank, airplane, army, gun, enemy 

  (F) skirt, dress, hairdo, knitting, doll 

 Dissonant (M) perfume, earring, jewel, silk, bracelet 

  (F) bomb, engineering, war, sword, submarine 

(Guiora, 1983, p. 246) 

 

In terms of linguistic relativity, the most revealing of the three sets should 

have been the Neutral set, as there seem to be no other factors influencing the 

ascription of gender-related values to these words, other than their 

grammatical gender in Hebrew. Therefore, one would expect the Israeli 

subjects to rate the grammatically masculine words more in the masculine 

direction in the Neutral group, and vice versa for grammatically feminine 

words, than their U.S. counterparts. Also, one would expect statistically 

significant differences in the ratings of the other two groups. 

 

According to the results of Guiora and his colleagues (for full details see Table 

2.1), the U.S. subjects responded to the SDT according to expectations: the 

rating of the Neutral set showed no significant tendency towards either 

masculine of feminine rating (the mean scores being clustered almost exactly 

in the middle, between 3.25 and 4.92 on a seven point scale), while for the 

other two groups, the subjects seemed to have been guided by the assumed 
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gender-related connotation of the stimulus words, rating, for example, tanks 

as masculine and skirts as feminine. 

 

However, what seems to be of more interest in the context of this study is that 

the Israeli responses did not reveal significant differences between the ratings 

by respondents from two languages with different gender loadings. In fact, 

the Israeli sample responded very much the same way to the Hebrew stimuli, 

as the U.S. sample did to the English version. 

 

Mean scores for Neutral Masculine 

STIMULUS 
Mean Standard Deviation 

U.S. Israel U.S. Israel 

chair 3.84 3.78 1.11 1.03 

table 3.73 3.28 1.15 1.10 

book 4.03 3.81 1.06 0.91 

cloud 4.92 3.99 1.19 1.32 

window 3.92 3.54 1.13 1.03 

TOTAL 4.09 3.68 0.60 0.61 

Mean scores for Neutral Feminine 

frame 3.49 3.80 1.20 1.15 

lamp 4.57 4.07 1.08 1.09 

picture 4.40 4.34 1.10 1.17 

door 3.25 3.43 1.18 1.07 

ceiling 3.76 3.55 0.88 1.01 

TOTAL 3.90 3.84 0.51 0.58 

Mean scores for Consonant Masculine 

tank 1.83 1.28 1.11 0.71 

airplane 2.89 1.85 1.20 1.14 

army 1.33 1.81 0.81 1.06 

gun 1.75 1.53 1.16 0.94 

enemy 2.47 2.23 1.39 1.61 

TOTAL 2.08 1.74 0.85 0.74 

Mean scores for Consonant Feminine 

skirt 6.22 6.62 1.27 0.85 

dress 6.28 6.63 1.15 0.70 

hairdo 5.66 5.91 1.31 1.26 

knitting 5.79 5.85 1.34 1.34 

doll 5.87 6.17 1.11 1.16 

TOTAL 5.97 6.24 0.83 0.57 

Mean scores for Dissonant Masculine 

perfume 6.20 6.58 1.00 0.81 
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earring 6.05 6.72 1.22 0.65 

jewel 5.14 5.94 1.44 1.27 

silk 6.06 6.40 1.22 0.96 

bracelet 5.60 5.94 1.10 1.39 

TOTAL 5.81 6.32 0.81 0.64 

Mean scores for Dissonant Feminine 

bomb 1.89 1.76 1.24 1.16 

engineering 2.41 3.18 1.05 1.28 

war 1.61 1.38 1.02 0.95 

sword 1.80 1.53 1.16 1.02 

submarine 2.29 1.78 1.24 1.25 

TOTAL 2.00 1.92 0.80 0.73 

TABLE 2.1 Semantic Differential Test – Mean Scores, U.S. and Israeli samples (Guiora, 1983, 

pp. 247-250) 

Mean scores for the masculine and feminine subsets of the Neutral set were 

practically identical to those of the U.S. respondents (masculine: 3.28 – 3.81, 

feminine: 3.55 – 4.34) (Guiora, 1983, pp. 247-248). Comparison of the two other 

sets reveals the same concurrence between the scores of the U.S. and Israeli 

samples. Even when rating the Dissonant set, Israeli respondents rated the 

stimulus words according to their assumed gender-related connotations, 

rather than their grammatical gender in Hebrew. 

 

2.5.4 – Conclusion  

Based on their numerous studies (Beit-Hallahmi et al., 1974; Dull et al., 1975; 

Guiora, 1983; Guiora et al., 1980; Guiora & Sagi, 1978; Paluszny et al., 1973), 

two of which were discussed in detail in the previous sections, Guiora and his 

colleagues concluded that while in the recognition of gender, and perhaps 

segmentation of experience, linguistic gender loading seems to have an 

accelerating effect on cognitive development, in other instances, such as the 

assignment of gender-related connotations to essentially asexual words, 
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grammatical gender systems seem to have no apparent effect. In other words, 

the gender loading of one’s language seems to have an either accelerating or 

impeding effect on the development of certain cognitive structures, while 

other cognitive structures remain unaffected. Based on this set of studies, the 

effect of a language’s gender loading appears more subtle, and perhaps 

somewhat elusive, than recently claimed. It might be that linguistic gender 

loading acts as a catalyst for the onset of naturally occurring cognitive 

processes, rather than creating these processes ex nihilo. As Guiora put it: 

One can assume, not unreasonably, that certain psychological 

processes occur as a consequence of general cognitive maturation, 

regardless of the specific linguistic environment. (…) Given this 

assumption, our findings would seem to suggest that the linguistic 

structures will give added shape to this process by promoting or 

retarding its onset. 

(Guiora, 1983, p. 254) 

 

2.6 – Recent studies 

The following sections offer overviews of the most relevant and influential 

studies undertaken in recent years. As discussed earlier, from the 1990’s 

onward there has been renewed interest in the study of potential links 

between grammatical categories, and in particular grammatical gender, and 

cognition. Somewhat disregarding the findings of Guiora and his colleagues, 
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most recent studies treat English as a language with no gender loading; in fact 

there is usually little to no discussion on the gender-related characteristics of 

English. While earlier studies suggested no connection between grammatical 

gender and cognition, most of these recent studies suggest that grammatical 

gender systems have an effect on the way we think. First, Sections 2.6.1 and 

2.6.2 focus on what became possibly the most influential study of recent times 

in the field. This study re-focussed attention on the potential connection 

between grammatical gender and cognition and is cited frequently in 

subsequent studies. Then, Section 2.6.3 will aim to provide an overview of a 

number of related studies built around similar hypotheses, while Section 2.6.4 

deals with views that question the results of these studies and show a less 

straight forward and more diverse picture on the relationship between 

grammatical gender and cognition.  

 

2.6.1 – Sex, syntax, and semantics 

The title of this section was borrowed from one of the most cited papers on 

the possible effects of grammatical gender on perception by Lera Boroditsky, 

Lauren Schmidt and Webb Phillips (as reported in Boroditsky et al., 2003). 

They suggested that people’s ideas about objects can be influenced by aspects 

of grammar that differ across languages. Boroditsky et al. (2003) based their 

claims on the results of a series of word association tests, classification and 

similarity tasks, both visual and lexical. For example, in one of the 
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experiments, Boroditsky et al. created a list of 24 object names that had 

opposite grammatical genders in Spanish and German, and then asked a 

group of native Spanish speakers and a group of native German speakers to 

write down the first three adjectives that came to mind to describe each object 

on the list. At this point it should be noted that Boroditsky et al. do not 

provide details of the full list of stimulus words in their study. Also, they do 

not explain the exact method of presenting the stimuli to the participants (i.e. 

whether the stimuli were presented as written words, pictorial depictions, 

spoken words, etc.). Furthermore, the experiment was conducted in English, 

not in the informants’ native languages and all participants (regardless of 

their native language) were expected to produce the adjectives in English. 

Boroditsky et al. argue that this was done in order to minimise translatability 

issues. They also argue that testing participants in a language that is not their 

native tongue provides a better ground for testing whether the grammatical 

categories available to them in their native language affect their cognitive 

processes when performing non-linguistic tasks (Boroditsky et al., 2003, pp. 

66-67). However, it seems that performing any task in a language that is not 

one’s native tongue brings about an increase in the cognitive load related to 

linguistic tasks (Yin, Ruiz, Chen, & Khawaja, 2007), therefore it would seem 

that testing participants in such a language would in fact be counter-

productive in shedding light on the workings of cognitive processes not 

related to language.  
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Once the adjectives generated by the respondents were collected, they were 

rated by a group of English speakers, unaware of the purpose of the study, 

who rated the adjectives as masculine or feminine. Boroditsky et al. found 

that for items that were grammatically masculine in Spanish but feminine in 

German, adjectives provided by Spanish speakers were rated more masculine 

than those provided by German speakers (and vice versa). For example, the 

word for ‘bridge’ is feminine in German but masculine in Spanish. German 

speakers described bridges as beautiful, elegant, fragile, peaceful, pretty and 

slender, while Spanish speakers described bridges as big, dangerous, long, 

strong, sturdy and towering (Boroditsky et al., 2003, p. 70). However, it should 

be mentioned that Boroditsky et al. do not furnish any details as to the 

composition of the group of English speakers who rated these adjectives, or 

the rating process itself, thus putting into question the accuracy and 

objectivity of these ratings.  

 

While the conclusions drawn from this study, namely that grammatical 

gender categories influence people’s ideas about objects, may hold in some 

respect, it is questionable whether this study did in fact provide appropriate 

data to support it. As discussed above, the interviews were conducted 

entirely in English. All participants were native speakers of Spanish or 

German, but all of them spoke and understood English to a high level of 
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proficiency. The reason for this, given by Boroditsky et al., was to test 

whether grammatical gender influences the way people think about objects 

(Boroditsky et al., 2003, p. 69). A potential gender loading in English is 

dismissed completely by stating (in between parentheses) that English has no 

grammatical gender system (Boroditsky et al., 2003, p. 69), disregarding the 

possible effects of the low gender loading in English, as suggested by Guiora 

et al. and others (Baron, 1971; Curzan, 2003; Guiora, 1983; Guiora et al., 1980; 

Guiora & Sagi, 1978; Paluszny et al., 1973; Rigalleau & Caplan, 2000). 

 

While these claim appear to be supported by punctiliously analysed data, the 

apparent lack of a clearly detailed methodology prompts doubt in the reader 

as to the validity of these research findings. For example, Boroditsky et al. fail 

to provide the full list of stimulus words used in their study and furnish no 

details of how participants were selected. Moreover, while Boroditsky et al. 

repeatedly dismiss the idea of a gender loading in English, it should be noted 

that some earlier studies pointed towards similarities in the assignment of 

gender to objects despite a large degree of variation in the grammatical 

gender systems of the languages studied. For instance, English and Spanish 

speakers showed similarities in judging natural objects as more feminine and 

artefacts as more masculine (Mullen, 1990; Sera et al., 1994). Also, despite the 

apparent lack of gender in English, the gender-related judgments of English 

speakers with relation to objects seem to show remarkable consistency (Sera 
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et al., 1994), while their judgments about the genders of animals closely 

correspond with those animals’ assigned grammatical genders in Spanish, 

German and Russian (Boroditsky & Schmidt, 2000). I can only agree with 

Boroditsky et al.’s final note: “Clearly, further studies involving non-Indo-

European languages are necessary to assess the generality of these findings” 

(Boroditsky et al., 2003, p. 78) – this is one of the aims of this thesis.  

Another study, based on an experiment that closely resembled the one 

described above, by Rączaszek-Leonardi and Caramelli (forthcoming) 

reported similar findings to that of Boroditsky, et al. (2003). In this 

experiment, Rączaszek-Leonardi and Caramelli tested the potential effects of 

grammatical gender on gender-related perception in Italian and Polish. 

Italian, a Romance language, incorporates two grammatical gender categories 

(masculine/feminine) while Polish, a Slavic language, incorporates three 

(masculine/feminine/neuter). Similarly to Boroditsky et al.’s experiment, 

participants were asked to describe with three adjectives a total of 72 stimuli 

presented either as text or an image. The participant pool comprised 52 Polish 

speaking students from the University of Warsaw (26 in the text and 26 in the 

image condition) and 52 Italian speaking students from the University of 

Bologna (again, 26 in the text and 26 in the image condition). The 72 stimuli 

were divided into the following six sub-groups according to the grammatical 

genders of the nouns in Polish and Italian (thus each sub-group contained 12 

stimuli: 6 artefacts and 6 natural kinds): 
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1) Feminine in Italian/Masculine in Polish 

2) Masculine in Italian/Feminine in Polish 

3) Feminine in both languages 

4) Masculine in both languages 

5) Feminine in Italian/Neuter in Polish 

6) Masculine in Italian/Neuter in Polish 

Rączaszek-Leonardi and Caramelli collated lists of the most frequently 

occurring adjectives for both languages and conditions, which were then 

rated by another cohort of participants (96 Italian speakers and 72 Polish 

speakers). In the rating task, participants were asked to indicate on a seven-

point scale the degree to which each adjective can be used to describe 

masculine or feminine characteristics, 1 meaning “it cannot be used” and 7 

meaning “absolutely” (Rączaszek-Leonardi & Caramelli, forthcoming, pp. 73-

74). Based on these ratings, gender load scores were calculated for each 

stimulus in each language and condition.  

 

Overall, Rączaszek-Leonardi and Caramelli report that grammatical gender in 

Italian and Polish exerted a similar effect to that described in Boroditsky et al. 

(2003), i.e. grammatically masculine nouns were rated as more masculine and, 

vice versa, grammatically feminine nouns as more feminine. However, they 

also report that while individual gender load scores were significantly higher 

(i.e. more ‘decisive’) in Polish, the degree to which these scores were 
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congruent with the grammatical gender of the nouns was significantly higher 

in Italian (Rączaszek-Leonardi & Caramelli, forthcoming, pp. 50-51). They 

speculate that this could be a result of grammatical gender categories being 

less arbitrary in Romance languages, such as Italian. They base this on a 

speculation in Sera et al. 2002 that Spanish grammatical gender categories are 

more in line with natural gender than in other languages (this is further 

discussed in Section 2.6.3). However, in the same study, Sera et al. (2002) also 

point to differences between the grammatical gender systems of Spanish and 

French (p. 378), also a Romance language, which suggests that even if Sera et 

al.’s speculation, that grammatical gender in Spanish is non-arbitrary, holds 

true, this speculation may not be extendable to other Romance languages 

(such as Italian). Also, while Rączaszek-Leonardi and Caramelli 

(forthcoming) provide detailed explanations of their methodology (unlike 

Boroditsky et al. 2003), it should be noted that their findings are based on 

comparisons between only two languages. They did not include a non-

gendered control language, which, arguably, could have provided a 

benchmark as to the gendered perception of the stimuli independent of 

grammatical gender.   

 

2.6.2 – ‘Soupative’ and ‘oosative’  

In order to inhibit possible cultural factors and to test whether grammatical 

gender systems can exert influence over cognition, Phillips and Boroditsky 
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(2003) devised an experiment to test purely linguistic factors and taught 22 

native English speakers the distinction between the fictitious grammatical 

categories of ‘oosative’ and ‘soupative’ in an imaginary language: Gumbuzi. 

The ‘oosative’/’soupative’ distinction resembled the gendered definite articles 

in languages like, for example, Spanish or German. Participants were 

instructed that, for instance, to say ‘the chair’ in Gumbuzi, they would have to 

say sou chair (soupative), and to say ‘the table’, they would have to say oos 

table (oosative). They were shown pictures of males and females along with a 

number of inanimate objects and were taught which ones belonged to the 

‘oosative’ or ‘soupative’ categories. The ‘oosative’/’soupative’ distinction 

always corresponded to biological gender in that all females belonged to one 

category and all males to the other. Participants were taught that, for example 

pans, forks, pencils, ballerinas and girls are ‘soupative’, while pots, spoons, 

pens, giants and boys were are ‘oosative’ (Phillips & Boroditsky, 2003, p. 931). 

The participants were divided into two groups in which the 

‘oosative’/’soupative’ distinctions were reversed; the inanimates assigned to 

the ‘oosative’ category in one group were assigned to the ‘soupative’ category 

in the other. For example, if violin was grouped with girls in one case, it was 

grouped with boys in the other.  

 

After the participants had mastered the distinction between ‘oosative’ and 

‘soupative’, they were shown all the pictures again and asked to describe the 
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objects with the first adjective that came to mind (it is not explained why not 

three adjectives, as in the previous study). These adjectives were then, as in 

the experiment described in Section 2.6.1, rated for their perceived gender, i.e. 

as masculine or feminine. As Phillips and Boroditsky (2003) predicted, the 

respondents produced adjectives that were rated more masculine when 

describing objects whose linguistic labels belonged to a grammatical category 

with biological males than when the same objects belonged to a grammatical 

category with biological females. For example, when assigned to a category 

with biological females, a violin was described as artsy, beautiful, curvy or 

delicate, yet when it was assigned to a category with biological males, it was 

described as difficult, noisy, overused or piercing (Boroditsky et al., 2003, pp. 71-

72). According to Phillips and Boroditsky (2003), these results point to the 

affectability of people’s gender-related responses about objects by assigning 

grammatical genders to those objects. They concluded that differences in 

grammar alone, with no concurrent cultural differences, are enough to 

influence how people think about objects. While this experiment is very 

original and appears to reveal a link between grammatical categories and 

cognition, again, the lack of detail in the description of the methodology 

raises doubt as to the accuracy and generalisability of the findings. As in the 

previous experiment, there is no clear description of the vetting mechanisms 

applied when selecting the participants, nor are a full list of the stimulus 

objects or details of the rating process provided.  
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At this point it should also be noted that various scholars (e.g. Hanks, 1996; 

Keller & Keller, 1996; Malt, et al., 2003; Ramos & Roberson, 2010; Slobin, 

1996), when investigating possible connections between language and 

cognition, reported that there may be differences between cognitive processes 

in preparation for speaking – what Slobin termed “thinking for speaking” 

(Slobin, 1996, p. 76) – and non-verbal cognitive processes. In Slobin’s view, 

expressing experiences in linguistic terms necessitates a special form of 

cognitive process that is mobilised especially for communication. Following 

on these proposals, it is arguable that grammatical categories and 

grammatical structures in different languages may not in fact influence our 

cognition and worldview in general ways, as Phillips and Boroditsky (2003) 

suggest, rather these structures may influence our ways of “thinking for 

speaking”, to borrow Slobin’s terminology. In other words, cognitive 

processes in linguistic terms may be different from general conceptualisation 

and worldview. So, in light of Slobin’s (1996) posited view on the distinction 

between linguistic and non-linguistic cognition, it seems questionable 

whether the conclusion that was drawn from Phillips and Boroditsky’s (2003) 

experiment is, in fact, supported by the data and results. It may be the case 

that results produced by this experiment in fact point towards a link between 

grammatical gender and “thinking for speaking”, rather than, as Phillips and 



 76 

Boroditsky (2003) claim, an influence on respondents’ thinking about objects 

in general.  

 

2.6.3 – ‘Creepy’ grammatical gender 

A number of other scholars have undertaken various studies in order to shed 

light on a potential relationship between grammatical gender systems and 

cognition, or, as Flaherty (2001, p. 18) put it, “how a language gender system 

creeps into perception”. The vast majority of these studies were based on the 

basic premise that speakers of languages with a grammatical gender system 

that assigns a gender to each noun tend to think of objects around them as 

more male- or female-like on the basis of the grammatical gender of the 

words labelling these objects (Bassetti, 2007; Boroditsky & Schmidt, 2000; 

Boroditsky et al., 2003; Cubelli et al., 2005; Cubelli et al., 2011; Flaherty, 2001; 

Manera & Bazzanella, 2006; Phillips & Boroditsky, 2003; Sera et al., 1994; Sera 

et al., 2002; Sera et al., 1991; Vigliocco et al., 2005; Yorkston & De Mello, 2005). 

For example, Flaherty (2001) conducted experiments with three age groups (5-

7 years old, 8-10 years old and adult) of Spanish and English speakers. The 

tasks involved giving typically male or female names, or, in another 

experiment, assigning gender to 20 objects, such as watch, bird, airplane or 

tree. She found that while younger Spanish speaking children and English 

speakers were influenced by perceived attributes, such as colour, shape or 

size, when assigning gender, older Spanish speakers (8-10 years old and 
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adult) were guided by the grammatical gender assignments in Spanish. It 

should be mentioned that Flaherty is one of the few researchers 

acknowledging the possibility of the presence of a limited grammatical 

gender system in English. Furthermore, she points out that the results are not 

altogether convincing as there appeared to be more agreement on gender 

assignment to the stimuli among English speakers than among Spanish 

speakers (there was agreement on 7/20 stimuli in Spanish and 9/20 in 

English). Flaherty states that “other factors must be relevant” (2001, p. 29) 

when investigating the interrelationship of grammatical gender systems and 

cognition, although she does not elaborate on what these ‘other factors’ may 

be. 

 

Despite the keen interest by scholars and the varied nature of the research 

designs devised, contradictory findings permeate the literature in this area. 

These discrepancies are well illustrated in a study by Sera et al. (2002) entitled 

“When language affects cognition and when it does not: An analysis of 

grammatical gender and classification”. The title is rather telling as it already 

alludes to some of the inconsistencies discussed throughout this thesis. Sera et 

al. found similarities between the gender-related classification patterns of 

Spanish and English speakers and suggested a correlation between Spanish 

grammatical gender and English speakers’ assignments of male and female 

attributes to inanimate objects. They argued that Spanish gender assignments 
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are not as arbitrary as previously thought and that the Spanish grammatical 

gender system has a semantic basis that is naturally acquired by speakers, in 

other words, that properties such as natural/artificial, round/angular, 

light/heavy or used by women/men correlate with Spanish gender 

assignments. While this seems to contradict the long held position by most 

scholars that grammatical gender’s link to meaning is arbitrary (Karmiloff-

Smith, 1979; Kilarski, 2007; Pérez-Pereira, 1991 amongst many others), Sera et 

al. defended their position by arguing that “speakers of English, German and 

French assign male and female voices (i.e. attributes) to items corresponding 

to Spanish (grammatical) gender more often than not” (2002, p. 396). At this 

point it should be noted that while Sera et al.’s study is well structured with 

meticulous notes on methodology and limitations, in the course of their 

discussion on claiming that English has no grammatical gender (p. 378), they 

mention that “…speakers of Finnish, who presumably also know the Finnish 

grammatical gender system, do not rate words that refer to inanimate objects 

according to grammatical gender” (p. 379). Given that Finnish, as a Finno-

Ugric language, is completely void of grammatical gender, choosing this 

language as an example seems an ill-informed choice. Such a claim appears to 

lack a scientific basis, thus raising questions with regard to the rest of the 

findings.  
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Sera et al. (2002) also set out to determine whether speakers of German, like 

English speakers, tend to classify inanimates according to Spanish 

grammatical gender as, according to Sera and her team, finding such an effect 

would provide further evidence that the relationship between Spanish 

grammatical gender and classification of items as male- or female-like is not 

arbitrary (Sera et al., 2002). The participants in this study were 53 

monolingual speakers of German and 50 monolingual speakers of English. 

The stimuli consisted of 32 flashcards depicting various objects. There were 8 

control items with clear natural gender and 8 items each that were 

grammatically masculine, feminine or neuter in German (for the full list of 

stimuli see Table 2.2). Participants were asked to assign either a man’s or a 

woman’s voice to the pictured objects. No statistically significant differences 

were found between German and English speakers in their classifications of 

grammatically masculine and grammatically neuter objects. Moreover, no 

reliable differences were found among German speakers in their classification 

of items that could be attributed to an effect by German grammatical gender. 

The grammatically feminine items were not assigned female voices more than 

50% of the time. Sera et al. also found that both German and English speaking 

participants assigned fewer female voices to Spanish masculine objects 

(35.5%) than to Spanish feminine objects (46.38%). They claimed that both 

groups demonstrated an apparent effect of Spanish gender by assigning more 

male voices to Spanish masculine items than to Spanish feminine items.  
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Overall, Sera et al. (2002) concluded that, while the German grammatical 

gender system did not affect classification, speakers of German assigned 

voices to objects in a manner consistent with Spanish grammatical gender. 

They claimed this as further evidence that the Spanish grammatical gender 

system is not arbitrary and that it has an apparent effect on the gender-related 

judgments of speakers of other languages, even those with differing 

grammatical gender systems. However, in light of the aforementioned 

position of most scholars on the arbitrariness of grammatical gender 

assignments, it seems more likely that the connection revealed between 

gender-related classification patterns across different languages and with 

different grammatical gender systems may not be connected to the 

grammatical gender system of Spanish, rather it may be a result of 

classification that relies on a naturally acquired semantic basis which, Sera et 

al. (2002) argued, appears to be at play in the gender assignments of Spanish 

speakers. 

Control items Masculine Feminine Neuter 

German English German English German English German English 

die Braut bride der Apfel apple die Feder feather das Buch book 

die Ballerina ballerina der Fisch fish die Gabel fork das Fahrrad bicycle 

die Nonne nun der Hubschrauber helicopter die Gitarre guitar das Fernrohr telescope 

die Frau woman der Hut hat die Hose pants das Feuer fire 

der Junge boy der Löffel spoon die Spinne spider das Haus house 

der König king der Schuh shoe die Traube grapes das Messer knife 

der Mann man der Stern star die Schraube screw das Ohr ear 

der Riese giant der Tisch table die Uhr watch das Schwert sword 

TABLE 2.2 – German and English stimuli used in Sera et al. (2002) 
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2.6.4 – Linguistic versus conceptual processing of grammatical gender  

While the studies explored in the previous sections seem to assume that there 

is no difference between linguistic and conceptual processing of grammatical 

gender, some studies (e.g. Bowers, Vigliocco, Stadthagen-Gonzalez, & Vinson, 

1999; Schriefers, Meyer, & Levelt, 1990) suggest that there are differences 

between language-specific and conceptual processes, and therefore the two 

should be treated separately. According to this view, the interrelationship of 

grammatical features and cognition is more subtle and complex than 

suggested by scholars such as Boroditsky (2003) or Sera et al. (2002), and 

effects triggered by language-specific tasks may not point to a direct influence 

on conceptual representations. Empirical evidence for such a view comes 

from a recent study by Ramos and Roberson (2010), who set out to investigate 

whether manipulating the conditions in which stimuli are presented (image 

versus text) and overt versus covert references to grammatical gender in the 

task descriptions affect the gender-related perception of inanimate stimuli in 

Portuguese and English native speakers.  

 

Ramos and Roberson (2010) set up three experiments that mainly differed in 

the way in which instructions were given to the participants (i.e. whether 
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there were overt references to grammatical gender or not) and the manner in 

which the stimuli were presented (i.e. whether the task involved mandatory 

linguistic processing). Experiment 1 consisted of a voice attribution task 

where 50 native Portuguese speakers (from a Lisbon university) and 50 native 

English speakers (from the University of Essex) were asked to assign a male 

or a female voice to 80 inanimate stimuli and eight control stimuli with 

natural gender, presented as images, by circling the letter “M” or “F” 

underneath each image. In this experiment, Ramos and Roberson found that 

Portuguese speakers were strongly influenced by grammatical gender, 

mirroring the findings of Boroditsky et al. (2003) and Sera et al. (2002). 

However, they found that such an effect dissipated when overt references to 

gender were removed from the task description and the task did not involve 

mandatory linguistic processing. In Experiment 3, 50 native Portuguese-

speaking and 50 native English-speaking participants (both groups consisted 

of undergraduates from the University of Essex) were presented with various 

triads of inanimate stimuli (either presented as an image or as a noun) 

selected on the basis of the grammatical gender assigned to them in 

Portuguese. Each triad contained one target stimulus in the upper centre of a 

screen and two alternative stimuli in the lower corners of the same screen. 

Participants were asked to choose which one of the alternative stimuli “goes 

best” with the target stimulus. In this experiment, Ramos and Roberson (2010) 

found no significant difference and high correlation between the proportions 
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of same-gender pairings of Portuguese and English speakers, indicating no 

effect of gender on the choices of Portuguese speakers (p. 10).  

 

Although similar effects were observed in both the image and text conditions, 

it should be noted that the mean difference was slightly higher and the 

correlation lower in the text condition, suggesting that Portuguese-speaking 

participants may have been influenced by gender to a greater degree when 

presented with the stimuli as text, than when the stimuli were presented as 

images (Ramos & Roberson, 2010, p.11).  

 

Overall, Ramos and Roberson (2010) concluded that the effects of 

grammatical gender seem to vary along a continuum from strongest for 

language-specific tasks with overt references to grammatical gender to 

virtually nil for tasks that involve no language processing or overt references 

to grammatical gender. These findings suggest that the effects observed by, 

for example, Boroditsky et al. (2003) or Sera et al. (2002) may be specific to 

language processing and may not extend to the conceptual level. At this 

point, it should also be noted that Ramos and Roberson’s (2010) experiments 

involved only one language that incorporates a full grammatical gender 

system (Portuguese) with English as a control language, whose non-gendered 
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status is still a matter of debate (as discussed in Section 2.4.2). It seems 

imperative that similar experiments involving a greater variety of both 

gendered and non-gendered languages are carried out in order to further 

validate these results. Nevertheless, results such as those of Ramos and 

Roberson (2010) suggest that the relationship between grammatical 

categories, such as grammatical gender, and cognitive processes, such as 

perception, may not be as straightforward as suggested by some of the 

studies discussed previously in this chapter. 

2.7 – Rationale and research question  

In summary, the results and analyses in this literature review indicate that, 

although a considerable amount of research has been undertaken on the 

potential links between grammatical gender and cognition, inconsistencies in 

the findings are evident. Whilst a number of recent studies concentrated on 

this issue, to date no major targeted study has set out to investigate the 

potential links between grammatical gender and the conceptualisation of 

objects in both gendered and non-gendered languages. As highlighted 

throughout this chapter, possible causes of the inconsistencies may include 

gaps in the methodological designs, preconceived ideas about the gendered 

status of English or, perhaps, not giving enough weight to the possibility of 

factors other than the differences in language being responsible for the 

various ways in which people tend to make their gender-related judgments. 
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Furthermore, it should also be noted that attempts to replicate studies into 

possible Whorfian effects (e.g. that of Boroditsky, 2001) have failed to obtain 

comparable results, and therefore the scholars who attempted to replicate 

these studies warn that, in light of their repeated inability to replicate the 

same results, the findings of these studies “must be treated with extreme 

caution” (January & Kako, 2007, p. 425). 

 

It seems of particular interest to undertake further studies into the key issues 

surrounding the potential relationship between grammatical gender and 

cognition. The aim of this study was to expand this line of research. On the 

one hand, the present study limited its focus to one particular cognitive 

process: the conceptualisation of objects. On the other hand, it extended the 

scope of previous experiments by increasing the number of participants and 

languages included. It also addressed some issues that may have contributed 

to inconsistencies in previous findings, by testing participants in their native 

language and by including an indisputably non-gendered language 

(Hungarian) as the non-gendered benchmark. The targeted focus and the 

changes implemented in the methodology were expected to produce more 

reliable results than previous experiments, thus opening new avenues for 

further studies in the area. The specific research question guiding this 

investigation was: 
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Does grammatical gender affect the gender-related conceptualisation of 

objects? 

The following chapter will describe the methodology used to investigate this 

question. 
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CHAPTER 3 – METHODOLOGY 

 

3.1 – Overview  

The data for this study was collected using a three-phase experiment. The 

research design was based on earlier studies that built their findings on free 

adjective description tasks (for example Boroditsky et al., 2003; Sera et al., 

2002). Of particular interest was whether any consistency in gender-related 

judgments could be shown in the responses of speakers of languages with 

highly elaborate grammatical gender systems (such as Hebrew) and of those 

participants whose native language lacks grammatical gender altogether 

(Hungarian). Should any such consistency be demonstrable, it would be the 

strongest indicator to date that elements other than linguistic factors may be 

at play when making these types of judgments. Also, while not the focus of 

the study, comparisons of the results across the languages, with particular 

attention to the comparison of an undoubtedly non-gendered language 

(Hungarian) and a language whose degree of gender loading is frequently a 

matter of debate (English), were expected to contribute to the growing body 

of inquiry into the actual gender loading of English (for more details on the 

gender loading of English see section 2.4.2).However, this study significantly 

extended the scope of previous experiments and departed from earlier studies 

(discussed in Chapter 2) in five ways: 
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Number of participants 

Overall, 1290 individuals from 24 countries participated in the experiments, 

significantly expanding the scope of previous studies in terms of participant 

numbers. Detailed breakdowns of demographic particulars of participants are 

provided in Sections 3.2.1 and 3.3.1. 

 

Number of languages included in the study 

The methodology of this study also departed from previous studies in terms 

of the number of languages tested. Most previous studies compared two 

languages; in most cases, a Romance language (e.g. Spanish) was compared 

with a Germanic language (e.g. German) in order to draw out any potential 

similarities and/or differences in the way grammatical gender systems in 

these languages may interact with cognition. In this study, a three-phase 

experiment was designed to uncover potential similarities and/or differences 

in the cognitive processes of speakers of five different languages representing 

three language families: Indo-European (Germanic and Romance), Uralic-

Altaic (Finno-Ugric) and Afro-Asiatic (Semitic). As outlined before, the 

languages selected for this study also provide the most comprehensive 

coverage to date of the gender loading scale proposed by Guiora (1983; for 

further discussion see Section 2.5.1), including all four levels of gender 

loading: zero (Hungarian), low (English), high (Spanish, German) and very high 

(Hebrew). The focus was on how grammatical categories available to the 
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speakers of these languages may interact with the way they conceptualise 

objects, if at all. 

 

To date, relatively few studies included non-Indo-European language/s in 

their analyses (e.g. those mentioned in Section 2.5). These studies seemed to 

have little influence and their findings were largely ignored by subsequent 

research projects (as argued in Section 2.6). Therefore, it is significant that this 

study compares the way grammatical gender systems (or lack thereof) 

interact with speakers’ gender-related judgments in five languages, two of 

which are non-Indo-European. This design aims to broaden the scope of the 

findings by expanding the number of languages, thus providing more 

generalisable results from across a broader range of languages. 

 

Language in which participants were tested 

This study also departs from the majority of previous studies in that all 

experiments were conducted in the participants’ native language. Previous 

studies (e.g. Boroditsky et al., 2003) often used English as the medium to 

survey non-native speakers of English in order to obtain data that were to 

elucidate cognitive processes at play in languages such as German or Spanish. 

While the use of English as a communicative medium surely seems more 

expedient, in order to maximise the spontaneity of responses, and thus gain a 

more accurate insight into these cognitive processes, surveying participants in 
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their native language seemed more appropriate. Furthermore, previous 

research suggested that there may be conceptual-level differences between 

responses in a native language (L1) as opposed to a second language (L2), 

however proficient a speaker of an L2 a respondent might be (Abel, 2003; 

Howarth, 1998). Surveying participants in their native language thus aimed to 

exclude the possibility of any such potential L1-L2 transfer interference that 

may blur results (Ellis, 2006; Nelson Jr, 2011). 

 

Non-gendered control language 

As highlighted throughout the previous chapters, the experiments to date 

appear to show significant inconsistencies in their findings. Keeping in mind 

the position, held by a number of scholars, that the status of English as a non-

gendered language is at least debatable (Baron, 1971; Curzan, 2003; Fodor, 

1958; Rigalleau & Caplan, 2000), and as argued in Sections 2.4.2 and 2.7, it 

seems possible that one of the reasons for the varying results lies with the 

view of English as a non-gendered language and the consequent reliance on it 

as the benchmark against which grammatical gender systems are compared. 

Therefore, the research approach of this study was to somewhat replicate and 

re-design the previously employed research designs and replace English as 

the non-gendered benchmark with Hungarian; a language that lacks 

grammatical gender completely. It was anticipated that this would provide a 

more reliable basis for comparisons of gender-related conceptualisations that 



 91 

may be influenced by linguistic factors. Based on previous studies, and as 

discussed in Chapter 2, the results produced by experiments with clearly non-

gendered languages (i.e. Finnish in Dull et al., 1975; Guiora, 1983; Guiora et 

al., 1980; Guiora & Sagi, 1978; Paluszny et al., 1973) were considerably 

different from later studies that viewed English as a language with a zero 

gender loading. 

 

However, it must also be acknowledged that these earlier studies did not 

seem to have the sophistication and depth of more recent studies – i.e. these 

earlier experiments usually involved a direct question related to gender, thus 

potentially ‘leading’ participants. Also, these experiments chiefly focussed on 

gender identity development (Beit-Hallahmi et al., 1974; Dull et al., 1975; 

Paluszny et al., 1973), rather than the conceptualisation of objects. On the 

whole, it seemed likely that changing the control language to an objectively 

non-gendered language in the experiments would improve the reliability and 

consistency of the results or, alternatively, would give a clearer indication of 

whether non-linguistic factors might be at play. 

 

Statistical modelling approach 

The methodology of this study also departed from most previous studies in 

the type of statistical analysis performed on the data. This study employed a 

statistical analysis that is relatively new and rare in the field of linguistics. 
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Instead of the analysis of variance (ANOVA) or repeated measures analysis of 

variance (RM-ANOVA) that are used in the majority of studies to date with 

similar data sets and aims (e.g. Bassetti, 2007; Cubelli, et al., 2005; Sera, et al., 

2002; Vigliocco, et al., 2005; Yorkston & De Mello, 2005), the data in this study 

was analysed with a random effects logistic regression model in order to 

avoid some of the pitfalls ANOVA or RM-ANOVA analyses present when 

dealing with multiple random factors simultaneously (Quené & van den 

Bergh, 2008). ANOVA is a statistical technique for assessing any dependency 

of the mean of a continuous response on the predictors of various kinds. It is a 

linear model and the analysis techniques are based on Gaussian (or normal) 

distributional assumptions and use least square methods 8 . However, the 

inference on conceptualisation in this study is based on the responses to a 

voice attribution task in Phase 2, where participants were asked whether a 

given adjective better describes a male- or female-voiced character (as 

discussed in detail in Section 3.3 of this chapter). While participants were also 

given a third ‘Can’t decide’ response option, the response in this phase of the 

experiments was not continuous, rather it was discrete with essentially only 

two possible values (male or female voice), thus it was a binary response. 

From a statistical viewpoint, using linear model assumptions (such as 

ANOVA) on binary response data can be inefficient and potentially 

                                                 
8
 For reference, see Chapter 7 – Generalized linear models (pp. 183-210) in Venables & Ripley 

(2002).  
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misleading. Logistic regression models, such as the models used to analyse 

the results of these experiments, are the analogue of linear models for a binary 

response. They are generalisations of linear models, the analysis techniques 

are based on Bernoulli (or discrete) distributional assumptions and use 

maximum likelihood methods 9 . Therefore, taking into consideration the 

nature of the response data, a logistic regression model (described in Section 

3.4.2.2) seems better suited to analyse the results of these experiments.  

 

The following sections provide details of the design of all three phases of the 

experiments. Subsequent to a brief overview of the overall research design 

and notes on the pilots conducted in Section 3.1, Sections 3.2 and 3.3 give 

detailed descriptions of the two phases of the experiments that involved data 

collection: Phase 1 and Phase 2, respectively. In Phase 1, participants were 

asked to generate adjectives to describe the stimuli, while in Phase 2 a 

different cohort of participants was asked to rate the adjectives collected in 

Phase 1 according to their perceived gender. These two sections are further 

divided into three sub-sections that furnish details of the participants, as well 

as the stimuli and procedures used in each phase. Finally, Section 3.4 

describes particulars of Phase 3, the final phase of the experiments in which 

genderedness scores were established for each stimulus. This section also 

                                                 
9 For reference, see Johnson, Kemp, and Kotz (2005).  
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explains the details of the formal analysis and the logistic regression model 

used to scrutinise the data. 

 

3.1.1 – Design  

Data were elicited from a series of online experiments divided into two 

phases. The first phase consisted of a free adjective description task where 

two sets of participants in each of the five languages were presented with a 

series of nouns, or a series of images depicting the referents of these lexical 

stimuli, and were asked to generate three adjectives which they found most 

appropriate to describe each stimulus – either the lexical stimulus or the 

image depicting its referent. The stimuli were selected to include different 

combinations of gender categories across the three languages with full 

grammatical gender systems. See Table 3.1 for the full list of stimuli in all five 

languages, including markings of the cross-lingual grammatical gender 

combinations. For the images depicting the referents of these lexical stimuli, 

presented in the same order  as in Table 3.1, refer to Appendix A.  

 

Phase 2 of the experiments consisted of rating the adjectives, collected in 

Phase 1, by participants providing gender association responses to each 

adjective. This was done by administering a questionnaire involving a voice 

attribution task in each language to groups of participants who did not 

participate in the first phase of the experiments and were not aware of the 
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origin of the adjectives they were asked to rate. The aim of this phase was to 

obtain gender loading scores, i.e. the metaphorical gender  associated with the 

most frequently occurring adjectives in each language (for discussion on 

metaphorical gender refer to Section 2.3.3). Finally, in Phase 3, the adjectives’ 

 

 Hungarian English German Spanish werbeH 

Control items 

F 

menyasszony bride Braut novia kala 

balerina ballerina Ballerina bailarina balerina 

lány girl Mädchen (N) niña ialda 

nő woman Frau mujer isha 

Control items 

M 

fiú boy Junge niño ieled 

matróz sailor Matrose marinero malach 

férfi man Mann hombre ish 

bokszoló boxer (sport) Boxer (sport) boxeador bokser 

Opposite 

grammatical 

gender 

German 

Spanish 

híd bridge Brücke (F) puente (M) gesher (M) 

villa fork Gabel (F) tenedor (M) mazleg (M) 

asztal table Tisch (M) mesa (F) shulchan (M) 

csillag star Stern (M) estrella (F) kochab (M) 

Opposite 

grammatical 

gender 

German 

Hebrew 

felhő cloud Wolke (F) nube (F) anan (M) 

pisztoly pistol Pistole (F) pistola (F) ekdach (M) 

gyűrű ring Ring (M) anillo (M) taba’at (F) 

hold moon Mond (M) luna (F) iareach (F) 

Opposite 

grammatical 

gender 

Spanish 

Hebrew 

ablak window Fenster (N) ventana (F) chalon (M) 

szék chair Stuhl (M) silla (F) kise (M) 

tányér plate Teller (M) plato (M) tzalachat (F) 

nap sun Sonne (F) sol (M) shemesh (F) 

Same 

grammatical 

gender in all 

szemöldök eyebrow 
Augenbraue 

(F) 
ceja (F) gava (F) 

kéz hand Hand (F) mano (F) iad (F) 

hal fish Fisch (M) pez (M) dag (M) 

ceruza pencil Bleistift (M) lápiz (M) iparon (M) 

Table 3.1 – Lexical stimuli and grammatical gender combinations in five languages 

M = masculine, F = feminine, N = neuter 
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gender load scores were applied to the stimuli of Phase 1 and a gender 

loading score was established for each of the stimuli, both lexical and visual, 

in order to provide a basis for comparisons across all five languages. Sections 

3.2, 3.3 and 3.4 provide full details of each of these phases. For a simplified 

overview of all phases of the experimental process, see the flowchart in Figure 

3.1.  

 

3.1.2 – Pilots  

A small-scale pilot study was conducted for Phase 1 in order to test the 

accuracy of the research instrument. A total of 45 individuals participated 

representing all five languages10; the participants were Australian residents, 

however they were all native speakers of one of the languages in the study. 

The pilot study largely confirmed the aptness of the research design; it 

confirmed that participants understood the task easily as well as the 

suitability of the suggested timeframe for completing the questionnaires (15-

20 minutes). However, subsequent to analysing the results, a few small 

changes were made. 

 

 

 

                                                 
10

 12 participants in English, 10 participants in German, 10 participants in Hungarian, 7 

participants in Spanish and 6 participants in Hebrew. 
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Figure 3.1 - Flowchart depicting all phases of the experiment 
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The changes implemented were concerned with four of the original control 

stimuli included with the test stimuli. There were overall eight control stimuli 

with clear natural gender included in Phase 1; the role of these control stimuli 

was to test the appropriateness of the instrument, i.e. to test that the 

experiment generated gender congruent ratings for the test stimuli (for 

further details, see section 3.2.2). Two of these control images (king and giant) 

were recognised correctly by too few participants, while another two control 

images (nun and woman) elicited adjectives describing idiosyncratic attributes 

concentrated on aspects not relevant to the concept in focus. For example, nun 

elicited adjectives such as flying (apparently a reference to the flying nun from 

the sitcom series of the same title), cruel or out-dated, while the original image 

for woman (a head and shoulders image of a woman in business attire) elicited 

adjectives that seemed to concentrate around the business profession, rather 

than the gender of the referent (e.g. strict, business-like, masculine). 

Consequently, king and giant were replaced with sailor and boxer, nun was 

replaced with girl and while woman remained unchanged as lexical stimulus, 

the visual stimulus was changed to a full body image of a woman in a dress.   

 

3.2 – Phase 1: Free adjective description task 

As discussed previously, this experiment was based on previous studies that 

employed a similar free adjective description task in order to investigate 

whether grammatical gender plays a part when making gender-related 
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judgments. This task’s main objective was to elicit spontaneously generated 

adjectives that were expected to provide some insight into how participants 

conceptualise the objects presented as either lexical or visual stimuli. The 

experiment involved a series of online questionnaires; each participant 

completed only one of these questionnaires.  

 

 3.2.1 – Participants  

In order to facilitate a comprehensive comparison, every effort was made to 

recruit 80-100 participants per condition and per language. Participants were 

invited by email to complete one of the online questionnaires. In order to 

maximise the diversity of the participant pool, both in terms of locations 

whence respondents were recruited and the age groups they represented, 

social networks of family and friends were utilised – email invitations, 

containing the link to one of the surveys, were sent out via these networks 

and all recipients were encouraged to forward the invitations to anyone 

fitting the criteria and willing to participate in this study. As this study set out 

to investigate the potential effects of the individuals’ native language on the 

way they conceptualise objects, participants were vetted on the basis of their 

country of birth and native language. In terms of the country of birth, only 

those participants were included who indicated a country of birth where the 

language of which they were native speakers was a recognised language, with 

a significant number of native speakers. The list below contains the countries 
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in which the target languages are spoken as a native language. This list served 

as a vetting mechanism to ensure that only responses from native speakers 

were included in the analysis. Note that the number of countries included as 

countries with a significant number of native Hungarian speakers is due to all 

listed countries having had strong historical ties with Hungary itself and, as a 

result, still being home to a large number of native speakers of Hungarian (for 

further details see Kontra, 1999; Váradi, 2001). Following is the list of 

countries of birth, per language, from which individuals were considered as 

participants11: 

Hungarian: Hungary, Austria, Croatia, Romania, Serbia, Slovakia, Slovenia, 

Ukraine 

English: Australia, Canada, Ireland, New Zealand, South Africa, United 

Kingdom, United States 

Spanish: Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, Ecuador, El 

Salvador, Guatemala, Honduras, Mexico, Nicaragua, Paraguay, Peru, Spain, 

Uruguay, Venezuela 

German: Germany, Austria, Belgium, Denmark, Liechtenstein, Luxembourg, 

Switzerland 

Hebrew: Israel 

                                                 
11

 Not all of these countries are represented in the final list of participants’ demographic 

particulars.  
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Participants were also asked to indicate their native language. This study’s 

focus was on the effects of one’s native language, so in order to avoid 

potential effects of bi- or multilingualism (Bassetti, 2007; Cook & Bassetti, 

2010) only data collected from native speakers were taken into account; data 

from participants who indicated a native language other than the language in 

which they were to be tested or indicated more than one native language 

were not included in the analysis. As the questionnaires were anonymous, 

apart from the participants’ country of birth and native language, only basic 

demographic data was collected, such as country of residence, other 

languages spoken (if any), age range and gender.  All participants were at 

least 18 years of age at the time of their participation. In total, 61 respondents 

were excluded from the analysis for either indicating a country of birth not 

included in the list of countries where the target language is spoken as a 

native language, or indicating a native language that was not one of the target 

languages in this study. The highest number of respondents excluded (46) 

was made up of individuals completing the Hebrew version of the 

questionnaires, while further exclusions were 12 individuals in the English 

version and respectively 2 and 1 in the German and Spanish versions. After 

these exclusions, the responses of 966 individuals from 24 countries were 

included in this phase of the study. Tables 3.2–3.6 show the detailed 

breakdown of demographic particulars of participants by languages.  
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Language: Hungarian 
Test condition 

Overall 
Image Text 

Number of participants 109 98 207 

Country of birth 

Hungary 102 93% 98 100% 200 97% 

Romania 3 3% - - 3 1% 

Serbia 1 1% - - 1 0% 

Slovakia 3 3% - - 3 1% 

Current country of 

residence 

Hungary 99 91% 91 93% 190 92% 

Serbia 1 1% - - 1 0% 

Slovakia 2 2% - - 2 1% 

Other12 7 6% 7 7% 14 7% 

Do you speak other 

languages? 

Yes 90 83% 87 89% 177 86% 

No 19 17% 11 11% 30 14% 

Age range 

18-25  25 23% 8 8% 33 16% 

26-35  43 39% 31 32% 74 36% 

36-45  28 26% 25 26% 53 26% 

46-55  4 4% 13 13% 17 8% 

56-65  3 3% 18 18% 21 10% 

over 65  6 5% 3 3% 9 4% 

Sex 
Male 45 41% 34 35% 79 38% 

Female 64 59% 64 65% 128 62% 

Table 3.2 – Hungarian language participants in Phase 1 

 

 

Language: English 
Test condition 

Overall 
Image Text 

Number of participants 99 90 189 

Country of birth 

Australia 21 21% 69 77% 90 48% 

Canada - - 2 2% 2 1% 

Ireland 8 8% 2 2% 10 5% 

New Zealand 7 7% 4 4% 11 6% 

United Kingdom 21 21% 7 8% 28 15% 

United States 42 43% 6 7% 48 25% 

Current country of 

residence 

Australia 25 25% 83 92% 108 57% 

Canada 5 5% 1 1% 6 3% 

Ireland 6 6% - - 6 3% 

New Zealand - - 1 1% 1 1% 

United Kingdom 13 13% 1 1% 14 7% 

United States 41 42% 4 5% 45 24% 

Other 9 9% - - 9 5% 

Do you speak other 

languages? 

Yes 56 57% 56 62% 112 59% 

No 43 43% 34 38% 77 41% 

Age range 

18-25  8 8% 40 44% 48 25% 

26-35  28 29% 18 20% 46 24% 

36-45  24 24% 15 17% 39 21% 

46-55  14 14% 9 10% 23 12% 

56-65  16 16% 6 7% 22 12% 

over 65  9 9% 2 2% 11 6% 

Sex 
Male 41 41% 34 38% 75 40% 

Female 58 59% 56 62% 114 60% 

Table 3.3 – English language participants in Phase 1 

 

                                                 
12

 “Other” denotes a country of current residence not included in the list of countries where 

the target language is spoken as a native language. 
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Language: Spanish 
Test condition 

Overall 
Image Text 

Number of participants 92 111 203 

Country of birth 

Argentina 28 31% 10 9% 38 20% 

Chile 14 15% 5 4% 19 9% 

Colombia - - 6 5% 6 3% 

Cuba 4 4% 1 1% 5 2% 

Ecuador - - 1 1% 1 0% 

Mexico 1 1% 4 4% 5 2% 

Peru - - 4 4% 4 2% 

Spain 41 45% 78 70% 119 59% 

Uruguay 2 2% - - 2 1% 

Venezuela 2 2% 2 2% 4 2% 

Current country of 

residence 

Argentina 21 23% 5 4% 26 13% 

Chile 6 6% - - 6 3% 

Ecuador - - 1 1% 1 0% 

Mexico 1 1% 3 3% 4 2% 

Peru - - 1 1% 1 0% 

Spain 61 55% 105 52% 105 52% 

Uruguay 2 2% - - 2 1% 

Other 18 20% 40 36% 58 29% 

Do you speak other 

languages? 

Yes 84 91% 100 90% 184 91% 

No 8 9% 11 10% 19 9% 

Age range 

18-25  7 8% 4 3% 11 5% 

26-35  22 24% 44 40% 66 33% 

36-45  34 37% 21 19% 55 27% 

46-55  14 15% 38 34% 52 26% 

56-65  10 11% 4 4% 14 7% 

over 65  5 5% 0 0% 5 2% 

Sex 
Male 31 34% 48 43% 79 39% 

Female 61 66% 63 57% 124 61% 

Table 3.4 – Spanish language participants in Phase 1 

 

Language: German 
Test condition 

Overall 
Image Text 

Number of participants 108 104 212 

Country of birth 

Austria - - 2 2% 2 1% 

Germany 108 100% 88 85% 196 92% 

Switzerland - - 14 13% 14 7% 

Current country of 

residence 

Austria 1 1% - - 1 0% 

Germany 102 94% 75 72% 177 84% 

Switzerland - - 4 4% 4 2% 

Other 5 5% 25 24% 30 14% 

Do you speak other 

languages? 

Yes 98 91% 104 100% 202 95% 

No 10 9% - - 10 5% 

Age range 

18-25  8 8% 25 24% 33 15% 

26-35  27 25% 32 31% 59 28% 

36-45  24 22% 24 23% 48 23% 

46-55  14 13% 13 12% 27 13% 

56-65  9 8% 3 3% 12 6% 

over 65  26 24% 7 7% 33 15% 

Sex 
Male 45 42% 30 29% 75 35% 

Female 63 58% 74 71% 137 65% 

Table 3.5 – German language participants in Phase 1 
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Language: Hebrew 
Test condition 

Overall 
Image Text 

Number of participants 71 84 155 

Country of birth Israel 71 100% 84 100% 155 100% 

Current country of 

residence 

Israel 46 65% 80 95% 126 81% 

Other 25 35% 4 5% 29 19% 

Do you speak other 

languages? 

Yes 70 99% 76 90% 146 94% 

No 1 1% 8 10% 9 6% 

Age range 

18-25  13 18% 17 20% 30 20% 

26-35  3 4% 28 33% 31 20% 

36-45  30 42% 12 14% 42 27% 

46-55  16 23% 9 11% 25 16% 

56-65  8 11% 14 17% 22 14% 

over 65  1 2% 4 5% 5 3% 

Sex 
Male 33 46% 34 40% 67 43% 

Female 38 54% 50 60% 88 57% 

Table 3.6 – Hebrew language participants in Phase 1 

 

3.2.2 – Stimuli  

Stimuli in this phase were presented either as a series of words or a series of 

images. Overall, there were 24 stimuli divided into six different gender 

combination groups13: 

 

 8 control items with natural gender – 4 female items (bride, ballerina, 

girl, woman) and 4 male items (boy, sailor, man, boxer [sport]). These 

were used to assess whether participants understood the task and to 

indicate whether the experiments appropriately gauged the 

participants’ gender-related judgments; i.e. if these control items were 

rated congruent to their corresponding natural gender, it would be a 

good indication that the design of the experiments was appropriate to 

establish gender loads for the test items. 

                                                 
13

 For a full list of stimuli in all five languages refer to Table 3.1. 
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 4 test items whose grammatical genders were opposite in German and 

Spanish (bridge, fork, table, star). 

 4 test items whose grammatical genders were opposite in German and 

Hebrew (cloud, pistol, ring, moon). 

 4 test items whose grammatical genders were opposite in Spanish and 

Hebrew (window, chair, plate, sun). 

 4 test items whose grammatical genders were the same in all three 

languages with grammatical gender systems (German, Spanish, 

Hebrew) (eyebrow, hand, fish, pencil). 

 

When selecting the stimuli, several factors were taken into account. Apart 

from representing the appropriate gender combinations in terms of 

grammatical gender, everyday conversance with these stimuli was also 

considered in order to ensure that all participants were familiar with the 

items: all stimuli were concrete, basic level category (Löbner, 2002; Rosch, 

1975) objects existing in reality, thus making it easier for participants to 

spontaneously generate adjectives to describe them. Furthermore, what could 

potentially be cultural effects were taken into account and two control items 

(king, nun) used in earlier studies (Phillips & Boroditsky, 2003; Sera et al., 

2002) were changed in order to minimise these effects (as discussed in Section 

3.1.2). Additionally, the selection criteria included the ‘picturability’ of the 
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items; in other words, all items had to be easily and unequivocally 

presentable as an image.  

 

In all five languages, lexical stimuli were presented in the native language of 

the participants in a sequence aimed at optimising a relatively even 

distribution of stimuli, avoiding conceptual or gender ‘clusters’ in order to 

minimise priming effects (Hutchison, 2003) and the possible effects of survey 

fatigue towards the end of the questionnaires. For participants completing the 

questionnaires with visual stimuli, the sequence of images mirrored that of 

the lexical stimuli. For half the participants, both in the lexical and visual 

stimuli cohorts, this sequence was reversed in order to minimise, or avoid, 

any potential influence on the participants’ processing of the stimuli brought 

about by the order in which these stimuli were presented (for both sequences 

see Appendix B).  

 

The visual stimuli consisted of images obtained from copyright free web 

image banks, picturing standard views of the items on a plain white 

background. All images were scaled to near identical size and were presented 

in monochrome black and white in order to minimise evoking size- or colour-

schematic information that may have influenced the subjects’ metaphorical 

gender associations when processing the images (for the full list of visual 

stimuli see Appendix A). 
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3.2.3 – Procedure  

This phase of the experiment was designed as a series of online surveys 

emailed to participants. As stipulated earlier, all instructions, stimuli and 

questions were in the participants’ native language.  

 

In total, there were twenty surveys – four surveys for each of the five 

languages. The breakdown of the four surveys in each language is as follows 

(for full details of Sequences A and B see Appendix B): 

 

 Questionnaire presenting 24 lexical stimuli in Sequence A 

 Questionnaire presenting 24 lexical stimuli in Sequence B 

 Questionnaire presenting 24 visual stimuli in Sequence A 

 Questionnaire presenting 24 visual stimuli in Sequence B 

 

In all questionnaires, participants were presented with the stimuli one at a 

time; this was done to minimise any potential priming effects (Hutchison, 

2003) that the stimuli may exert on one another. Participants were asked to 

describe each stimulus, either appearing as text or an image, with three 

adjectives, and were also asked to avoid colour terms. As well as adjectives, 

participles functioning as adjectives (such as ‘furrowed’) were also accepted. 

In the questionnaires presenting the lexical stimuli, nouns appeared on the 

left hand side with three vertically arranged text boxes on the right hand side 
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where participants were instructed to type the three adjectives to describe the 

stimulus item, with the exception of Hebrew where, in line with the right-to-

left writing system, the nouns appeared on the right hand side and the text 

boxes on the left hand side. In the questionnaires presenting the visual 

stimuli, images appeared centred in the top half of the screen with the 

vertically arranged text boxes for the adjectives appearing below in the 

bottom half of the screen. Though participants were instructed to provide 

their spontaneous responses by writing the first three adjectives that came to 

mind without thinking for too long, subjects were able to self-pace the task. 

There was no restriction on going back or correcting what had already been 

typed, neither was there a restriction preventing the saving of partially 

completed surveys. This optionality was afforded in order to tap into general 

cognitive processes by minimising the pressure that often accompanies test 

situations (Derakshan & Eysenck, 2009; Martin, 2008; Wells, 2006), thus 

allowing the elicitation of more spontaneous responses. See Figures 3.2 and 

3.3 for screenshot examples of the surveys. 

 

Questionnaires presenting the visual stimuli included an additional set of 

questions after the description task: all the images were presented again and 

participants were asked to name in one single word what the image depicted; 

this task was to ensure consistency between the two types of conditions: 

lexical and visual. 
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Figure 3.2 – Screenshot examples of the surveys in the image condition: fork (Hungarian 

version) and chair (German version) 
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Figure 3.3 – Screenshot examples of the surveys in the text condition: table (Hebrew version) 

and pencil (Spanish version) 

 

Only data where the images were identified with a label that was consistent 

with what the researcher intended (and therefore consistent with the list of 

lexical stimuli), or a close synonym with congruent grammatical gender, were 

included in the study. For a screenshot example of the Image Recognition task 

see Figure 3.4. Note that, due to the large size of the entire task, this 

screenshot only shows part of the screen. 
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Figure 3.4 – Screenshot example of Image Recognition task 

 

3.3 – Phase 2: Adjective rating  

In this phase, a different sets of participants in each language, who did not 

participate in the previous phase, were asked to rate the adjectives collected 

in Phase 1 according to these adjectives’ perceived masculine or feminine 

traits. The aim of this phase was to establish the perceived gender load of the 
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five most frequently occurring adjectives per stimulus item in all five 

languages. This phase was instrumental in developing a basis for 

comparisons of gender loads associated with each stimulus across all five 

languages.  

 

3.3.1 – Participants  

Overall, 324 individuals14 from 22 countries participated in this phase of the 

study. As in the previous phase, participants were invited by email to 

complete one of the online questionnaires and were vetted on the basis of 

their country of birth, current country of residence, age range and sex as well 

as their native language and their knowledge of other languages. Similarly to 

Phase 1, only participants who indicated a country of birth where the 

language of which they were native speakers was a recognised language, with 

a significant number of native speakers, were included. Again, similarly to 

Phase 1, all participants were at least 18 years of age at the time of their 

participation and the anonymous questionnaires only collected basic 

demographic data. For a detailed breakdown of the demographic particulars 

of respondents in this phase, see tables 3.7–3.11. 

 

 

                                                 
14

 The responses of 5 participants were excluded in this phase, 4 in the Hebrew and 1 in the 

English version, due to indicating a native language other than the target language.   
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Language: Hungarian 

Total number of participants 80 

Country of birth 

Hungary 76 95% 

Romania 1 1% 

Slovakia 3 4% 

Current country of 

residence 

Hungary 73 91% 

Slovakia 3 4% 

Other 4 5% 

Do you speak other 

languages? 

Yes 73 91% 

No 7 9% 

Age range 

18-25  5 6% 

26-35  24 30% 

36-45  37 46% 

46-55  8 10% 

56-65  6 8% 

over 65  0 0% 

Sex 
Male 27 34% 

Female 53 66% 

Table 3.7 – Hungarian language participants in Phase 2 

 

 

 

Language: English 

Total number of participants 75 

Country of birth 

Australia 36 48% 

Canada 5 7% 

New Zealand 1 1% 

South Africa 2 3% 

United Kingdom 3 4% 

United States 28 37% 

Current country of 

residence 

Australia 39 52% 

Canada 2 3% 

New Zealand 1 1% 

South Africa 1 1% 

United Kingdom 3 4% 

United States 29 39% 

Do you speak other 

languages? 

Yes 52 69% 

No 23 31% 

Age range 

18-25  28 37% 

26-35  17 23% 

36-45  11 14% 

46-55  8 11% 

56-65  8 11% 

over 65  3 4% 

Sex 
Male 35 47% 

Female 40 53% 

Table 3.8 – English language participants in Phase 2 
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Language: Spanish 

Total number of participants 72 

Country of birth 

Argentina 19 27% 

Chile 5 7% 

Colombia 1 1% 

Ecuador 1 1% 

Mexico 2 3% 

Peru 2 3% 

Spain 38 53% 

Uruguay 1 1% 

Venezuela 3 4% 

Current country of 

residence 

Argentina 17 24% 

Chile 1 2% 

Mexico 1 2% 

Peru 1 1% 

Spain 37 51% 

Uruguay 1 1% 

Venezuela 1 1% 

Other 13 18% 

Do you speak other 

languages? 

Yes 68 94% 

No 4 6% 

Age range 

18-25  10 14% 

26-35  22 31% 

36-45  22 31% 

46-55  13 18% 

56-65  4 5% 

over 65  1 1% 

Sex 
Male 34 47% 

Female 38 53% 

Table 3.9 – Spanish language participants in Phase 2 

 

Language: German 

Total number of participants 55 

Country of birth 

Austria 3 5% 

Germany 50 91% 

Switzerland 2 4% 

Current country of 

residence 

Austria 1 2% 

Germany 42 76% 

Switzerland 1 2% 

Other 11 20% 

Do you speak other 

languages? 

Yes 53 96% 

No 2 4% 

Age range 

18-25  4 7% 

26-35  18 33% 

36-45  19 35% 

46-55  9 16% 

56-65  4 7% 

over 65  1 2% 

Sex 
Male 16 29% 

Female 39 71% 

Table 3.10 – German language participants in Phase 2 
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Language: Hebrew 

Total number of participants 42 

Country of birth Israel 42 100% 

Current country of 

residence 

Israel 34 81% 

Other 8 19% 

Do you speak other 

languages? 

Yes 39 93% 

No 3 7% 

Age range 

18-25  20 47% 

26-35  7 17% 

36-45  8 19% 

46-55  3 7% 

56-65  2 5% 

over 65  2 5% 

Sex 
Male 17 40% 

Female 25 60% 

Table 3.11 – Hebrew language participants in Phase 2 

 

3.3.2 – Materials  

The materials for this phase of the experiments were the lists of adjectives, in 

five languages, obtained in Phase 1. In order to maximise the generalisability 

of the data, only frequently occurring adjectives were included; in each 

language, the five most frequently occurring adjectives per stimulus in both 

the image and text conditions were included in the study. As a number of 

adjectives occurred multiple times and associated with more than one 

stimulus, the adjectives from both conditions were collapsed into one 

combined adjective pool and all duplicates were removed, leaving a 

combined list of unique adjectives only. These adjectives were 

decontextualised and rated out of their original context. In other words, the 

participants in this phase were not aware of the origin of the adjectives and 

were not familiar with the stimuli in Phase 1 that generated them. 
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A list of adjectives per language was compiled and presented in alphabetical 

order. As in three of the languages included in this study, namely Spanish, 

German and Hebrew, adjectives display gendered inflections in order to 

adhere to the gender agreement with the noun they modify, these inflections 

also had to be taken into account. In terms of the form of the adjectives as 

stimuli, out of these three languages only Spanish and Hebrew had to be 

considered as German adjectives, while they inflect for gender (e.g. das schöne 

Auto, ‘the beautiful car’), they also have a non-inflected gender inclusive form 

(Esau, 2009) (e.g. schön, ‘beautiful’); German adjectives were presented in this 

form.  

 

It was mentioned in previous studies that gendered inflections may affect 

speakers’ gender-related judgments (Cubelli et al., 2011; Konishi, 1993; 

Rączaszek-Leonardi, 2010; Spencer, 2002), however there seems to be no clear 

consensus on whether this is the case and if so, to what degree the effect of 

these gendered inflections may penetrate conceptualisation. In a recent study, 

Rączaszek-Leonardi and Caramelli (forthcoming) presented to participants 

series of adjectives in Italian and Polish with all possible gendered inflections 

divided by an oblique both in the masculine first/feminine second (e.g. 

bello/a) and the feminine first/masculine second (e.g. bella/o) orders. They 

concluded that gendered inflections had a form-priming effect and slightly 

affected the results. However, they found that these inflections had a greater 
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effect in Italian when adjectives were presented in the feminine 

first/masculine second order. While in Polish the same trend was observable, 

the effect in Polish did not reach significance. One possible reason for this 

effect could be that in both languages the masculine first/feminine second 

order is the default (e.g. in official documents) and therefore changing that 

default order to feminine first/masculine second may make gendered 

inflections more marked and thus result in a more significant impact of these 

inflections.   

 

Consequently, after considering the observations in previous studies and in 

order to minimise this effect that gendered inflections may have on 

conceptualisation, adjectives in Spanish were presented displaying all 

possible gendered inflections divided by an oblique in the default masculine 

first/feminine second order (e.g. bonito/a). As the spellings of 

masculine/feminine forms of Hebrew adjectives often differ significantly, 

these adjectives were presented with both the masculine and feminine forms 

in their whole, divided by an oblique (e.g. aroch/aruka – ‘long’). A total of 559 

unique adjectives were rated in this phase of the experiments. The breakdown 

of the number of adjectives rated per language is as follows: 

 Hungarian: 117 adjectives 

 English: 106 adjectives 

 Spanish: 110 adjectives 
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 German: 112 adjectives 

 Hebrew: 114 adjectives 

 

3.3.3 – Procedure  

The adjectives to be rated were presented in three-point nominal scale 

questionnaires. As in Phase 1, questionnaires were administered online and 

participants were invited by email to participate. All questions were 

presented in the participants’ native language. The task was framed as a voice 

attribution task, similar to the tasks used by Ramos and Roberson (2010) and 

Sera et al. (1994). Participants were asked to rate the adjectives according to 

whether an animated character described by a given adjective should have a 

male or a female voice in an animated film. This was chiefly done to avoid 

presenting participants with a direct, and potentially leading, question about 

whether they considered the characteristics described by the adjectives 

masculine or feminine. The three-point nominal scale included the options 

Male voice, Female voice and Can’t decide. While there was a Can’t decide option 

provided, in the instructions participants were asked to only select this option 

if they were definitely unsure about their response. The instruction given in 

the questionnaire is as follows (for a screenshot example of the instructions in 

Spanish see Figure 3.5): 
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Figure 3.5 – Screenshot example of Phase 2 instructions in Spanish  

 

“Imagine that we are making an animated film with various animated 

characters. Please read the following series of adjectives and decide 

whether an animated character described by a given adjective should 

have a male or female voice in the film. While this task may seem 

strange in the case of some of the adjectives, please only select "Can't 

decide" if you are definitely unsure whether an animated character 

described by that adjective should have a male or female voice. 

For example, if you think that a character described as "brown" 

should have a male voice, mark the spot next to "brown" in the 

"MALE VOICE" column. If you think that a character described as 

"pink" should have a female voice, mark the spot next to "pink" in the 
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"FEMALE VOICE" column. If you are unsure, mark "CAN'T 

DECIDE". Please see examples below.”  

 

3.4 – Phase 3: Establishing gender load scores for the stimuli  

In this final phase of the experiment the gender load scores of the five most 

frequently occurring adjectives in each of the five languages were applied to 

the stimuli in Phase 1 and gender load scores for each stimulus were 

established. Scores were calculated separately for the two types of stimuli and 

the apparent gender effects were established for each item both as a lexical 

and visual stimulus.   

 

Numerical values were assigned to each response category (Male voice, Female 

voice and Can’t decide) in order to facilitate better representation of a given 

adjective’s gender load. These values moved in two directions from Can’t 

decide, which was given the value of 0. Male voice responses were assigned the 

value of +1, while Female voice responses were assigned the value of -1. 

Therefore, a positive score indicated that a given stimulus was conceptualised 

as more masculine than feminine, while a negative score indicated that a 

given stimulus was conceptualised as more feminine than masculine.   
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In all five languages, the resulting gender load scores for the control stimuli 

were indicative of the suitability of the experiments to gauge metaphorical 

gender associations, while the gender load scores for the test stimuli provided 

a basis for comparisons across the languages and the establishment of gender 

congruence ratios that were indicators of whether there was any observable 

pattern in the gender ratings of the stimuli and whether the ratings of the 

stimuli were congruent with the stimuli’s grammatical gender, if any, in a 

given language. The following sections outline the organisation and structure 

of the data summaries as well as provide details about the statistical approach 

and calculations in the formal analysis. For an overview of all stages of the 

data analysis see Appendix E. 

 

3.4.1 – Data summaries  

Preceding the formal analysis, data summaries were collated in order to 

provide a concise look at the pre-analysis data. The data summaries are 

immediately interpretable and reveal patterns that are clear and consistent. 

Examples of these data summaries, along with the results of the formal 

analysis are provided in Chapter 4 (Results). For a comprehensive list of all 

results, including data summaries and the results of the formal analysis, see 

Appendix C. These data summaries provide details of the five most 

frequently occurring adjectives for each stimulus, in each condition (image or 

text) and in all five languages. Also, they provide overall summaries and 
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visual representations (pie charts) of the overall Male voice, Female voice and 

Can’t decide responses in each of these cases.  

 

For example, 75 English speaking participants rated the English adjectives in 

Phase 2. Table 3.12 below shows an example of the adjectives rated for the 

stimulus bridge in the image condition. The first two columns contain the 

adjectives rated, along with their frequencies (i.e. how many times these 

adjectives occurred), while the last three columns contain the various 

distributions of Male voice, Female voice and Can’t decide responses given by the 

participants.  

FREQUENCY Adjective 
MALE 

VOICE 

FEMALE 

VOICE 

CAN’T 

DECIDE 

19 long 49 19 7 

15 strong 74 1 0 

9 tall 63 6 6 

8 big 68 3 4 

8 sturdy 75 0 0 

Table 3.12 – The five most frequently occurring adjectives and their ratings for bridge in the 

image condition in English 

 

 

The next table (Table 3.13) shows the summaries of each response category in 

the first three columns, while the fourth column provides a visual summary 

of these responses in the form of a pie chart – Male voice and Female voice 

responses are represented in blue and red, respectively, while Can’t decide 

responses are represented in green. 
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MALE 

VOICE 

FEMALE 

VOICE 

CAN’T 

DECIDE Chart 

329 29 17 

 

Table 3.13 – Summaries of ratings for bridge in the image condition in English 

 

3.4.2 – Formal analysis 

The formal analysis of the data was based on a random effects logistic 

regression generalised linear mixed model, taking into account the original 

stimuli, sex and age of the participants as fixed effects, and each person and 

adjective as random effects. The goal of the model was to assess the 

propensity of the stimuli to generate adjectives that elicit responses 

systematically favouring a conceptualisation suggestive of an association with 

a particular sex, as assessed in Phase 2 of the experiment. For a fundamental 

reference on generalised linear models, see McCullagh and Nelder (1989), and 

for a technical reference for the tools used, see Venables and Ripley (2002). 

 

In Phase 1, adjectives were generated by way of the participants’ responses to 

the stimuli. These stimuli were presented in two conditions: text or image. 

The adjectives selected for the second phase carried with them a ‘stimulus 

score’, or less formally ‘votes’ (vas), namely the number of participants who 

selected that adjective (a) as a response to that stimulus (s). In many cases, an 

adjective was uniquely associated with a stimulus, in which case vas would be 
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zero for all stimuli apart from the one with which it was associated. In other 

cases, the same adjective could be associated with multiple stimuli, so any 

implications of the response to the adjective back to the stimuli, which 

generated it, were ambiguous. The first step in the analysis was to resolve this 

ambiguity, from an operational perspective, in a reasonable way. The 

following section details how this was done. 

 

3.4.2.1 – An adjective-stimulus association measure 

The role of the adjective-stimulus association measure was to establish the 

propensity of each stimulus (in each condition) to generate a particular 

adjective. The first step in defining an adjective-stimulus association measure 

was to normalise the stimulus scores to proportions for each adjective. That is, 

if there are A adjectives in all, 𝑣𝑎𝑠  is replaced by 𝑝𝑎𝑠  = 𝑣𝑎𝑠 /∑ 𝑣𝑎𝑠
𝐴
𝑎=1 . This 

allowed for different numbers of participants ‘voting’ for different adjectives. 

 

The next step was to normalise the 𝑝𝑎𝑠 in the same way over the stimuli, to 

give the adjective-stimulus measures: 

𝑋𝑎𝑠  = 
𝑝𝑎𝑠

∑ 𝑝𝑎𝑠
𝑆
𝑠=1

 

where S is the total number of stimuli. It follows that 

 
∑ 𝑋𝑎𝑠

𝑆

𝑠=1

= 1 (1) 
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for all adjectives a, and in particular if adjective a is uniquely associated with 

stimulus s then, for that combination, 𝑋𝑎𝑠=1 and 0 for all other s. The measures 

𝑋𝑎𝑠 are used to associate the adjectives with a generating stimulus in a way 

that ascribes most influence from the stimulus giving rise to the largest 

fraction of (relative) ‘votes’. As a number of the same adjectives were often 

selected for stimuli in different conditions (text or image), it follows that the 

adjective-stimulus measure (𝑋𝑎𝑠) is particular to the actual condition of the 

stimulus from which it arose and in general is different for different 

conditions, for the same adjective. Furthermore, this study also set out to 

explore any possible systematic similarities/differences between the results 

generated by stimuli presented in different conditions. Therefore, a decision 

was made to analyse the data for different languages and different conditions 

(text or image) separately.  

 

3.4.2.2 – A logistic regression model  

In Phase 2 of the experiments, cohorts of participants were presented with the 

adjectives generated in Phase 1, and were asked to provide a gender 

association response via a voice attribution task. The responses were discreet: 

either Male voice, Female voice or Can’t decide. The quasi-binomial response R is 

defined as 

𝑅 = {

2    if the response is 𝑀𝑎𝑙𝑒 𝑣𝑜𝑖𝑐𝑒

    1    if the response is 𝐶𝑎𝑛′𝑡 𝑑𝑒𝑐𝑖𝑑𝑒
     0    if the response is 𝐹𝑒𝑚𝑎𝑙𝑒 𝑣𝑜𝑖𝑐𝑒
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This way, instead of specifying a probability distribution for the data, only a 

relationship between the mean and the variance were specified in the form of 

a variance function, giving the variance as a function of the mean. Each 

respondent was given two ‘votes’ and the responses’ variance was adjusted 

accordingly. This allows the indecisive responses (i.e. Can’t decide) to be 

included in the analysis in a way that appropriately reflects the state of 

indecision attained. For references on quasi-likelihood functions, see 

Wedderburn (1974), and Venables and Ripley (2002, p. 208). 

 

Given that the response is essentially a discrete measure, with only three 

possible values, a sensitive analysis was needed to respect this feature of the 

data. A quasi-binomial logistic regression was chosen, as it is an obvious 

candidate for such analysis (Venables & Ripley, 2002). As the model includes 

random effects, it is classified as a Generalised Linear Mixed Model (GLMM) 

(McCullagh & Nelder, 1989). The primary focus of the analysis was on the 

gender load effects, where 𝛽𝑠 is the propensity of a stimulus s to generate a 

masculine response (Male voice). The following table (Table 3.14) shows the 

influences for which an allowance was made in the model. For a reference on 

fixed and random effects in generalised linear models, see Broström and 

Holmberg (2011). 

 

 



 127 

Influence Effect 

Adjective (a) Random 

Person (p) Random 

Sex of participant (𝑆𝑝) Fixed 

Age group of participant (𝐺𝑝) Fixed 

Table 3.14 – Influences for which an allowance was made in the GLMM 

 

In Phase 2, a response was from a participant (p) and to an adjective (a). The 

participants were further classified by sex and age group, which gave rise to 

potential fixed effects in the GLMM. In addition to these fixed effects, in the 

model described below, additive random effects were included for both 

participants and adjectives. These random effects accommodate the ‘repeated 

measures’ aspect of the study, that is the circumstance that the same 

participant was involved in responses to different adjectives, and that the 

same adjective was presented to different participants. Equations (2) and (3) 

below define the essential features of the model. 

 

The linear predictor for the initial GLMM is  

 
𝜂𝑎𝑝 =  ∑ 𝑋𝑎𝑠𝛽𝑠 + 𝜏𝑆𝑝

+ 𝛼𝐺𝑝
+ 𝑃𝑝 + 𝐴𝑎

𝑆

𝑠=1

 (2) 

where 𝑆𝑝 and 𝐺𝑝 are the sex and age group of participant p, respectively, 𝜏𝑆 and 

𝛼𝐺  are fixed effects for sex and age group, 𝑃𝑝~N(0, σ𝑃
2 ) is the random effect for 

participant and 𝐴𝑎~N(0, σ𝐴
2) is the random effect for adjective. The response is 

then modelled as having a binary (Bernoulli) distribution, namely 



 128 

 
𝑅𝑎𝑝~B (𝑛 = 1, 𝜋 =  

𝑒𝜂𝑎𝑝

1 + 𝑒𝜂𝑎𝑝
) (3) 

Although the response was in part fractional, the actual model used is quasi-

binomial.  

 

Note that the linear predictor (η) is on a log-odds scale η = log{π/(1-π)}, where π 

is the probability of a masculine conceptualisation. Hence η = 0 corresponds to 

the neutral position 𝜋 =
1

2
  on the probability scale, and 𝜂 > 0 corresponds to 

an elevated chance of a masculine conceptualisation.  

 

The role of the fixed effect terms was to isolate and allow for any systematic 

preferences shown by participants that are attributable to age or sex class. As 

noted above, the random effects were intended to recognise within the 

analysis the repeated measures aspects of adjectives across participants, and 

conversely, but they also allow some components of variation, such as 𝜎𝑃
2 and 

𝜎𝐴
2, to be isolated and removed, thus clarifying the message of the data with 

respect to the stimuli themselves. Because of equation (1) above, the initial 

term in the linear predictor (2) absorbs the usual intercept term as well as a 

main effect term for stimulus. Hence the estimates of the coefficients 𝛽𝑠 will 

reflect the propensity for stimulus s to (generate adjectives that) displace the 

log-odds from the neutral position. This is what provides the gender load of the 

stimulus in an assessable sense, with a positive estimate reflecting a tendency 
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for the idealised participant to lean towards a masculine response while, 

conversely, a negative estimate reflecting a tendency to lean towards a 

feminine response.  

 

3.4.2.3. – Model outputs  

The model was used primarily to assess these propensity scores, or gender 

loads, for the stimuli, given the corpus of response data for a given language 

and condition. Other model outputs included the sex fixed effect 𝜏𝑆 and the 

components of variability 𝜎𝑃
2 and 𝜎𝐴

2. As these were not of primary concern, 

they were not considered further. Their main function in the model was, as 

previously described, to isolate and allow for identifiable features of the data 

that could obscure the primary relationship between stimuli and gender loads. 

 

In addition to the establishment of the estimated effects 𝛽𝑠 the fitting process 

also produced an estimate of the variance matrix of the estimates themselves. 

(The square roots of the diagonal entries of this matrix give what are usually 

called the standard errors of the estimate.) This additional information is 

important, and was used when formal statistical comparisons were made 

across languages and conditions that used the outputs of different fitted 

primary models. These comparisons, along with data summaries and detailed 

examples of the results, are discussed in detail in the following chapter. 
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CHAPTER 4 – RESULTS 

 

4.1 – Overview  

On the whole, the results show a great degree of concurrence in the gender 

ratings across all five languages, regardless of whether the language 

incorporates a grammatical gender system or not. In other words, in the 

overwhelming majority of the cases, if a given stimulus was conceptualised as 

more masculine than feminine in one language, the same stimulus was also 

conceptualised as more masculine than feminine in the other four languages. 

Notably, in the few cases where different cohorts rated the same stimulus 

differently15, grammatical gender did not seem to be a predictor of whether 

the the stimulus was conceptualised as more feminine or masculine. As 

detailed in Chapter 3, different cohorts of participants completed two surveys 

in each of the five languages: one survey presented the stimuli as images, the 

other as text. The overall agreement between speakers of different languages 

on how the stimuli were conceptualised in terms of gender is thus 

noteworthy, considering that it is based on the responses of ten independent 

cohorts of participants. 

 

The stimuli were divided into two larger groups: control and test stimuli. As 

discussed in Chapter 3, the role of the control stimuli was to test that the 

                                                 
15

 E.g. in the case of the test stimuli star, cloud, plate or moon.  
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experiment devised was aptly gauging the gender related judgments of 

participants, while the results of the test stimuli provided the basis for the 

comparisons between languages. The test stimuli were further divided into 

four sub-groups, three of which narrowed the focus of comparison to two 

languages in which the grammatical gender of the test stimuli were opposites 

of one another. In the fourth sub-group all stimuli from the three gendered 

languages had the same grammatical gender. The following sections will 

present the results of the experiments: Section 4.2 will present the detailed 

results of selected stimuli (the full list of all results can be found in Appendix 

C), then Section 4.3 will turn to assessing the effect of grammatical gender 

across the five languages.  

 

4.2 – Analyses of selected examples  

First, the results for a female and a male control stimulus will be reported, 

followed by examples of the test stimuli from each of the four sub-groups. 

These four sub-groups are: 

1 – Opposite grammatical gender in German and Spanish 

2 – Opposite grammatical gender in German and Hebrew 

3 – Opposite grammatical gender in Spanish and Hebrew 

4 – Same grammatical gender in German, Spanish and Hebrew 
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In each section, the tabulated list of the five most frequently occurring 

adjectives in each language and both conditions will be given first, including 

their individual ratings and the number of times each adjective occurred. The 

data summaries and logistic regression scores follow these tables. It should be 

noted that in some cases, such as in the case of hand, there are manifest 

differences between the results suggested by the data summaries and the 

results of the formal analysis (the logistic regression scores). This variance is 

due to the differences in the aims of these two data presentations, namely that 

while the data summaries simply aim to present the pre-analysis data in an 

organised and concise form, the aim of the formal analysis was to establish 

the propensity of each stimulus to generate adjectives that were rated as 

masculine or feminine, also taking into account that a number of these 

adjectives occurred multiple times and, at times, were associated with more 

than one stimuli (as discussed in more detail in Chapter 3). Also, as discussed 

in Chapter 3, each stimulus gave rise to a number of adjectives, which were 

rated out of context in order to gauge participants’ gender associations 

without asking them directly about the objects/nouns, following the research 

design of Boroditsky et al. (2003). Note that ‘rating’ of a given stimulus in the 

context of the ensuing sections refers to the outcome of Phase 3, i.e. the 

gender loads suggested by the ratings of the adjectives associated with each 

stimulus. 
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Abbreviations used in the tables are as follows: 

Languages:  HEB Hebrew 

 GER German 

 SPA Spanish 

 ENG English 

 HUN Hungarian 

The numbers under the language codes denote the number of participants in 

that language in the adjective rating phase – e.g. the number ‘80’ under the 

language code ‘HUN’ means that 80 Hungarian speaking participants rated 

the Hungarian adjectives generated by the Hungarian speaking participants 

of Phase 1. The columns containing the number of times each adjective, per 

stimulus and per condition, occurred are marked with ‘FR’ (for ‘frequency’).   

 

Letters under the language codes denote the grammatical gender of the 

stimulus in the given language. These grammatical gender codes only appear 

in the tables reporting the results of the test stimuli, with the exception of the 

control stimulus girl in German, which is grammatically neuter, and thus it is 

marked accordingly. The abbreviations are as follows: 

 M Masculine 

 F Feminine 
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 N Neuter16 

 0 No grammatical gender17  

 

4.2.1 – Control stimuli  

Altogether, eight control stimuli were rated: four naturally feminine control 

stimuli (ballerina, girl, bride and woman) and four naturally masculine control 

stimuli (boxer, boy, man and sailor). The role of these control stimuli was to 

indicate whether the experiment was a reliable way to establish the 

metaphorical gender associations for the test stimuli. Both the data summaries 

and the formal analysis revealed that all eight control stimuli in all five 

languages and in both conditions were reliably rated as corresponding to 

their congruent natural gender. In other words, in all five languages all four 

feminine stimuli were rated as more feminine than masculine and all four 

masculine stimuli were rated as more masculine than feminine in both the 

image and text conditions, indicating that the experiments devised were a 

reliable tool for establishing metaphorical gender associations, as indicated by 

both the data summaries and the gender load scores established by the formal 

analysis. The stimuli presented in this section are one example each of a 

feminine and a masculine control stimulus: ballerina and sailor. 

 

                                                 
16

 “Neuter” only applies to two stimuli in German: Mädchen ‘girl’ and Fenster ‘window’ 
17

 “No grammatical gender” applies to all stimuli in Hungarian and English 
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Ballerina 

The control stimulus ballerina was rated more feminine than masculine in all 

five languages in both the image and text conditions. The most frequently 

occurring adjectives across the languages were graceful, pretty and elegant 

while other frequently occurring adjectives included flexible, light and thin (for 

the full list of adjectives and their individual ratings see Table 4.1). The pre-

analysis data summaries (as shown in Table 4.2) revealed that the 

overwhelming majority of participants in Phase 2 associated all these 

adjectives with a female voice, indicating a strong feminine association with 

this stimulus overall. In both conditions in English as well as in the text 

condition in Hungarian 99 per cent of the responses indicated that the 

stimulus was feminine. The lowest percentage of feminine associations was in 

the image condition in Hebrew, where 70 per cent of the responses indicated 

that the stimulus was conceptualised as feminine. This relatively low 

percentage of feminine associations was due to two adjectives, gavoa/gvoaa 

(‘tall’) and chaychan/chaychanit (‘smiley’), amongst the most frequently 

occurring adjectives in this particular language/condition. The responses to 

these two adjectives showed higher percentages of association with a  male 

voice, rather than with a female voice which affected the overall percentage of 

male/female voice associations for the stimulus. 
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LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

19 adin/adina (gentle) 2 39 1 26 yafe/yafa (pretty) 2 39 1 

17 yafe/yafa (pretty) 1 41 0 24 raze/raza (thin) 3 35 4 

14 kalil/kalila (light) 5 37 0 13 gamish/gmisha (flexible) 1 39 2 

10 gavoa/gvoaa (tall) 30 11 1 11 adin/adina (gentle) 1 41 0 

6 
chaychan/chaychanit 
(smiley) 

23 19 0 10 
muchshar/muchsheret 
(talented) 

5 31 6 

GER 

55 

47 graziös (graceful) 0 55 0 27 elegant (elegant) 0 55 0 

46 elegant (elegant) 0 55 0 24 graziös (graceful) 0 55 0 

26 leicht (light) 2 53 0 17 schön (nice) 0 54 1 

16 schön (nice) 0 54 1 14 dünn (thin) 6 48 1 

16 schwebend (floating) 2 49 4 13 schlank (slim) 0 55 0 

SPA 

72 

16 elegante (elegant) 14 51 7 20 ágil (agile) 6 65 1 

14 grácil (graceful) 1 67 4 17 delgado/a (thin) 1 69 2 

8 ágil (agile) 6 65 1 10 elegante (elegant) 14 51 7 

7 flexible (flexible) 4 64 4 9 frágil (fragile) 0 70 2 

6 delicado/a (delicate) 0 70 2 8 ligero/a (light) 3 65 4 

ENG 

75 

45 graceful 0 75 0 31 graceful 0 75 0 

19 elegant 2 73 0 27 pretty 0 75 0 

11 flowing 2 73 0 15 elegant 2 73 0 

10 light 0 75 0 10 beautiful 1 74 0 

10 lithe 0 75 0 9 light 0 75 0 

HUN 

80 

46 kecses (graceful) 0 80 0 43 kecses (graceful) 0 80 0 

23 
könnyed 
(light/graceful) 

3 77 0 15 vékony (thin) 2 78 0 

20 légies (ethereal) 0 80 0 13 szép (nice) 2 78 0 

11 hajlékony (flexible) 0 80 0 12 hajlékony (flexible) 0 80 0 

11 ügyes (clever) 24 56 0 8 karcsú (slender) 0 80 0 

Table 4.1 – Adjectives with frequencies and ratings for ballerina 
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The metaphorical gender associations indicated by the data summaries were 

mirrored by the results of the formal analysis. All gender load logistic 

regression scores were negative, indicating consistent feminine ratings across 

the languages and conditions. The scores were furthest away from zero, thus 

indicating the strongest feminine ratings, in English and Hungarian, while the 

score closest to zero was in the image condition in Hebrew, indicating, as in 

the data summaries, that the stimulus ballerina was, in comparison, rated as 

less feminine in this language/condition than in the other 

languages/conditions. The full list of the gender load logistic regression scores 

for ballerina is given in Table 4.3. See Figure 4.1 for a bar-plot visualisation of 

these logistic regression scores. 

LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

61 

 

29% 

147 

 

70% 

2 

 

1% 

 12 

 

6% 

185 

 

88% 

13 

 

6% 

 

GER 

55 

4 

 

1% 

266 

 

98% 

5 

 

1% 

 6 

 

1% 

267 

 

98% 

2 

 

1% 

 

SPA 

72 

25 

 

7% 

317 

 

88% 

18 

 

5% 

 24 

 

7% 

320 

 

89% 

16 

 

4% 

 

ENG 

75 

4 

 

1% 

371 

 

99% 

0 

 

0% 

 3 

 

1% 

372 

 

99% 

0 

 

0% 

 

HUN 

80 

27 

 

7% 

373 

 

93% 

0 

 

0% 

 4 

 

1% 

396 

 

99% 

0 

 

0% 

 

Table 4.2 – Data summaries for ballerina 
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 IMAGE TEXT 

HEB -1.576684333 -2.854240569 

GER -4.192245959 -5.573741593 

SPA -2.997371681 -2.75821697 

ENG -5.232182108 -8.006627084 

HUN -4.439091986 -6.25661501 

Table 4.3 – Gender load logistic regression scores for ballerina 

 

 

 

Figure 4.1 – Gender load logistic regression scores for ballerina (chart)  
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Sailor 

The control stimulus sailor was rated more masculine than feminine in all five 

languages in both the image and text conditions. The most frequently 

occurring adjectives were strong, brave and happy. Other frequently occurring 

adjectives included rough and drunken (for the full list of adjectives and their 

individual ratings see Table 4.4). With the exception of happy, whose ratings 

varied between the languages, all these adjectives were rated as masculine (as 

indicated by the rates at which respondents ascribed either a male voice or a 

female voice to each adjective).  

 

The data summaries (shown in Table 4.5) reveal that across all five languages 

and both conditions the adjectives describing this stimulus were associated 

with a male voice by the majority of the respondents in Phase 2. The lowest 

percentage of masculine association was in the image condition in Spanish, 

where 68 per cent of the responses indicated that the stimulus was 

conceptualised as masculine. The highest masculine rating was in the text 

condition in English where this ratio was 96 per cent. 

 

All gender load logistic regression scores were positive, indicating consistent 

masculine ratings across all five languages and both conditions. According to 

the formal analysis, the score indicating the strongest masculine rating was in 

the text condition in English, while the score indicating the lowest masculine 
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rating was in the image condition in Hebrew. Table 4.6 provides the full list of 

the gender load logistic regression scores. See Figure 4.2 for a bar-plot 

visualisation of these scores. 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

16 
kochani/kochanit 
(aggressive) 

39 3 0 22 amits/amitsa (brave) 39 2 1 

14 
matschik/matschika 
(funny) 

33 9 0 18 zaken/zkena (old) 30 5 7 

12 
otsmati/otsmatit 
(powerful) 

32 5 5 16 chazak/chazaka (strong) 37 1 4 

9 
chaychan/chaychanit 
(smiley) 

23 19 0 14 
mechuspas/mechuspeset 
(rough) 

42 0 0 

8 
chatich/chaticha 
(good-looking) 

35 3 4 11 boded/bodeda (lonely) 29 9 4 

GER 

55 

18 stark (strong) 53 2 0 25 jung (young) 28 27 0 

13 freundlich (friendly) 38 14 3 13 betrunken (drunk) 54 0 1 

7 fröhlich (happy) 13 39 3 12 gestreift (striped) 40 7 8 

7 kräftig (strong) 53 0 2 14 männlich (manly) 55 0 0 

7 
seemännisch 
(nautical/seaman-like) 

55 0 0 9 stark (strong) 53 2 0 

SPA 

72 

13 fuerte (strong) 65 4 3 13 valiente (brave) 66 3 3 

11 
trabajador/a 
(hardworking) 

55 11 6 12 
aventurero/a 
(adventurous) 

62 5 5 

10 alegre (cheerful) 10 60 2 10 trabajador/a (hardworking) 55 11 6 

8 valiente (brave) 66 3 3 8 fuerte (strong) 65 4 3 

6 divertido/a (happy) 50 10 12 8 viajero/a (traveller) 60 7 5 

ENG 

75 

24 happy 37 34 4 18 drunken 75 0 0 

15 gay 66 9 0 14 strong 74 1 0 

13 strong 74 1 0 13 handsome 73 2 0 

11 nautical 73 0 2 10 brave 65 7 3 

11 tall 63 6 6 10 rough 75 0 0 

HUN 

80 

20 erős (strong) 79 1 0 24 csíkos (striped) 73 7 0 

13 vidám (happy) 33 43 4 14 vidám (happy) 33 43 4 

6 bátor (brave) 76 4 0 12 részeg (drunk) 80 0 0 

6 elegáns (elegant) 62 18 0 10 erős (strong) 79 1 0 

5 vicces (humorous) 72 8 0 7 izmos (muscular) 80 0 0 

Table 4.4 – Adjectives with frequencies and ratings for sailor 
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LANG 
IMAGE TEXT 

MALE 
VOICE 

FEMALE 
VOICE 

CAN’T 
DECIDE Chart MALE 

VOICE 
FEMALE 
VOICE 

CAN’T 
DECIDE Chart 

HEB 

42 

 

162 

 

77% 

39 

 

19

% 

9 

 

4% 

 

177 

 

84% 

17 

 

8% 

16 

 

8% 

 

GER 

55 

 

212 

 

77% 

55 

 

20

% 

8 

 

3% 

 

230 

 

84% 

36 

 

13

% 

9 

 

3% 

 

SPA 

72 

 

246 

 

68% 

88 

 

25

% 

26 

 

7% 

 

308 

 

86% 

30 

 

8% 

22 

 

6% 

 

ENG 

75 

 

313 

 

84% 

50 

 

13

% 

12 

 

3% 

 

362 

 

96% 

10 

 

3% 

3 

 

1% 

 

HUN 

80 

 

322 

 

80% 

74 

 

19

% 

4 

 

1% 

 

345 

 

86% 

51 

 

13

% 

4 

 

1% 

 

Table 4.5 – Data summaries for sailor 

 

 IMAGE TEXT 

HEB 1.814476701 2.200850768 

GER 4.552670129 4.23108582 

SPA 1.983541837 2.005782584 

ENG 3.514520148 5.49053503 

HUN 2.892506859 2.830971433 

Table 4.6 – Gender load logistic regression scores for sailor 
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Figure 4.2 – Gender load logistic regression scores for sailor (chart) 

 

4.2.2 – Test stimuli: Opposite grammatical gender in German and Spanish 

As discussed earlier, in order to gain insight into whether grammatical 

gender influences the conceptualisation of objects, sixteen test stimuli were 

rated according to the masculinity/femininity associated with them. The test 

stimuli were divided into four groups of four stimuli. In the first group, the 

nouns referring to the stimuli (bridge, fork, table and star) have opposite 

grammatical genders in German and Spanish. In this group, bridge and fork 

are grammatically feminine in German, but grammatically masculine in 
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Spanish, while table and star are grammatically masculine in German, but 

grammatically feminine in Spanish.  

 

The example presented in detail in this section is bridge, as this stimulus also 

appears in the experiments of previous studies (e.g. Boroditsky et al., 2003), 

thus providing the best platform for comparing the results obtained in this 

study with those of earlier studies. As indicated above, the test stimulus bridge 

is grammatically feminine in German and grammatically masculine in 

Spanish. Based on the findings of previous studies suggesting a positive 

correlation between grammatical gender and conceptualisation of objects (e.g. 

Boroditsky et al., 2003; Sera et al., 2002) the expectation would be that bridge 

would be rated more feminine in German and more masculine in Spanish. 

Indeed, Boroditsky et al. (2003) reported that in their experiment bridge was 

rated as clearly feminine by German speakers and clearly masculine by 

Spanish speakers (as discussed in Section 2.6.1). However, participants of this 

study rated bridge decisively masculine in both these languages.   

 

Not only was bridge rated masculine in German and Spanish, this stimulus 

was also rated more masculine than feminine in all five languages in both the 

image and text conditions (bridge is grammatically masculine in Hebrew). The 

most frequently occurring adjectives were long and tall/high, while other 

frequently occurring adjectives included strong, arched and suspended (for the 
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full list of adjectives and their individual ratings see Table 4.7). According to 

the data summaries (shown in Table 4.8), the highest percentage of 

associations with a male voice appeared in the image condition in English, 

where 88 per cent of the responses indicated that the stimulus was 

conceptualised as masculine. The lowest percentage of male voice 

associations appeared in the image condition in Spanish, where this ratio was 

54 per cent, which seems to indicate no effect by grammatical gender as bridge 

is grammatically masculine in Spanish, therefore the expectation would have 

been for bridge to be rated more masculine in Spanish than in some of the 

other languages. 

 

All gender load logistic regression scores were positive, indicating consistent 

masculine ratings across all five languages and both conditions. However, it 

should be mentioned that the score in the image condition in Hebrew was 

very close to zero, indicating the least masculine conceptualisation. This 

seems to further indicate that grammatical gender is not a predictor of 

whether an object is conceptualised as either feminine or masculine. If that 

was the case, bridge, a grammatically masculine noun in Hebrew, should have 

been rated more masculine in Hebrew than in the other languages. 
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LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

22 aroch/aruka (long) 29 9 4 28 tsar/tsara (narrow) 27 12 3 

18 gavoa/gvoaa (tall) 30 11 1 21 aroch/aruka (long) 29 9 4 

17 
chazak/chazaka 
(strong) 

37 1 4 20 taluy/tluya (hanging) 14 22 6 

13 
marshim/marshima 
(impressive) 

13 27 2 18 rachav/rechava (wide) 24 11 7 

9 taloy/tluya (hanging) 14 22 6 12 gavoa/gvoaa (tall) 30 11 1 

GER 

55 

F 

20 
verbindend 
(connecting) 

14 33 8 25 lang (long) 43 4 8 

15 stabil (stable) 46 5 4 22 hoch (high) 25 22 8 

14 lang (long) 43 4 8 22 verbindend (connecting) 14 33 8 

10 hoch (high) 25 22 8 19 steinern (stone) 50 1 4 

8 groß (big) 51 0 4 12 gebogen (arched) 20 25 10 

SPA 

72 

M 

20 grande (big) 64 4 4 19 colgante (suspended) 30 26 16 

18 largo/a (long) 54 11 7 18 largo/a (long) 54 11 7 

9 práctico/a (practical) 42 20 10 15 alto/a (tall) 55 8 9 

9 útil (useful) 28 34 10 13 antiguo/a (old) 50 6 16 

8 bonito/a (pretty) 6 63 3 10 peligroso/a (dangerous) 48 14 10 

ENG 

75 

0 

19 long 49 19 7 22 strong 74 1 0 

15 strong 74 1 0 19 sturdy 75 0 0 

9 tall 63 6 6 12 long 49 19 7 

8 big 68 3 4 9 tall 63 6 6 

8 sturdy 75 0 0 8 arched 28 36 11 

HUN 

80 

0 

14 hosszú (long) 72 5 3 20 hosszú (long) 72 5 3 

14 íves (arched) 32 46 2 19 íves (arched) 32 46 2 

9 magas (tall) 79 1 0 13 összekötő (connecting) 49 27 4 

9 
összekötő 

(connecting) 
49 27 4 9 magas (tall) 79 1 0 

8 nagy (big) 74 6 0 8 függő (suspended) 57 12 11 

Table 4.7 – Adjectives with frequencies and ratings for bridge 
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LANG 
IMAGE TEXT 

MALE 
VOICE 

FEMALE 
VOICE 

CAN’T 
DECIDE Chart MALE 

VOICE 
FEMALE 
VOICE 

CAN’T 
DECIDE Chart 

HEB 

42 

M 

123 

 

59% 

70 

 

33% 

17 

 

8% 

 

124 

 

59% 

65 

 

31% 

21 

 

10% 

 

GER 

55 

F 

179 

 

65% 

64 

 

23% 

32 

 

12% 

 

152 

 

55% 

85 

 

31% 

38 

 

14% 

 

SPA 

72 

M 

194 

 

54% 

132 

 

37% 

34 

 

9% 

 

237 

 

66% 

65 

 

18% 

58 

 

16% 

 

ENG 

75 

0 

329 

 

88% 

29 

 

8% 

17 

 

4% 

 

289 

 

77% 

62 

 

17% 

24 

 

6% 

 

HUN 

80 

0 

306 

 

77% 

85 

 

21% 

9 

 

2% 

 

289 

 

72% 

91 

 

23% 

20 

 

5% 

 

Table 4.8 – Data summaries for bridge 

 

Furthermore, mirroring the results indicated by the data summaries, the 

scores furthest away from zero and thus indicating the highest masculine 

ratings were in English and Hungarian (in both conditions), the two 

languages that do not incorporate a full grammatical gender system. This 

seems to indicate that bridge was conceptualised as more decisively masculine 

when grammatical gender was not a factor, whereas gender ratings seem to 

be less decisive in the other languages with full grammatical gender systems. 

Considering that this stimulus was rated masculine in all languages and 

conditions, it seems that higher grammatical gender loads may somewhat 

inhibit the gender related judgments of respondents. Table 4.9 provides the 
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full list of the gender load logistic regression scores, while Figure 4.3 shows a 

bar-plot visualisation of these scores. 

 

 IMAGE TEXT 

HEB 0.066819029 0.62959001 

GER 0.815175302 0.888736747 

SPA 1.459644775 1.055871419 

ENG 3.00019591 2.760197582 

HUN 2.43373427 2.29248746 

Table 4.9 – Gender load logistic regression scores for bridge 

 

 

Figure 4.3 – Gender load logistic regression scores for bridge (chart) 
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The pattern, suggesting no positive correlation between grammatical gender 

and gender-related conceptualisation, was also evident in the gender ratings 

of the other three stimuli in this group of test stimuli. Like bridge, the other 

three nouns (table, fork and star) are also grammatically masculine in Hebrew. 

Table was rated masculine in all languages and in both conditions. In the case 

of fork, the only negative gender load logistic regression score, indicating a 

more feminine conceptualisation, was in the text condition in Hebrew. The 

other nine scores were positive, indicating masculine ratings. For star, the 

gender load logistic regression scores were positive, indicating more 

masculine conceptualisation, in three cases: both conditions in Hebrew and 

the image condition in Hungarian. The other seven scores were negative, 

indicating more feminine ratings. 

 

4.2.3 – Test stimuli: Opposite grammatical gender in German and Hebrew 

In the second group of test stimuli, the four nouns referring to the stimuli 

(cloud, pistol, ring and moon) have opposite grammatical genders in German 

and Hebrew. In this group, cloud and pistol are grammatically feminine in 

German, but grammatically masculine in Hebrew, while ring and moon are 

grammatically masculine in German, but grammatically feminine in Hebrew.  

 

The example presented in detail in this section is ring. The test stimulus ring is 

grammatically masculine in German and grammatically feminine in Hebrew. 
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The stimulus was rated convincingly feminine in both languages, with the 

feminine rating stronger in the image condition in both languages, again 

indicating no positive correlation between grammatical gender and gender-

related conceptualisation. Ring was also rated more feminine than masculine 

in the other languages in both conditions. The most frequently occurring 

adjectives across the languages were round and shiny while other frequently 

occurring adjectives included expensive and pretty (for the full list of adjectives 

and their individual ratings see Table 4.10).  

 

The data summaries in Table 4.11 reveal that across all languages and both 

conditions the adjectives describing ring were associated with a female voice 

by the majority of the respondents in Phase 2. The highest percentages of 

feminine responses were in the image condition in Hungarian and Spanish 

(note that in Spanish ring is grammatically masculine): 86 per cent and 85 per 

cent, respectively. The lowest percentage of feminine responses (62 per cent) 

was in the image condition in English. All gender load logistic regression 

scores were negative, indicating consistent feminine ratings across the 

languages and conditions. According to the formal analysis, the score furthest 

away from zero, thus indicating the strongest feminine rating, was in the 

image condition in Hebrew. The scores indicating the weakest feminine 

ratings were in both conditions in English. Table 4.12 provides the full list of 
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gender load logistic regression scores. See Figure 4.4 for a bar-plot 

visualisation of these scores. 

 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

F 

25 
notsets/notsetset 
(sparkling) 

3 36 3 31 
notsets/notsetset 
(sparkling) 

3 36 3 

22 yafe/yafa (pretty) 2 39 1 19 agol/agula (round) 8 33 1 

20 agol/agula (round) 8 33 1 15 yakar/yekara (precious) 6 33 3 

18 adin/adina (gentle) 1 41 0 14 yafe/yafa  (pretty) 2 39 1 

13 mavrik/mavrika (shiny) 21 17 4 9 
muzhav/muzhevet 
(golden) 

6 34 2 

GER 

55 

M 

42 rund (round) 12 40 3 68 rund (round) 12 40 3 

35 glänzend (shiny) 7 44 4 24 glänzend (shiny) 7 44 4 

12 schön (nice) 0 54 1 18 golden (golden) 5 46 4 

8 edel (precious) 4 46 5 15 wertvoll (valuable) 5 45 5 

8 teuer (expensive) 6 43 6 12 teuer (expensive) 6 43 6 

SPA 

72 

M 

37 redondo/a (round) 4 62 6 37 redondo/a (round) 4 62 6 

28 brillante (bright) 3 64 5 22 brillante (bright) 3 64 5 

15 
comprometido/a 
(committed) 

6 58 8 18 dorado/a (golden) 4 63 5 

11 bonito/a (pretty) 6 63 3 16 caro/a (expensive) 6 59 7 

9 caro/a (expensive) 6 59 7 11 pequeño/a (small) 12 52 8 

ENG 

75 

0 

35 round 31 40 4 39 round 31 40 4 

34 shiny 15 60 0 26 shiny 15 60 0 

16 smooth 9 64 2 18 expensive 8 67 0 

12 circular 13 48 14 11 golden 8 65 2 

9 cold 52 19 4 10 circular 13 48 14 

HUN 

80 

0 

38 kerek (round) 14 65 1 43 kerek (round) 14 65 1 

23 fényes (shiny) 6 73 1 22 arany (golden) 16 64 0 

18 csillogó (glistening) 0 80 0 15 ékköves (bejewelled) 1 78 1 

13 szép (nice) 2 78 0 14 csillogó (glistening) 0 80 0 

10 végtelen (infinite) 27 49 4 8 fényes (shiny) 6 73 1 

Table 4.10 – Adjectives with frequencies and ratings for ring 
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LANG 
IMAGE TEXT 

MALE 
VOICE 

FEMALE 
VOICE 

CAN’T 
DECIDE Chart MALE 

VOICE 
FEMALE 
VOICE 

CAN’T 
DECIDE Chart 

HEB 

42 

F 

35 

 

17% 

166 

 

79% 

9 

 

4% 

 

25 

 

12% 

175 

 

83% 

10 

 

5% 

 

GER 

55 

M 

29 

 

10% 

227 

 

83% 

19 

 

7% 

 

35 

 

13% 

218 

 

79% 

22 

 

8% 

 

SPA 

72 

M 

25 

 

7% 

306 

 

85% 

29 

 

8% 

 

29 

 

8% 

300 

 

83% 

31 

 

9% 

 

ENG 

75 

0 

120 

 

32% 

231 

 

62% 

24 

 

6% 

 

75 

 

20% 

280 

 

75% 

20 

 

5% 

 

HUN 

80 

0 

49 

 

12% 

345 

 

86% 

6 

 

2% 

 

7 

 

9% 

360 

 

90% 

3 

 

1% 

 

Table 4.11 – Data summaries for ring 

 

As was the case with the previous group of stimuli, the pattern of gender 

loads for the other stimuli in this group further indicates no positive 

correlation between grammatical gender and gender-related 

conceptualisation. In this group of test stimuli, cloud, pistol and moon are 

grammatically feminine in Spanish, while ring is grammatically masculine. 

Pistol was rated masculine in all languages and in both conditions. Cloud was 

rated as more masculine than feminine in two cases: in the image condition in 

Hebrew and in Hungarian, while the gender load logistic regression scores 

were negative in the other cases, indicating feminine ratings. It should be 
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mentioned that the score in the text condition in German was very close to 

zero, indicating a relatively high degree of indecision. In the case of moon, the 

stimulus was rated more masculine than feminine in four cases: in both 

conditions in both Hebrew and Spanish (note again that moon is 

grammatically feminine in Spanish). In the other six cases, the gender load 

logistic regression scores were negative, indicating that the stimulus was 

conceptualised as more feminine than masculine. It is interesting to note that, 

in this case, the score indicating the strongest feminine conceptualisation was 

in the text condition in German, even though moon (Mond) is a masculine 

noun in German and feminine in Hebrew and Spanish, where this stimulus 

was rated as masculine in both languages and conditions. Although, it should 

also be mentioned that, for moon, both scores in Hebrew, as well the score in 

the text condition in Hungarian were very close to zero, indicating a relatively 

high degree of indecision in these cases. 

 

 IMAGE TEXT 

HEB -4.646312083 -2.07013467 

GER -2.223577214 -1.693268322 

SPA -2.342676613 -2.656644388 

ENG -1.276605227 -1.499613375 

HUN -3.04961245 -3.632011535 

Table 4.12 – Gender load logistic regression scores for ring 
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Figure 4.4 – Gender load logistic regression scores for ring (chart) 
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In the third group of test stimuli, window and chair are grammatically 

feminine in Spanish, but grammatically masculine in Hebrew, while plate and 

sun are grammatically masculine in Spanish, but grammatically feminine in 

Hebrew.  

 

The example presented in detail in this section is chair. The test stimulus chair 

is grammatically feminine in Spanish and grammatically masculine in 

Hebrew. Chair was rated masculine in both languages and in both conditions. 
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Interestingly, this stimulus was rated as more masculine in Spanish (where 

chair is a feminine noun) than in Hebrew (where the noun is masculine). 

Similarly to the previous cases, the gender load ratings of chair provide no 

evidence for a positive correlation between grammatical gender and gender-

related conceptualisation. 

 

The data summaries in Table 4.14 reveal that across all languages, in both the 

image and text conditions, the adjectives describing chair were associated 

with a male voice by the majority of respondents in Phase 2. The most 

frequently occurring adjectives were comfortable, uncomfortable and hard (for 

the full list of adjectives and their individual ratings see Table 4.13). The 

highest percentage of masculine responses was in the image condition in 

English (90 per cent), while the lowest percentage of masculine responses was 

in the text condition in Hebrew (58 per cent). All gender load logistic 

regression scores were positive, indicating consistent masculine ratings across 

all five languages and both conditions. The scores indicating the highest 

masculine ratings were in the text condition in Hungarian and the image 

condition in English. The scores indicating the lowest masculine ratings were 

in the two conditions in Hebrew (despite chair being a grammatically 

masculine noun in Hebrew). Table 4.15 provides the full list of gender load 

logistic regression scores, while Figure 4.5 shows a bar-plot visualisation of 

these scores.  
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LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

37 
noach/nocha 
(comfortable) 

17 19 6 22 noach/nocha (comfortable) 17 19 6 

20 yatsiv/yetsiva (stable) 38 2 2 18 yatsiv/yetsiva (stable) 38 2 2 

19 
lo noach/lo nocha 
(uncomfortable) 

30 6 6 14 gavoa/gvoaa (tall) 30 11 1 

9 
chazak/chazaka 
(strong) 

37 1 4 11 nokshe/noksha (rigid) 34 5 3 

6 yashan/yeshana (old) 28 5 9 9 yafe/yafa (pretty) 2 39 1 

GER 

55 

M 

30 
unbequem 
(uncomfortable) 

35 16 4 37 bequem (comfortable) 50 3 2 

27 hölzern (wooden) 50 1 4 27 hart (hard) 54 1 0 

18 hart (hard) 54 1 0 22 hölzern (wooden) 50 1 4 

17 
altmodisch (old-
fashioned) 

33 16 6 11 
unbequem 
(uncomfortable) 

35 16 4 

17 stabil (stable) 46 5 4 10 stabil (stable) 46 5 4 

SPA 

72 

F 

25 
incómodo/a 
(uncomfortable) 

54 7 11 47 cómodo/a (comfortable) 43 21 8 

14 
cómodo/a 
(comfortable) 

43 21 8 11 
incómodo/a 
(uncomfortable) 

54 7 11 

11 duro/a (hard) 66 4 2 10 alto/a (tall/high) 55 8 9 

8 rígido/a (rigid) 64 4 4 8 grande (big) 64 4 4 

7 sencillo/a (simple) 62 7 3 7 duro/a (hard) 66 4 2 

ENG 

75 

0 

33 wooden 68 5 2 27 wooden 68 5 2 

30 hard 70 3 2 20 comfortable 43 28 5 

26 uncomfortable 52 14 9 15 sturdy 75 0 0 

15 sturdy 75 0 0 12 hard 70 3 2 

13 solid 71 2 2 8 strong 74 1 0 

HUN 

80 

0 

37 
kényelmetlen 
(uncomfortable) 

55 16 9 28 kényelmes (comfortable) 53 24 3 

15 fa (wooden) 70 5 5 16 fa (wooden) 70 5 5 

14 kemény (hard) 80 0 0 13 kemény (hard) 80 0 0 

14 
kényelmes 
(comfortable) 

53 24 3 12 támlás (back-supported) 68 3 9 

9 egyszerű (simple) 53 27 0 9 stabil (stable) 72 8 0 

Table 4.13 – Adjectives with frequencies and ratings for chair 

 

 



 157 

 

LANG 
IMAGE TEXT 

MALE 
VOICE 

FEMALE 
VOICE 

CAN’T 
DECIDE Chart MALE 

VOICE 
FEMALE 
VOICE 

CAN’T 
DECIDE Chart 

HEB 

42 

M 

150 

 

71% 

33 

 

16% 

27 

 

13% 

 

121 

 

58% 

76 

 

36% 

13 

 

6% 

 

GER 

55 

M 

218 

 

79% 

39 

 

14% 

18 

 

7% 

 

235 

 

85% 

26 

 

10% 

14 

 

5% 

 

SPA 

72 

F 

289 

 

80% 

43 

 

12% 

28 

 

8% 

 

282 

 

78% 

44 

 

12% 

34 

 

10% 

 

ENG 

75 

0 

336 

 

90% 

24 

 

6% 

15 

 

4% 

 

330 

 

88% 

37 

 

10% 

9 

 

2% 

 

HUN 

80 

0 

311 

 

78% 

72 

 

18% 

17 

 

4% 

 

343 

 

86% 

40 

 

10% 

17 

 

4% 

 

Table 4.14 – Data summaries for chair 

 

The nouns referring to the stimuli in this group are assigned various 

grammatical genders in German. Chair and plate are grammatically masculine, 

sun is grammatically feminine while window is grammatically neuter. Across 

the languages, window was rated overwhelmingly feminine, the only positive 

gender load logistic regression score, indicating a more masculine 

conceptualisation, was in the text condition in English, although this score 

was relatively close to zero. Similarly, the stimulus sun was rated feminine in 

the majority of the languages – the exception from this was Hebrew, where in 

both conditions sun was rated more masculine than feminine, despite sun 
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(shemesh) being a feminine noun in Hebrew. The stimulus plate produced 

mixed results. The gender load logistic regression scores were generally close 

to zero, indicating a relatively high level of indecision. The directions of these 

scores also indicate that there was no clear consensus on the metaphorical 

 IMAGE TEXT 

HEB 1.200741005 1.183229207 

GER 1.373520029 2.64828855 

SPA 2.027899985 1.800073319 

ENG 2.935082497 2.633556489 

HUN 2.30858427 3.071743502 

Table 4.15 – Gender load logistic regression scores for chair 

 

 
Figure 4.5 – Gender load logistic regression scores for chair (chart) 
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gender associated with this stimulus. Three of the scores (both conditions in 

German and the text condition in Spanish) are positive, indicating more 

masculine conceptualisation (in accordance with grammatical gender this 

time), while the other seven scores are negative, indicating more feminine 

conceptualisation. 

 

4.2.5 – Test stimuli: Same grammatical gender in German, Spanish and  

Hebrew 

 

In the final group of test stimuli, the four test stimuli are assigned the same 

grammatical gender in all three languages that incorporate a full grammatical 

gender system. Two of the stimuli, eyebrow and hand, are grammatically 

feminine in all three languages, while the other two stimuli, fish and pencil, are 

grammatically masculine in all three languages. Given that previous studies 

claimed that there is positive correlation between grammatical gender 

assigned to a noun and the conceptualisation of its referent, we should see a 

tendency in this case for eyebrow and hand to be rated more feminine across 

the gendered languages and fish and pencil more masculine.  

 

However, all four stimuli in this group were rated masculine with only one 

feminine score in each case. For hand, the only negative gender logistic 

regression score, indicating a more feminine conceptualisation, was in the 

image condition in Spanish, while the only negative score for eyebrow was in 

the image condition in Hebrew. It should be mentioned that this latter score 
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was relatively close to zero. The stimulus fish was rated more feminine in the 

image condition in Hungarian while pencil was rated more feminine in the 

text condition in Hebrew. Both these scores were relatively close to zero. As 

mentioned before, the rest of the ratings for all four stimuli indicated that 

these stimuli were conceptualised as masculine, apparently regardless of the 

grammatical gender assigned to these nouns. The stimulus presented in detail 

in this section is hand. 

 

The test stimulus hand is grammatically feminine in all three languages that 

incorporate a grammatical gender system. The most frequently occurring 

adjectives were big, strong and open while other frequently occurring 

adjectives included clean and soft (for the full list of adjectives and their 

individual ratings see Table 4.16).  

 

According to the data summaries in Table 4.17, there did not seem to be a 

clear consensus with regard to the gender-related conceptualisation of hand. 

The percentages of masculine/feminine responses range from 73 per cent 

masculine in the image condition in English to 72 per cent feminine in the 

image condition in Spanish. In two cases, the text condition in German and 

Spanish, the percentages of masculine/feminine responses are close to being 

even. These responses indicate a relatively high degree of indecision when it 

comes to the gender-related conceptualisation of this stimulus. 
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LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

F 

36 patuach/ptucha (open) 15 23 4 23 rach/raka (soft) 0 42 0 

12 
chzak/chazaka 
(strong) 

37 1 4 17 chazak/chazaka (strong) 37 1 4 

12 
mafchid/mafchida 
(scary) 

39 1 2 12 aroch/aruka (long) 29 9 4 

9 gas/gasa (rough) 36 3 3 11 gas/gasa (rough) 36 3 3 

8 
shmanman/shmanma
na (chubby) 

19 23 0 10 
mushat/mushetet 
(extended) 

18 13 11 

GER 

55 

F 

30 offen (open) 15 32 8 22 weich (soft) 3 51 1 

8 rechts (right) 36 4 15 20 warm (warm) 11 42 2 

8 sauber (clean) 5 49 3 19 groß (big) 51 0 4 

8 groß (big) 51 0 4 11 stark (strong) 53 2 0 

9 stark (strong) 53 2 0 8 beweglich (nimble) 14 40 1 

SPA 

72 

F 

9 abierto/a (open) 25 39 8 25 grande (big) 64 4 4 

8 caliente (hot) 15 53 4 11 fuerte (strong) 65 4 3 

6 limpio/a (clean) 17 50 5 11 suave (soft) 4 66 2 

6 pequeño/a (small) 12 52 8 9 abierto/a (open) 25 39 8 

5 suave (soft) 4 66 2 7 pequeño/a (small) 12 52 8 

ENG 

75 

0 

17 open 21 47 7 13 useful 49 16 10 

16 fleshy 58 16 1 12 big 68 3 4 

14 strong 74 1 0 11 strong 74 1 0 

9 useful 49 16 10 10 small 12 62 1 

8 large 71 4 0 8 soft 12 62 1 

HUN 

80 

0 

14 nyitott (open) 9 66 5 20 erős (strong) 79 1 0 

9 tiszta (clean) 9 71 0 14 meleg (warm) 12 65 3 

8 dolgos (hardworking) 39 40 1 10 dolgos (hardworking) 39 40 1 

7 erős (strong) 79 1 0 8 puha (soft) 4 76 0 

7 puha (soft) 4 76 0 7 ápolt (groomed) 15 63 2 

Table 4.16 – Adjectives with frequencies and ratings for hand 
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LANG 
IMAGE TEXT 

MALE 
VOICE 

FEMALE 
VOICE 

CAN’T 
DECIDE Chart MALE 

VOICE 
FEMALE 
VOICE 

CAN’T 
DECIDE Chart 

HEB 

42 

F 

146 

 

70% 

51 

 

24% 

13 

 

6% 

 

120 

 

57% 

68 

 

32% 

22 

 

11% 

 

GER 

55 

F 

160 

 

58% 

87 

 

31% 

30 

 

11% 

 

132 

 

48% 

135 

 

49% 

8 

 

3% 

 

SPA 

72 

F 

73 

 

20% 

260 

 

72% 

27 

 

8% 

 

170 

 

47% 

165 

 

46% 

25 

 

7% 

 

ENG 

75 

0 

273 

 

73% 

84 

 

22% 

18 

 

5% 

 

215 

 

57% 

144 

 

39% 

16 

 

4% 

 

HUN 

80 

0 

140 

 

35% 

254 

 

63% 

6 

 

2% 

 

149 

 

37% 

245 

 

61% 

6 

 

2% 

 

Table 4.17 – Data summaries for hand 

However, the formal analysis revealed a much clearer consensus on the 

gender-related conceptualisation of hand. The gender load logistic regression 

score was negative, indicating a more feminine conceptualisation, in only one 

case: the image condition in Spanish. The other nine scores were positive, 

indicating that this stimulus was conceptualised as more masculine than 

feminine. Table 4.18 provides the full list of gender load logistic regression 

scores, while Figure 4.6 shows a bar-plot visualisation of these scores. 

 IMAGE TEXT 

HEB 2.47915502 1.794627975 

GER 1.345728011 0.912749589 

SPA -1.571847891 1.415420017 

ENG 2.660750058 0.633567431 

HUN 0.280893481 0.857646901 

Table 4.18 – Gender load logistic regression scores for hand 
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Figure 4.6 – Gender load logistic regression scores for hand (chart) 

 

4.3 – Assessing the effect of grammatical gender 

An informal comparison of the data summaries in all languages and 

conditions reveal patterns that seem directly interpretable, clear and 

consistent. Nevertheless, the following sections detail the formal statistical 

comparisons that use the outputs of the different models (for an overview of 

all stages of the data analysis see Appendix E). Keeping in mind that the role 

of the control stimuli in this series of experiments was to establish the validity 

of the methodological design, further analysis was carried out on the test 
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stimuli only. For the purposes of comparison, the 16 test stimuli were divided 

into three categories according to their grammatical gender: Feminine (F), 

Masculine (M) and Neutral (N). Taking into account that, from a statistical 

viewpoint, creating a separate category for only one stimulus did not seem 

expedient, the Neutral category here contains the only grammatically neuter 

test stimulus in German 18  and all test stimuli in English and Hungarian 

(which have no grammatical gender).  

 HUN ENG GER SPA HEB 

bridge N N F M M 

fork N N F M M 

table N N M F M 

star N N M F M 

cloud N N F F M 

pistol N N F F M 

ring N N M M F 

moon N N M F F 

window N N N F M 

chair N N M F M 

plate N N M M F 

sun N N F M F 

eyebrow N N F F F 

hand N N F F F 

fish N N M M M 

pencil N N M M M 

Table 4.19 – Grammatical genders associated with test stimuli. 

 

 
 HUN ENG GER SPA HEB 

N 16 16 1   

F   7 9 6 

M   8 7 10 

Table 4.20 – Grammatical gender counts for test stimuli by language 

 

 

                                                 
18

 The only neuter test stimulus in German was Fenster (‘window’). 
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 HUN ENG GER SPA HEB 

N 0.409 0.552 -1.431   

F   0.979 0.783 -0.104 

M   0.083 -0.127 0.655 

Table 4.21 – Mean scores by grammatical gender and language 

 

 

To recapitulate the distribution of grammatical genders across the test stimuli 

and languages, Table 4.19 lists the test stimuli together with the grammatical 

gender categories assigned to them by each language. For reference, the 

counts of the test stimuli by grammatical gender category and language are 

given in Table 4.20. The mean score by grammatical gender and language 

over all languages, test stimuli and conditions (image or text) is 0.4193, with a 

standard error of 0.0970. This score indicates that, for these languages, the test 

stimuli chosen were, on average, more disposed to elicit a Masculine response 

than a Feminine response. The component mean scores by grammatical gender 

category and language are shown in Table 4.21. 

 

For Hungarian and English only Neutral mean scores are available, which are 

broadly in line with the overall mean. The one Neutral stimulus in German 

elicited a strong female response. For German and Spanish, Feminine stimuli 

actually have a higher mean score than those with Masculine grammatical 

gender indicating that, overall, in these two languages, the Feminine stimuli 

were in fact rated more masculine than the Masculine stimuli. In the case of 

Hebrew, the mean scores are positive for Masculine and negative for Feminine 
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stimuli, indicating that, on average, Hebrew speaking participants rated 

Masculine stimuli as more masculine and Feminine stimuli as more feminine. 

Table 4.22 shows these means further broken down by stimulus condition 

(image or text). 

  HUN ENG GER SPA HEB 

Image N 0.528 0.502 -1.842   

 F   0.893 0.736 -0.267 

 M   0.136 0.135 0.801 

Text N 0.290 0.602 -1.019   

 F   1.064 0.830 0.059 

 M   0.030 -0.389 0.510 

Table 4.22 – Mean scores by grammatical gender, language and stimulus condition 

 

4.3.1 – A formal analysis 

In order to comprehensively exploit the implications of these results, a formal 

analysis was carried out. The statistical analysis paradigm incorporated the 

following modelling assumptions: 

 The input data for the analysis were the logistic regression scores 

coming from the separate random effect logistic regression models 

fitted to each language and condition, using the scores for the test 

stimuli only. 

 The scores were primarily classified by language, stimulus and stimulus 

condition. The gender factor is component of the Language x Stimulus 

interaction. This makes a total of 16 stimuli x 5 languages x 2 conditions = 

160 scores that were used for the analysis.  
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 The primary analyses yielded score estimates, together with an 

estimated variance matrix, used to measure uncertainties. For simplicity, 

only the diagonal entries in the variance matrix were used as (inverse) 

weights in the formal analysis that follows19. This device ensured that 

not only the magnitude of the score (as indicated by its distance from 

0) was taken into consideration by the analysis, but its inherent 

uncertainty as well (as indicated by the Can’t decide responses), with 

more weight given to the more precisely estimated scores. 

 Rather than using the values from the prior analysis as known, the 

scale-parameter (i.e. the residual variance) was re-estimated. This was 

done to compensate for the assumption that the co-variances are 

negligible20. 

 

Appendix D contains the diagrams that show the gender load logistic 

regression scores for the test stimuli, together with a one standard error 

estimate of uncertainty. An inspection of these diagrams reveals a high degree 

of variation between Stimuli, but a reasonable level of consistency within 

Stimulus, between Languages and Conditions. Any correlation with Grammatical 

Gender, however, appears negligible.  

 

                                                 
19

 This simplification was used chiefly for presentation, but only after extensive statistical 

checking had confirmed that it is not misleading. 
20

 In statistical terms, this is considered to be a conservative approach. 
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The first part of the analysis was a formal analysis of variance that allowed for 

interactions between Stimulus and Language, together with a main effect only 

for Condition. The results, shown in Table 4.23, indicate a highly significant 

main effect for Stimulus, as expected, as well as a smaller, though still 

significant, Stimulus x Language interaction. The main effects of Language and 

Condition are non-significant.  

 Df Sum Sq Mean Sq F value Pr(>F) 

Stimulus 15 357.06 23.80 49.52 0.0000 

Language 4 0.28 0.07 0.15 0.9635 

Condition 1 0.13 0.13 0.26 0.6109 

Stimulus x Language 60 83.32 1.39 2.89 0.0000 

Residuals 79 37.97 0.48 7 10 

Table 4.23 – Initial analysis of variance 

 

Model estimates, in other words adjustments to the model due to the terms, 

summarised as ‘effects’, are shown in Table 4.24. The variation between the 

stimuli, shown in the right hand column, clearly seems to be the dominant 

effect. The figure in the lower right hand corner, 0.477, is the overall mean, to 

which the successive adjustments apply. Hence, overall, the test stimuli 

elicited responses slightly more in favour of Masculine rather than Feminine 

conceptualisations. 

 

The Grammatical Gender effect is partially aliased with Language and the 

Language x Stimulus interaction, i.e. either of these variables could plausibly, 

and at least partially, be responsible for the effect attributed to Grammatical 
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Gender. By fitting the same model in a way that isolated the effect of 

Grammatical Gender from these confounders, the results could be shown in a 

sequential analysis of variance table. This is shown in Table 4.25. After 

allowing for the main effect of Stimulus, the effect of Grammatical Gender is not 

significant (p-value: 0.1184 > 0.05). In addition to being non-significant, the 

effect of Grammatical Gender is somewhat paradoxical. The Neutral effect score 

is close to zero, whereas the Feminine effect score is slightly positive and the 

Masculine effect score is slightly negative. These scores indicate that 

grammatically masculine test stimuli were rated as slightly more feminine, 

while grammatically feminine test stimuli as slightly more masculine. These 

scores are shown in Table 4.26. 

 HUN ENG GER SPA HEB Main effect 

Bridge 0.852 1.372 -0.747 -0.281 -1.091 1.065 

Fork 1.101 0.239 0.112 -0.092 -0.909 0.716 

Table 0.144 0.228 0.477 0.006 -0.783 1.746 

Star 0.762 -0.713 -1.045 -0.124 1.260 -1.013 

Cloud 0.759 -1.837 0.045 0.456 1.022 -1.570 

Pistol -0.347 -0.063 0.334 0.236 -0.368 2.668 

Ring -1.021 0.893 0.278 -0.176 -0.667 -2.746 

Moon -0.496 -0.871 -2.103 1.867 0.616 -0.918 

Window -0.345 -0.157 -0.046 0.239 0.203 -1.943 

Chair 0.619 0.786 -0.216 -0.091 -0.853 1.589 

Plate -0.440 -0.764 0.624 0.452 -0.191 -0.924 

Sun -0.228 -0.869 -0.111 -0.229 1.887 -1.691 

Eyebrow -0.134 0.651 0.518 -0.269 -0.723 1.077 

Hand -0.513 1.168 0.004 -1.516 1.029 0.624 

Fish -0.750 0.939 0.283 -0.271 -0.388 0.392 

Pencil 0.122 0.147 0.230 -0.318 -0.025 0.060 

Main effect -0.031 0.034 0.065 -0.043 -0.021 0.477 

Table 4.24 – Predictions from the initial analysis of variance model 
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 Df Sum Sq Mean Sq F value Pr(>F) 

Stimulus 15 357.06 23.80 49.52 0.0000 

Language 4 0.28 0.07 0.15 0.9635 

Grammatical Gender 2 2.11 1.05 2.19 0.1184 

Condition 1 0.10 0.10 0.20 0.6560 

Stimulus x Language  

(ex Grammatical Gender) 
58 81.24 1.40 2.91 0.0000 

Residuals 79 37.97 0.48   

Table 4.25 – A sequential version of the analysis of variance, isolating the effect of 

Grammatical Gender 

 

  

N F M 

-0.000 0.137 -0.121 

Table 4.26 – Partial effects of Grammatical Gender 

 

 

4.3.2 – Analysis of magnitudes 

As an additional exploratory procedure, an analysis of the absolute size of the 

scores was also carried out. This analysis ignored the signs (positive or 

negative) of the scores. More precisely, if S is a score, it was taken as the 

response log|𝑆|. This amounted to a temporary assumption that the sign of the 

score is accurate and the variation is concentrated in the absolute sizes. This 

analysis was on a log-scale in recognition of the fact that changes in 

magnitude, that is their distance from 0, are more likely to be proportional 

rather than additive. The weights used to reflect uncertainties also needed to 

be adjusted to acknowledge the fact that the analysis was on a log-scale. This 

was also necessarily approximate. With these caveats, an analysis of variance 
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table of the same model as used above, but with log|𝑆| as the response and 

log-scale adjusted weights, is shown in Table 4.27. 

 Df Sum Sq Mean Sq F value Pr(>F) 

Stimulus 15 9.64 0.64 10.81 0.0000 

Language 4 2.18 0.54 9.14 0.0000 

Condition 1 0.03 0.03 0.50 0.4802 

Stimulus x Language 60 8.74 0.15 2.45 0.0001 

Residuals 79 4.70 0.06 7 10 

Table 4.27 – Log-scale analysis of variance for absolute gender load scores 

 

The dominant effect is again the main effect of Stimulus and there is also a 

sizable Stimulus x Language interaction. In contrast to the previous case, 

however, these scores show a significant main effect for Language. These 

effects are shown in Table 4.28. 

HUN ENG GER SPA HEB 

-0.008 0.153 -0.025 -0.177 -0.143 

Table 4.28 – Partial effects of Language in the analysis of variance of log magnitudes 

 

Interpretation of this effect has to be tempered by the presence of a significant 

(but small) interaction term with Stimulus. Noting that small effects on the 

log-scale can be interpreted as roughly proportional on the natural scale, these 

results suggest that 

 Hungarian and German have scores at about average, 

 English has scores approximately 15% larger in magnitude than 

average, and 

 Spanish and Hebrew respectively have scores approximately 18% and 

14% smaller in magnitude than average. 
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The sign of the score can be viewed as informative on the gender attribution, 

and the absolute magnitude can correspondingly be viewed as informative on 

the confidence with which that gender attribution was made. The larger the 

magnitude, the more confident the consensus would seem to be. Therefore, it 

seemed natural to speculate that a subtle effect of genderedness in a language 

may in a way suppress the confidence associated with gender-related 

conceptualisation. Further evidence to support this speculation came from an 

analysis of the Can’t decide responses, as detailed in the following section. 

 

4.3.3 – Analysis of indecision 

Only a relatively small percentage of the respondents adopted the Can’t decide 

alternative: only six per cent of the responses were indecisive, which would 

make analysis of any patterns involving them somewhat problematic from a 

statistical point of view. However, with a large sample, as in this case, there is 

sufficient scope as six per cent of the overall responses still translates to 4,163 

Can’t decide responses across the languages (out of a total of 77,716 responses). 

For this analysis, the responses were treated as binary: 

𝑅 = {
1          if the response is Can't decide
2          if the response is either Male voice or Female voice

 

 

The model was, again, a logistic regression model with random effects. In 

contrast to the previous cases, where analyses were carried out for each 

language and each condition separately, in this case, where the interest is 



 173 

squarely focussed on differences between languages, a single analysis was 

carried out using all languages and conditions together.  

 

In this case, the linear predictor of the logistic regression, 𝜂, has the form: 

 𝜂𝑎𝑝 =  𝜆𝑝 +  𝜏𝑆𝑝
+ 𝛼𝐺𝑝

+ (𝜏𝛼)𝑆𝑝𝐺𝑝
+  𝐴𝑎 +  𝑃𝑝 (4) 

In this form 

 𝜆𝑝 is a fixed effect for the language of the respondent, 

 𝜏𝑆𝑝
, 𝛼𝐺𝑝

 and (𝜏𝛼)𝑆𝑝𝐺𝑝
 are fixed effect terms for the sex and age group of 

respondents, and their interaction, 

 𝐴𝑎~N(0, σ𝐴
2)  is a random effect term associated with the adjective 

involved in the decision, and 

 𝑃𝑝~N(0, σ𝑃
2 ) is a random effect term associated with the person making 

the decision. 

In all other respects, the model is similar to that described in Equations (2) 

and (3) in Chapter 3. The main differences lie in the fact that this is a proper 

binomial model, as opposed to a quasi-binomial model and that the model 

used data across all languages, allowing the direct estimation of a language-

specific term. In this case, the stimuli giving rise to the adjectives are 

essentially immaterial, except that the adjectives primarily associated with the 

control stimuli are recognised a priori to be more likely to lead to a definite 

decision.  
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For this reason, a separate analysis was carried out where the adjectives 

involved were restricted to include only those arising from the test stimuli. 

For completeness, however, a third analysis with the data restricted to the 

adjectives arising from the control stimuli was also carried out. As mentioned 

before, the focus of interest was on the language effects, which are shown in 

Table 4.29. To illustrate the relative sizes of these effects, the scores in the first 

two rows of this table are presented graphically in Figure 4.7. 

 HUN ENG SPA HEB GER 

All adjectives -3.75 -3.44 -2.50 -2.38 -2.22 

Test stimuli -3.11 -2.92 -2.10 -2.02 -1.78 

Control stimuli -5.56 -4.17 -2.62 -3.00 -3.14 

Table 4.29 – Partial effects for Language in the logistic regression for indecision 

 

 

Figure 4.7 – Partial effects for Language in the logistic regression mixed model for indecision 
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Noting that these effects are relatively small (sub-significant), the pattern that 

they reveal nevertheless lends support to the speculation that genderedness 

in a language may suppress the confidence with which speakers of that 

language make their gender judgments. The lowest degree of indecision is 

shown for Hungarian, the language that does not incorporate any form of 

grammatical gender, followed by English, whose pronominal system is 

gendered. Notably, all three languages with a full grammatical gender system 

show higher degrees of indecision than Hungarian or English. Within these 

three languages, the lowest degree of indecision was shown in Spanish, a 

language that has two grammatical gender categories: masculine and 

feminine. Hebrew follows next; a language that also has two grammatical 

gender categories, however these gender categories permeate the language to 

a much higher level than in Spanish. The highest degree of indecision was 

shown in German, the only language involved that incorporates three 

grammatical genders: masculine, feminine and neuter.  

 

Overall, the results of these experiments found no support for a positive 

correlation between the grammatical gender of a noun and the gender-related 

conceptualisation of its referent. In fact, these results show remarkable 

consistency in the ratings of the stimuli across all five languages, regardless of 

grammatical gender. Furthermore, the analysis of the magnitudes and 

indecisive responses revealed a pattern suggesting that grammatical gender 
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may have a ‘clouding effect’ on gender judgments that increases with the 

complexity of the grammatical gender systems in these languages. The 

implications of these findings are further discussed in the following chapter. 
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CHAPTER 5 – DISCUSSION 

 

5.1 – Overview 

The goal of this study was to investigate whether grammatical gender has an 

effect on gender-related conceptualisation of objects. In order to address the 

research question guiding this investigation, a three phase experiment was 

carried out that was designed to capture the central role that characteristics 

play in the conceptualisation of objects (as discussed in Section 2.2). Drawing 

on previous scholarship, this study substantially expanded the scope of the 

research by increasing the number of participants surveyed and the number 

of languages investigated. This study also implemented various changes to 

previous methodologies (as discussed in more detail in Chapter 3) by carrying 

out all experiments in the five target languages and employing statistical 

analyses that seem better suited to scrutinising the data yielded. Guided by 

the results summarised in the previous chapter, this chapter aims to address 

the research question posed in Chapter 2. To facilitate such a reflection, 

Section 5.2 will discuss the significance of the changes implemented in the 

methodology and analysis, then Section 5.3 will turn to discussing what is 

possibly the most interesting finding of this study, namely the apparent 

‘clouding effect’ of grammatical gender on the gender-related 

conceptualisation of objects. It will further explore the significance of the 
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findings and suggest directions for further research. Finally, Section 5.4 will 

detail the limitations of this study. 

 

5.2 – A clearer, richer analysis 

As discussed in Chapter 2, a relatively large body of research exists on the 

potential effects of grammatical gender on cognition. However, the results to 

date show no clear consensus on whether grammatical gender affects 

cognition and if so, in what way. The reasons for this apparent disparity are 

manifold, although it seems plausible that at least some of these reasons lie 

with certain weaknesses in the research approaches and methodologies 

employed to date, as well as with definitional imprecision with regard to the 

delineation of the cognitive process/es investigated. This study addressed 

some of these weaknesses in order to achieve clearer, more decisive results 

that can be better generalised.  

 

5.2.1 – Size and variation of sample 

The first issue that this study addressed was the expansion of the scope of 

previous studies in terms of the number and variety of participants involved 

in the experiments. It has been well established that there is a relationship 

between the size and variety of population samples and the margin of error 

associated with the results when it comes to experiments involving human 

participants. This relationship is a negative correlation, i.e. the margin of error 
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decreases as the size and variety of the sample increase (Begg, 1994; Cohen, 

1992; Wilkinson, 1999). It would then follow that increasing the number of 

participants and aiming for a more varied sample may improve the validity of 

the findings and yield more accurate results. Many of the previous studies 

relied on data collected from relatively small samples, from participants 

recruited from a single geographic location (e.g. a particular university), or 

with similar idiosyncracies (e.g. all university students). For example, the 

number of participants in the experiments in Phillips & Boroditsky (2003) 

(discussed in Section 2.6.1) ranged, per experiment and target group, from 7 

(in Experiment 3) to 36 (in Experiment 2). Other studies, such as Sera et al. 

(2002) (discussed in Section 2.6.3), carried out their experiments on a greater 

number of participants21, however participants in each target group (English, 

Spanish and French speakers) were recruited from the same locations and via 

the same institutions, thus resulting in relatively homogenous participant 

pools. This study aimed to moderate the potential loss of validity that can 

result from small or overly homogeneous participant groups by expanding 

the number of participants and aiming for a more diverse participant pool 

both in terms of locations whence respondents were recruited and the age 

groups they represented. In all, the responses of 1290 participants from 24 

countries, representing all age groups from 18-25 to older than 65 years old 

(for the demographic particulars of the participants see Sections 3.2.1 and 

                                                 
21

 Study 1 in Sera et al. (2002) involved 128 participants each in English, Spanish and French. 
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3.3.1). Arguably, this large number of age-diverse participants and the greater 

variation in the locations from which these participants were recruited were 

instrumental in decreasing the margin of error associated with the results, 

thus likely resulting in more accurate and consistent results that can be better 

generalised.  

 

5.2.2 – Number of languages involved in the study 

The second issue that was a likely contributor to obscuring clearer patterns in 

previous studies is the number of languages compared within the one 

experiment. As discussed in Section 2.6, the overwhelming majority of recent 

studies in this area included only two gendered languages, with English as an 

added control language. It should also be noted that invariably these 

languages were mainstream Indo-European languages, such as Spanish, 

German, French or Portuguese. The problem with only comparing two or 

three languages is that, while such a comparison may reveal certain effects 

and relationships between the features studied, it is less likely to reveal the 

full picture, so to speak. Such a comparison does not provide an adequate 

opportunity to isolate the various potential confounding variables (as 

discussed in Section 4.3.1), and thus it may mask some of the underlying 

factors that may, at least partially, be responsible for any effects observed. In 

order to gain a better insight into how grammatical gender may affect the 

conceptualisation of objects, this study also expanded the scope of languages 
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studied. In addition to the languages that featured in the majority of previous 

studies, such as German, Spanish and English, this study also included two 

non-Indo-European languages: Hebrew and Hungarian. These five languages 

cover the full Guiora-scale of gender loading from non-gendered (Hungarian) 

and partially gendered (English), through highly gendered (German and 

Spanish) to very highly gendered (Hebrew). The results obtained from 

comparing gender load ratings in five languages (instead of three), two of 

which were non-Indo-European, revealed a clearer and more consistent 

pattern of gender load effects that appear to disagree with the results of a 

large number of previous studies.  

 

To illustrate why the comparison of five languages is likely to provide clearer 

results than comparing only two or three languages, let us consider the results 

for the test stimulus bridge (described in detail in Section 4.2.2). As detailed in 

Section 2.6.1, in a previous study, similar in its methodology to this current 

study, Boroditsky et al. (2003) compared the gender load ratings of bridge in 

German (where bridge is grammatically feminine – die Brücke) and Spanish 

(where bridge is grammatically masculine – el puente). They reported 

“observable qualitative differences between the kinds of adjectives Spanish 

and German speakers produced” (p.70). Before proceeding with the analysis, 

it should also be mentioned that while the most frequent adjectives provided 

by Spanish speakers in Boroditsky et al. (2003) were, to a great extent, in line 
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with the adjectives provided by Spanish speakers in this study (e.g. big, long 

or dangerous), there was a considerable difference between the two sets of 

adjectives provided by German speakers. While Boroditsky et al. reported 

that the adjectives provided by German speakers to describe bridge were 

beautiful, elegant, fragile, peaceful, pretty and slender, the most frequently 

occurring adjectives provided by German speaking participants in this study 

were long, high, stable and connecting – these adjectives appear to be in line 

with the adjectives provided by participants in the other four languages (the 

full list of adjectives in all five languages for bridge can be found in Appendix 

C.9). In fact, the adjectives to describe bridge reported by Boroditsky et al. (by 

German speakers) did not occur in this study at all. Interestingly, however the 

adjective bonito/a (‘pretty’) was one of the five most frequently occurring 

adjectives to describe bridge in the image condition in Spanish.  

    

Based on the apparent gender load, as rated by Boroditsky et al. 22 , the 

conclusion of the study was that “people’s thinking about objects is 

influenced by the grammatical genders their native language assigns to the 

objects’ names” (Boroditsky et al., p.70). Although not stated, the conclusion 

appears to be that the nature of the effect of grammatical gender on people’s 

“thinking” is a positive correlation, i.e. that grammatically masculine objects 

will be conceptualised as more masculine and, vice versa, grammatically 

                                                 
22

 Boroditsky et al. (2003) did not furnish exact details on how these adjectives were rated. 
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feminine objects will be conceptualised as more feminine. In fact, the authors 

went further and suggested that “grammatical genders might affect the 

design of artefacts such that German bridges may differ from Spanish bridges 

in a way consistent with grammatical gender” (Boroditsky et al., pp. 70-71), 

presumably suggesting that the design of German bridges tends to be more 

feminine than that of Spanish bridges as a result of the grammatical gender 

assigned to bridge in these two languages.  

 

An examination of the results for bridge in this current study in these two 

languages (German and Spanish) in isolation indeed appears to lend some, 

albeit very limited, support for the above conclusions (see Figure 5.1). As 

revealed by the gender load logistic regression scores established by the 

formal analysis in Phase 3 (as described in Section 3.4.2), bridge was 

conceptualised as masculine in both German and Spanish. However, the 

gender load scores in German are slightly lower, suggesting that bridge was 

rated slightly less masculine in German than in Spanish. While the difference 

between the ratings in these two languages appears to be significantly more 

subtle than suggested by Boroditsky et al., following on the idea that there is a 

positive correlation between grammatical gender and gender related 

judgments, this difference could be a result of the opposite grammatical 

genders assigned to bridge in German and Spanish. In other words, perhaps 
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this stimulus was rated slightly less masculine in German because the noun 

bridge is grammatically feminine in this language. 

 

 

Figure 5.1 – Gender load ratings for bridge in German and Spanish only 

 

However, further comparison with a language that has a very high gender 

load (Hebrew) and a language that incorporates no grammatical gender at all 

(Hungarian) provides strong indication that grammatical gender may not in 

fact be a predictor of the gender load rating of an object. The noun bridge is 

grammatically masculine in Hebrew. If grammatical gender were a predictor 

of whether an object is conceptualised as more masculine or feminine, the 

expectation would be that in Hebrew the gender load rating of bridge would 

be similar to that in Spanish, where the same grammatical gender (masculine) 

is assigned to this noun. Furthermore, considering that the gender load in 

Hebrew is greater than in Spanish, it would be reasonable to expect that bridge 
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would be rated even more masculine in Hebrew than in Spanish. However, 

the gender load ratings of bridge in Hebrew (in both the text and image 

conditions) were the least masculine out of the five languages studied (see 

Figure 5.2). 

 

 

Figure 5.2 – Gender load ratings for bridge in German, Spanish, Hebrew and Hungarian 

 

According to the formal analysis, this stimulus was rated masculine in all five 

languages (in both conditions). Interestingly, bridge was rated most masculine 

in Hungarian (non-gendered) and English (partially gendered). The fact that 
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Hebrew produced the lowest masculine ratings, despite bridge being 

grammatically masculine and the very high gender load of the language, and 

that the highest masculine ratings were observed in the two languages that do 

not assign a grammatical gender to objects strongly indicates that a 

grammatical gender assigned to a noun referring to an object does not predict 

the gender load rating of that object.  

 

The results of this study revealed that this pattern of ratings was not unique 

to bridge and that the above example is representative of the overall trend 

observed across the 16 test stimuli. The comparison of gender load ratings in 

five languages found no evidence that would support the conclusion that 

there is a positive correlation between grammatical gender assigned to a noun 

and the metaphorical gender of its referent, as indicated by the gender load 

ratings of the objects (see Section 2.3.3 for discussion on metaphorical gender). 

In fact, as discussed in Section 4.3.1 of the previous chapter, according to the 

formal analysis, the effect of grammatical gender is not only non-significant, it 

is slightly paradoxical. It seems clear from the above example that 

comparisons of only two gendered languages may not be apt to reveal how 

grammatical gender may interact with conceptualisation and thus it calls for 

the need to include a greater variety of languages in future analyses.  
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5.2.3 – Control language  

Another aim of this study was to assess the suitability of English as a non-

gendered control language in studies that set out to investigate the potential 

effect/s of grammatical gender on cognition. This assessment was achieved by 

including Hungarian, a language that does not incorporate any form of 

grammatical gender, as a control language along with English, a language 

that is classified as a partially gendered language due to its gendered 

pronominal system (for discussion see Section 2.4.2 in Chapter 2). In studies 

of this nature, it is crucial to include a control language in order to better 

observe the effects of variables other than grammatical gender (such as 

culture, sex or age), thus increasing the reliability of the results. As discussed 

earlier, the vast majority of recent studies published in this area used English 

as the control language, whose non-gendered status is still a matter of debate.  

 

The comparison of Hungarian and English in this study, more precisely the 

comparison of score magnitudes and indecisive responses (as discussed in 

Sections 4.3.2 and 4.3.3 of the previous chapter), confirmed what Guiora 

(1983), Rigalleau and Caplan (2000) and others argued, namely that English 

does in fact appear to have a gender loading higher than that of non-gendered 

languages (e.g. Hungarian). As the abovementioned analysis revealed, 

English did not behave exactly as a non-gendered language. While the 

apparent gender load, as assessed by score magnitudes and indecision ratios, 
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appears to be less than the clearly gendered languages in this study (Spanish, 

Hebrew and German), this gender load is higher than that of Hungarian, 

indicating that English cannot in fact be treated as a non-gendered language 

(see Table 4.29 and Figure 4.7 in Section 4.3.3 for the indecision scores for all 

five languages). The clear implication of this finding, which corroborates the 

findings of earlier studies that questioned the non-gendered status of English 

(as discussed in Section 2.4.2), is that English should not be used as a control 

language in experiments setting out to investigate the potential effects of 

grammatical gender. Given that grammatical gender is not a universal 

grammatical category, i.e., a number of languages do not incorporate any 

form of grammatical gender at all, not even in their pronominal systems, an 

indisputably non-gendered language, such as a Finno-Ugric or Turkic 

language, would seem much better suited as a control language. English and 

Hungarian behaved quite similarly, nevertheless the (admittedly small, cf. p. 

175) estimated difference between the rates of indecision in these two 

languages places English as the more indecisive. Therefore, the results can be 

claimed with more confidence having included Hungarian (instead of the 

more often chosen language, English) as a non-gendered benchmark that 

served to minimise the effects of variables other than grammatical gender 

obscuring the results.  
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5.2.4 – Formal analysis  

This study also departed from previous methodologies in the statistical 

analysis used to scrutinise the data. Taking into account that any potential 

relationship between language, or more precisely grammatical categories, 

such as grammatical gender, and cognition is complex and multifaceted, a 

series of analyses were carried out to gain better insight into any such 

possible relationship. The initial analysis was used to ascribe gender scores to 

the stimuli, per condition and per language, and a subsequent analysis of 

these scores to make comparisons between and within languages. The third 

analysis examined the magnitude of the scores, that is, their distance from 

zero, across the five languages. Finally, the fourth analysis examined the ratio 

of Can’t decide responses in order to assess the indecision associated with each 

language, stimuli and condition.  

 

As discussed in Section 4.3.1, it also had to be taken into account that aliasing 

is an inevitable feature of any data set yielded from experiments setting out to 

examine cognitive processes through language. Sometimes referred to as 

multicollinearity, aliasing refers to the possibility of a number of confounders 

being responsible for a particular effect which can result in a degree of 

ambiguity when it comes to establishing the actual source of the effect 

observed (Hinkelmann, 2011). In the context of this study, this means that 

there is some inevitable ambiguity associated with establishing whether the 
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masculine/feminine rating of a given stimulus was due to the grammatical 

gender assigned to that stimulus by a language, or the rating was a result of 

other confounding influences, such as the culture associated with a particular 

language or the age and sex of the respondent. In order to better 

accommodate the response variable (i.e. that the responses were discrete and 

binary with essentially only two possible answers) and to minimise the 

ambiguity associated with the underlying distributions of confounders, this 

study used generalised linear mixed model logistic regression instead of 

simple linear regressions, such as the analysis of variance (ANOVA), used in 

previous studies. Apart from being poorly suited to the response data (as 

discussed in Chapter 3), ANOVA analyses are also inefficient in dealing with 

mean-variance relationships, that is how a variance relates to the mean23. 

Dealing with the data set at hand, this means that an ANOVA analysis would 

not have been effective in isolating some of the confounding effects (as 

described in Section 4.3.1 of the previous chapter) and thus could fail to detect 

subtle effects while possibly over-emphasising others.  

 

In light of the results, it seems that the implementation of the methodological 

changes described in this section, namely the increased sample size from 

more varied backgrounds, the replacement of English as a control language 

with Hungarian and a statistical model better fitted to the response data and 
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 For a reference on mean-variance relationships, see Tsou (2007).  



 191 

more sensitive and accurate in detecting subtle effects, resulted in a clearer, 

richer analysis and more decisive results. Additionally, the statistical model 

was also better suited to dealing with multiple variants and aliased effects, 

thus enabling a clearer analysis of whether grammatical gender affects 

gender-related conceptualisation and if so, in what way. The following 

section will aim to explain these results and their implications for future 

research. 

 

5.3 – Does grammatical gender affect conceptualisation? 

As detailed in Chapter 2 and as discussed in the previous section, the 

question of whether grammatical gender affects the way we conceptualise 

objects generated a large number of studies which, to date, did not seem to 

result in a clear consensus. The previous section argued that certain design 

flaws in the methodological approach may, at least, be partially responsible 

for the often contradictory findings. This section focuses on discussing 

another factor that may have impeded previous research arriving at a clearer 

answer to this question: the apparent preconception that, should grammatical 

gender exert an effect on the gender-related conceptualisation of objects, this 

effect would be a positive correlation effect.  

 

 

 



 192 

5.3.1 – A positive correlation? 

The basic premise upon which the majority of recent studies into grammatical 

gender and cognition seem to be based is the assumption that if grammatical 

gender has an effect on cognition, this effect would be a positive correlation. 

In other words, the assumption seems to be that if a language assigns a 

grammatical gender to a noun, the gender load of that noun’s referent will 

increase in the direction of that gender. Therefore, the expectation based on 

this assumption would be that if a language assigns masculine grammatical 

gender to a noun, its referent would be conceptualised as more masculine 

than in a language that assigns feminine grammatical gender to the noun 

referring to the same object. To use the example of bridge from Section 5.2.2, 

this assumption holding true would mean that, as bridge in German is 

grammatically feminine (die Brücke), German speakers would conceptualise a 

bridge as more feminine than Spanish speakers, where the noun referring to 

bridge (el puente) is grammatically masculine.  

 

As discussed in detail in Section 4.3.1, this study found no evidence to 

support such an assumption. In fact, the formal analysis of the gender load 

ratings across languages, conditions and test stimuli indicate that, on average, 

grammatically masculine test stimuli were conceptualised as slightly more 

feminine, while grammatically feminine stimuli as slightly more masculine. 

Furthermore, a remarkable degree of consistency could be observed in the 
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direction in which gender load scores moved regardless of grammatical 

gender, that is if a test stimuli was rated masculine in one language, it was 

likely to be rated masculine in the other four languages and vice versa, if a 

test stimuli was rated feminine in one language, the gender load ratings were 

likely to be similarly feminine in the others, indicating that grammatical 

gender could not be a predictor of these gender load ratings. However, closer 

examination of the distances of these scores from zero revealed a somewhat 

unexpected pattern: while the distances seemed relatively consistent within a 

language, there were observable differences between the languages. This 

observation prompted the need for further analysis of the scores’ magnitudes 

across languages as it indicated that grammatical gender may in fact have an 

effect on gender-related conceptualisation, however the nature of this effect 

did not appear to be the kind of effect reported in previous studies. 

 

5.3.2 – A ‘clouding’ effect 

In order to test what seemed to be a considerable difference between the 

languages in terms of the magnitudes of the gender load scores, an analysis of 

the absolute sizes of the scores was carried out (as explained in more detail in 

Section 4.3.2). Rather than analysing whether the scores were negative 

(feminine) or positive (masculine), this analysis focussed on their distance 

from zero. The underlying assumption was that the magnitude of these scores 

was indicative of the confidence with which gender attributions were 
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ascribed, that is the further away a score was from zero, the more confident 

respondents seemed to be in their gender ratings. Unlike in the case of 

investigating a possible positive correlation between grammatical gender and 

gender-related conceptualisation, which found no evidence for such an effect 

(cf. p. 169 and Table 4.26), this analysis indicated that the language of the 

respondents seemed to have a small, but measurable, effect on the confidence 

with which they attributed the gender ratings to the adjectives that described 

the stimuli (cf. 175). As these languages were selected on the basis of 

differences between the gender loads associated with their grammatical 

systems, this analysis lead to the speculation that there may in fact be a 

relationship between the gender load of a language and the rate of confidence 

in the consensus between the speakers of that language on whether a given 

stimulus is conceptualised as more masculine or more feminine. 

 

To further test this speculation, another test was carried out on the ratio of 

Can’t decide responses in each language (as described in Section 4.3.3), again 

assuming that these ratios are indicative of the confidence with which gender 

ratings were ascribed. Similarly to the previous analysis, the model used 

disregarded whether the stimuli were rated masculine or feminine, and 

instead treated the responses as binary: Can’t decide for each indecisive 

response and Can decide if the response was either masculine or feminine. The 

results of this second analysis lent further support to the speculation that the 
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gender load in a language may in fact affect the confidence associated with 

the gender-related conceptualisation of objects. More interestingly, the 

pattern that these indecision scores revealed somewhat resembled the Guiora 

scale of gender load in languages (see Section 2.3.4 for discussion). According 

to these scores (see Figure 5.3 – reprinted for reference from Figure 4.7 in 

Chapter 4), there were two distinct areas where the five languages pooled, 

depending on the gender load that these languages incorporate. Hungarian 

speakers demonstrated the highest rate of confidence when ascribing gender 

loads to objects, followed by English speakers, where the rate of indecision 

was slightly higher than in Hungarian. The three languages with high or very 

high gender loads were clearly separated from Hungarian and English, all 

three showing higher rates of indecision. Within these languages, Spanish, a 

language incorporating two grammatical gender categories, showed the 

lowest degree of indecision, followed by Hebrew, which also incorporates 

two grammatical gender categories, however grammatical gender permeates 

Hebrew to a much higher degree than it does Spanish. The language 

incorporating three grammatical gender categories, German, showed the 

highest degree of indecision, as illustrated in Figure 5.3. 
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Figure 5.3 – Gender load indecision scores in all five languages (reprinted for reference from 

Figure 4.7 in Chapter 4) 

 

 These scores indicate a correlation between the degree of indecision, as 

assessed by the scores’ magnitudes and the ratio of indecisive responses, and 

the complexity of the grammatical gender system that a language 

incorporates. Therefore, this correlation indicates that grammatical gender 

does in fact appear to affect the gender-related conceptualisation of objects. 

However, rather than revealing a positive correlation between the 

grammatical gender of a noun and the metaphorical gender of its referent, 

grammatical gender seems to inhibit the confidence with which a particular 

object is conceptualised as being masculine or feminine. While, as mentioned 
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above, this pattern revealed by the indecision scores somewhat resembled the 

Guiora scale of gender load in languages, it should be noted that the Guiora 

scale placed Hebrew in a higher gender load category than German. 

However, in light of the results of the present study, it appears that German 

in fact has a higher gender loading than Hebrew, which is most likely related 

to the complexity of the grammatical gender systems that these two 

languages incorporate, i.e. that German has three grammatical gender 

categories, as opposed to only two grammatical gender categories in Hebrew 

(for discussion of the apparent gender loadings in all five languages, see 

Section 2.4). Therefore, it is proposed that the Guiora scale be updated to not 

only account for the permeation of grammatical gender in a language, but 

also for the complexity of the grammatical gender systems in terms of the 

number of grammatical gender categories they incorporate.  

 

The evaluation of the effect indicated by these indecision scores should be 

tempered by the consideration of various factors. Firstly, it must be taken into 

account that the three languages in this study that assign a grammatical 

gender to all nouns do so along a masculine/feminine binary, with German 

also including a neuter class. Therefore, it seems possible that the apparent 

higher rate of indecision associated with the gender load in these languages is 

a result of the labels attached to the grammatical gender categories being 

somewhat associated with social concepts of masculinity and femininity. In 
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other words, it seems possible that the attachment of the grammatical label of 

masculine or feminine to a noun referring to an object may interfere with the 

metaphorical gender associated with that object. As discussed in Section 2.3.3, 

such gender associations relate to the conceptualisation of an object based on 

the assignment of socio-culturally based characteristics related to gender 

(such as size, shape, texture, used by men/women). Therefore, it is 

recommended that future projects further test this speculation by including in 

their analyses languages that incorporate gender categories not following a 

masculine/feminine binary. Such languages include, for example, Fula, a 

language spoken in the Niger-Congo, or Dyirbal, an Australian Aboriginal 

language spoken in Northern Queensland (Corbett, 2005a, 2005b).  

 

Also, it should be noted that the uncertainty associated with grammatical 

gender was a somewhat unexpected effect and that the experiments were not 

designed with this outcome in mind. Therefore, it is recommended that future 

experiments keep in mind the factors that made the analysis of indecision 

associated with gender ratings possible. In the first place, the increased 

sample size, i.e. the relatively large number of participants, was instrumental 

in allowing sufficient scope for an analysis of indecision (as detailed in 

Section 4.3.3). While the ratio of indecisive responses was as low as six per 

cent of overall responses, due to the large sample this ratio translated to 4163 

indecisive responses, which made a detailed formal analysis possible. 



 199 

Secondly, instead of a forced binary option (i.e. masculine and feminine 

options only), the gender rating phase of the experiments also allowed 

respondents to select a Can’t decide alternative. The inclusion of this indecisive 

option was originally aimed at not forcing participants to choose an option 

with which they do not agree, thus providing clearer indications of the 

gender loads associated with a given stimulus. However, this data indicating 

the varying degrees of uncertainty became instrumental in carrying out the 

analysis of indecision associated with the gender loads in the five languages, 

revealing the pattern described above, which is indicative of the relationship 

between grammatical gender and the level of indecision associated with 

ascribing gendered characteristics to objects.  

 

5.4 – Limitations of the study 

The previous section identified key factors relevant to improving the design 

of further research in the area of language and cognition. This study aimed to 

implement changes that promote such improvement. However, various 

limitations should be kept in mind with regard to the generalisability of the 

overall findings. The first such limitation to be discussed is the inevitable 

presence of cultural influences when analysing any relationships between 

language and cognition. While the results of the analysis of the five languages 

studied in this thesis seem to be consistent, pointing to grammatical gender 

not enhancing the metaphorical gender associated with an object, rather 
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inhibiting the confidence with which gendered characteristics are ascribed, it 

must be acknowledged that all five languages are associated with societies 

within a relatively homogenous cultural sphere. Even though the utmost care 

was taken when designing the experiments and the statistical models to 

successfully isolate cultural effects from linguistic effects, some interference 

by said cultural effects cannot be discounted. It seems imperative that similar 

future research is carried out on languages from more diverse cultural 

backgrounds in order to better control for such possible interferences and 

thus further improve the validity and generalisability of findings. 

 

Also, some limitations concerning the image stimuli must be recognised. As 

detailed in Section 3.2.2, great care was taken when selecting the images in 

order to ensure that the images presented to participants were easily 

recognised without their observable features exerting too much influence on 

gender related judgments; i.e. all stimuli were basic level category objects 

existing in reality, pictured as black and white monochrome images. An 

additional task was also administered to participants in this phase (as 

described in Section 3.2.3) to control that the images were correctly identified 

with nouns corresponding to the lexical stimuli. However, by their very 

nature, images tend to be loaded with features (such as shape or angularity) 

that could affect conceptualisation and thus may pre-empt certain responses. 

Also, while the utmost care was taken to present the stimuli in a relatively 
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even distribution, avoiding conceptual or gender ‘clusters’ (as discussed in 

Section 3.2.2), it should be acknowledged that both lists commenced and 

ended with obviously female items (ballerina and woman), which may have 

had implications for the responses given to the stimuli preceding/succeeding 

these items. Nevertheless, as was the case with other test stimuli placed 

adjacent to obviously male/female items, there seemed to be a great deal of 

consistency in the gender associations made with regard to these two stimuli 

in question: table and window. While table was rated as convincingly masculine 

in all languages/conditions, window was rated feminine in all 

languages/conditions, with the exception of the text condition in English, 

where this item was rated as slightly masculine, regardless of the grammatical 

gender assigned to the nouns referring to these objects in the languages 

tested. It should also be mentioned that two of the stimuli (hand and eyebrow) 

are body parts. Notions of what constitutes body parts, such as an arm versus 

a hand, may differ across cultures (e.g. Majid, Enfield, & Van Staden, 2006). 

However, as all five languages are associated with societies within a relatively 

homogenous cultural sphere (as stated above), such cross-cultural differences 

in conceptualising body parts are likely to only have played a minimal role in 

this study, if at all.  

 

 Furthermore, although not the primary goal of this study, the experiments 

also aimed to explore whether the condition (text or image) in which the 
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stimuli were presented affected the gender ratings of the objects. This 

secondary aim was prompted by observations by Slobin (1996) and Ramos 

and Roberson (2010) suggesting that cognitive processes in preparation for 

speaking may differ from cognitive processes independent of verbal/linguistic 

tasks (see Sections 2.6.2 and 2.6.4 for discussions). As discussed in Section 

2.6.2, Slobin (1996) referred to this proposed effect as the “thinking for 

speaking” effect. In the context of this study, this would mean that if there 

was a positive correlation between grammatical gender and gender-related 

conceptualisation, this correlation would manifest sharper in linguistic 

processing, i.e. the correlation would be stronger in the text condition than in 

the image condition. As reported in Chapter 4, this study found no evidence 

for such an effect, nor did it find any evidence to support the assumption of a 

positive correlation between grammatical gender and the conceptualisation of 

objects. It should also be noted that the task presenting the images as stimuli 

(adjective generation, image condition in Phase 1) was not entirely non-

linguistic as it involved a linguistic task, namely that participants were 

required to write (type) the three adjectives to describe each stimulus. 

Therefore, the absence of evidence in this study for a “thinking for speaking” 

effect should not be taken as evidence for the absence of such an effect. 

 

Finally, the main aim of this study was limited to establishing whether 

grammatical gender affected the gender-related conceptualisation of objects. 
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This study also aimed to maximise the validity and generalisability of the 

results by drawing on the methodological designs of previous studies, whilst 

implementing various alterations to these methodologies. The results of this 

study indicate no evidence to support previous claims of a positive 

correlation between grammatical gender and gender-related 

conceptualisation, rather these findings suggests that grammatical gender has 

a ‘clouding’ effect on conceptualisation which increases with the complexity 

of the grammatical gender system incorporated by a language. However, this 

study makes no claim with regard to any potential social effect of 

grammatical gender, such as sexism and language use or the possible 

connection between grammatical gender and gender equality, as proposed by 

various scholars (e.g. Prewitt-Freilino, Caswell, & Laakso, 2012). 
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CHAPTER 6 – CONCLUSION 

 

The primary aim of this study was to provide a detailed analysis of whether 

grammatical gender affects the gendered-related conceptualisation of objects. 

This study drew on the methodologies of previous studies, however, to 

achieve a more comprehensive analysis, it expanded the scope of these 

previous studies by significantly increasing the sample size. In all, 1290 

participants from 24 countries in five languages were surveyed. The study 

was divided into three phases, two of which involved participants. In the first 

phase, participants were asked to generate adjectives that, according to them, 

best described the stimuli presented, thus representing their conceptualisation 

of each stimulus. The most frequently occurring adjectives, 559 in total, were 

then presented to a second set of participants in the second phase, where the 

participants were asked to decide whether each of these adjectives better 

describes a male- or female-voiced character in a fictional animated movie. In 

the third phase, the formal analysis of the data employed statistical modelling 

that was well suited to both the response data and the inevitable multiple 

variables. The combination of the relatively large number of participants, the 

inclusion of five languages and analytical tools sensitive enough to deal with 

this kind of data resulted in a clearer, richer analysis that shows a consistent 

pattern. 
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Based on these results, this study found no evidence to support previous 

assertions that there is a positive correlation between the grammatical gender 

of a noun referring to an object and the gender-related conceptualisation of 

that object. In fact, the results showed a slightly paradoxical effect. 

Furthermore, this study found some evidence indicating that grammatical 

gender may have a ‘clouding’ effect on gender-related conceptualisation that 

appears to increase with the complexity of the grammatical gender system a 

given language incorporates. Nevertheless, the experiments reported in this 

thesis still leave a number of questions unanswered. This chapter briefly 

outlines areas and aspects that should be further investigated in future 

studies, and also makes some recommendations with regard to the 

methodologies of such studies.  

 

As the research for this thesis progressed, a number of areas deserving further 

research revealed themselves. To gain further insight into how languages 

interact with cognitive processes, there are different directions in which any 

such interrelationship can be addressed in future studies. 

(1) The apparent effect of grammatical gender in a language suppressing 

the confidence associated with gender-related conceptualisation, the 

so-called ‘clouding’ effect, needs to be further investigated. It should be 

kept in mind that the evidence for this effect came from data that was 

somewhat of a by-product of this current research. Therefore, it seems 
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imperative that future studies keep this effect in mind when designing 

their experiments.  

(2) The possible effect of the labelling of grammatical gender categories 

should also be further investigated. The results of this study suggest a 

higher rate of indecision in gender related judgments of objects in 

languages that incorporate a grammatical gender system and that this 

indecision rate increases with the complexity of grammatical gender in 

a language. However, all gendered languages in this study incorporate 

a grammatical gender system that follows a masculine/feminine 

binary. To test whether the labelling of grammatical gender categories 

has any effect on conceptualisation, further research needs to be 

carried out on languages whose grammatical gender systems 

incorporate more obscure gender categories. 

(3) Also, potential cultural effects on gender ratings of objects should be 

further investigated. Arguably, all five languages in this study are 

associated with a similar cultural sphere, therefore future studies 

should consider including a greater variety of languages from more 

diverse cultural backgrounds and language families, especially non-

Indo-European languages and those from outside the so-called 

Western cultural sphere.  
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As mentioned above, in striving to obtain results that are better generalisable, 

future research should focus on including a greater variety of languages in 

their experiments. The findings reported in this thesis indicate that comparing 

only two gendered languages in an experiment is unlikely to yield 

generalisable results and shed light on the nature of any potential 

interrelationship of grammatical gender and conceptualisation. In light of 

these findings, it seems clear that comparisons of five languages, three of 

which incorporate a gender system, lead to clearer results and also aid the 

disentanglement of the confounding effects that are inevitably present. 

Another issue deserving attention is the additional control language to 

monitor effects not attributable to the gender load in a language. This study 

confirmed earlier findings that English does not behave as a clearly non-

gendered language. Therefore, its use as the genderless benchmark with 

which gendered languages are compared should be reconsidered.   

 

Finally, this study also pointed out some apparent preconceptions that may 

have prejudiced the findings of earlier studies, namely the premise that if 

grammatical gender has an effect on gendered-related conceptualisation in a 

language, the nature of this effect would be a positive correlation. The 

findings of this study indicate that grammatical gender does in fact seem to 

have an effect on the gender-related conceptualisation of objects, however this 

effect, instead of a positive correlation, appears to be a ‘clouding’ effect that 
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inhibits the confidence with which decisions on the genderedness of an object 

are made. Nevertheless, further studies are needed to appropriately test any 

such effect. 

 

In a broader sense, this study also aimed to contribute to the growing body of 

literature concerned with the issues surrounding linguistic relativity, that is 

whether linguistic features influence cognitive processes. This study found 

evidence indicating that grammatical gender in a language may suppress the 

confidence with which speakers of that language make their gender 

judgments about an object. This evidence supports previous claims that 

grammatical categories, such as grammatical gender, can exert an effect on 

the way people conceptualise objects. However, the effect identified by this 

study indicates that these effects may be far more limited and subtle than 

claimed by a number of previous studies. These findings highlight the need to 

carry out further studies in this area that expand the scope of previous studies 

both in terms of sample size and languages included, ideally moving beyond 

the Indo-European paradigm. This study also emphasised the need to account 

for the complex nature of cognition and to apply precision when defining the 

focus of any investigation, in order to gain a better insight into which 

cognitive processes may be affected by linguistic features and what the nature 

of these effects may be.  
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Appendix A – Control and test stimuli (images)  

Control stimuli - IMAGE 

1. bride 

 

2. ballerina 

 

3. girl 

 

4. woman 

 

5. boy 

 

6. sailor 

 

7. man 

 

8. boxer (sport) 
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Test stimuli - IMAGE 

9. bridge 

 

 
 

10. fork 

 

11. table 

 

12. star 

 

13. cloud 

 

14. pistol 

 

15. ring 

 

16. moon 
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17. window 

 

18. chair 

 

19. plate 

 

20. sun 

 

21. eyebrow 

 

22. hand 

 

23. fish 

 

24. pencil 
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Appendix B – Orders in which stimuli were presented in Phase 1 

 

Sequence A Sequence B 
1. ballerina 
2. table 

3. moon 

4. girl 
5. hand 

6. pencil 
7. sailor 

8. book 

9. fork 

10. man 

11. cloud 

12. plate 

13. bride 

14. fish 

15. chair 

16. boxer (sport) 
17. pistol 
18. star 

19. eyebrow 

20. boy 

21. sun 

22. ring 

23. window 

24. woman 

1. woman 
2. window 
3. ring 
4. sun 
5. boy 
6. eyebrow 
7. star 
8. pistol 
9. boxer (sport) 
10. chair 
11. fish 
12. bride 
13. plate 
14. cloud 
15. man 
16. fork 
17. book 
18. sailor 
19. pencil 
20. hand 
21. girl 
22. moon 
23. table 
24. ballerina 
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Appendix C – Results  

Appendix C.1 – Ballerina 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

19 adin/adina (gentle) 2 39 1 26 yafe/yafa (pretty) 2 39 1 

17 yafe/yafa (pretty) 1 41 0 24 raze/raza (thin) 3 35 4 

14 kalil/kalila (light) 5 37 0 13 gamish/gmisha (flexible) 1 39 2 

10 gavoa/gvoaa (tall) 30 11 1 11 adin/adina (gentle) 1 41 0 

6 
chaychan/chaychanit 
(smiley) 

23 19 0 10 
muchshar/muchsheret 
(talented) 

5 31 6 

GER 

55 

47 graziös (graceful) 0 55 0 27 elegant (elegant) 0 55 0 

46 elegant (elegant) 0 55 0 24 graziös (graceful) 0 55 0 

26 leicht (light) 2 53 0 17 schön (nice) 0 54 1 

16 schön (nice) 0 54 1 14 dünn (thin) 6 48 1 

16 schwebend (floating) 2 49 4 13 schlank (slim) 0 55 0 

SPA 

72 

16 elegante (elegant) 14 51 7 20 ágil (agile) 6 65 1 

14 grácil (graceful) 1 67 4 17 delgado/a (thin) 1 69 2 

8 ágil (agile) 6 65 1 10 elegante (elegant) 14 51 7 

7 flexible (flexible) 4 64 4 9 frágil (fragile) 0 70 2 

6 delicado/a (delicate) 0 70 2 8 ligero/a (light) 3 65 4 

ENG 

75 

45 graceful 0 75 0 31 graceful 0 75 0 

19 elegant 2 73 0 27 pretty 0 75 0 

11 flowing 2 73 0 15 elegant 2 73 0 

10 light 0 75 0 10 beautiful 1 74 0 

10 lithe 0 75 0 9 light 0 75 0 

HUN 

80 

46 kecses (graceful) 0 80 0 43 kecses (graceful) 0 80 0 

23 
könnyed 
(light/graceful) 

3 77 0 15 vékony (thin) 2 78 0 

20 légies (ethereal) 0 80 0 13 szép (nice) 2 78 0 

11 hajlékony (flexible) 0 80 0 12 hajlékony (flexible) 0 80 0 

11 ügyes (clever) 24 56 0 8 karcsú (slender) 0 80 0 

Table C.1.1 – Adjectives with frequencies and ratings for ballerina 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

61 

 

29% 

147 

 

70% 

2 

 

1% 
 

12 

 

6% 

185 

 

88% 

13 

 

6% 
 

GER 

55 

4 

 

1% 

266 

 

98% 

5 

 

1% 
 

6 

 

1% 

267 

 

98% 

2 

 

1% 
 

SPA 

72 

25 

 

7% 

317 

 

88% 

18 

 

5% 
 

24 

 

7% 

320 

 

89% 

16 

 

4% 
 

ENG 

75 

4 

 

1% 

371 

 

99% 

0 

 

0% 
 

3 

 

1% 

372 

 

99% 

0 

 

0% 
 

HUN 

80 

27 

 

7% 

373 

 

93% 

0 

 

0% 
 

4 

 

1% 

396 

 

99% 

0 

 

0% 
 

Table C.1.2 – Data summaries for ballerina 

 

 

 

 

 
 IMAGE TEXT 

HEB -1.576684333 -2.854240569 

GER -4.192245959 -5.573741593 

SPA -2.997371681 -2.75821697 

ENG -5.232182108 -8.006627084 

HUN -4.439091986 -6.25661501 

Table C.1.3 – Gender load logistic regression scores for ballerina  
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Figure C.1.1 – Gender load logistic regression scores for ballerina (chart) 
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Appendix C.2 – Girl 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

27 yafe/yafa (pretty) 2 39 1 23 yafe/yafa (pretty) 2 39 1 

22 
chamud/chamuda 
(cute) 

11 25 6 18 katan/ktana (small) 5 37 0 

18 tsair/tseira (young) 13 29 0 15 chamud/chamuda (cute) 11 25 6 

16 
chaychan/chaychanit 
(smiley) 

23 19 0 11 
chacham/chachama 
(smart) 

18 23 1 

11 matok/metuka (sweet) 0 36 6 10 bayshan/bayshanit (shy) 2 37 3 

GER 

55 

N 

19 jung (young) 28 27 0 47 klein (small) 19 36 0 

19 niedlich (cute) 2 53 0 38 jung (young) 28 27 0 

19 süß (sweet) 0 55 0 21 hübsch (pretty) 0 55 0 

18 keck (cheeky) 0 53 2 11 süß (sweet) 0 55 0 

16 fröhlich (happy) 13 39 3 11 weiblich (feminine) 0 55 0 

SPA 

72 

12 simpático/a (nice) 27 34 11 28 pequeño/a (small) 12 52 8 

11 alegre (cheerful) 10 60 2 18 bonito/a (pretty) 6 63 3 

9 pequeño/a (small) 12 52 8 9 dulce (sweet) 0 68 4 

8 bonito/a (pretty) 6 63 3 9 feliz (happy) 3 63 6 

8 gracioso/a (funny) 12 49 11 8 juguetón/a (playful) 34 31 7 

ENG 

75 

34 cute 17 58 0 27 young 29 37 9 

23 young 29 37 9 23 pretty 0 75 0 

16 happy 37 34 4 12 feminine 0 75 0 

11 pretty 0 75 0 10 cute 17 58 0 

11 sweet 2 73 0 9 beautiful 1 74 0 

HUN 

80 

30 aranyos (cute) 2 78 0 19 szép (nice) 2 78 0 

20 bájos (lovely) 0 80 0 15 fiatal (young) 24 52 4 

15 mosolygós (smiley) 5 75 0 15 kedves (kind) 5 75 0 

13 vidám (happy) 33 43 4 12 csinos (pretty) 1 79 0 

11 kicsi (small) 18 60 2 9 kicsi (small) 18 60 2 

Table C.2.1 – Adjectives with frequencies and ratings for girl 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

49 

 

23% 

148 

 

71% 

13 

 

6% 

 38 

 

18% 

161 

 

77% 

11 

 

5% 
 

GER 

55 

N 

43 

 

16% 

227 

 

82% 

5 

 

2% 

 47 

 

17% 

228 

 

83% 

0 

 

0% 
 

SPA 

72 

67 

 

18% 

258 

 

72% 

35 

 

10% 

 55 

 

15% 

277 

 

77% 

28 

 

8% 
 

ENG 

75 

85 

 

23% 

277 

 

74% 

13 

 

3% 

 47 

 

13% 

319 

 

85% 

9 

 

2% 
 

HUN 

80 

58 

 

14% 

336 

 

84% 

6 

 

2% 

 50 

 

12% 

344 

 

86% 

6 

 

2% 
 

Table C.2.2 – Data summaries for girl 

 

 

 

 

 
 IMAGE TEXT 

HEB -2.859748256 -3.258250151 

GER -4.501281693 -7.263058755 

SPA -1.612259415 -3.514667093 

ENG -2.413127406 -4.030755342 

HUN -3.320407603 -5.159064082 

Table C.2.3 – Gender load logistic regression scores for girl  
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Figure C.2.1 – Gender load logistic regression scores for girl (chart) 
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Appendix C.3 – Bride 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

44 yafe/yafa (pretty) 2 39 1 43 yafe/yafa (pretty) 2 39 1 

21 
meushar/meusheret 
(contented) 

3 34 5 21 tahor/tehora (pure) 2 36 4 

15 
sameach/smecha 
(happy) 

4 37 1 15 sameach/smecha (happy) 4 37 1 

13 tsair/tseira (young) 13 29 0 10 tsair/tseira (young) 13 29 0 

8 shamen/shmena (fat) 22 17 3 11 
meushar/meusheret 
(contented) 

3 34 5 

GER 

55 

 

53 glücklich (happy) 2 53 0 30 glücklich (happy) 2 53 0 

12 strahlend (radiant) 3 51 1 27 schön (nice) 0 54 1 

9 hübsch (pretty) 0 55 0 15 jung (young) 28 27 0 

9 schön (nice) 0 54 1 13 hübsch (pretty) 0 55 0 

8 gestellt (posing) 3 43 8 12 aufgeregt (excited) 1 54 0 

SPA 

72 

22 feliz (happy) 3 63 6 21 guapo/a (good-looking) 31 30 11 

12 alegre (cheerful) 10 60 2 18 feliz (happy) 3 63 6 

9 elegante (elegant) 14 51 7 15 bonito/a (pretty) 6 63 3 

9 radiante (radiant) 2 65 5 9 hermoso/a (beautiful) 2 65 5 

8 contento/a (contented) 3 66 3 9 radiante (radiant) 2 65 5 

ENG 

75 

30 happy 37 34 4 29 beautiful 1 74 0 

24 pretty 0 75 0 23 happy 37 34 4 

18 beautiful 1 74 0 10 nervous 13 61 1 

15 excited 8 65 2 9 pretty 0 75 0 

9 hopeful 6 65 4 8 blushing 0 75 0 

HUN 

80 

46 boldog (happy) 6 70 4 29 szép (nice) 2 78 0 

18 szép (nice) 2 78 0 26 boldog (happy) 6 70 4 

9 szerelmes (in love) 11 69 0 10 fiatal (young) 24 52 4 

9 vidám (happy) 33 43 4 9 csinos (pretty) 1 79 0 

8 csinos (pretty) 1 79 0 9 gyönyörű (beautiful) 0 80 0 

Table C.3.1 – Adjectives with frequencies and ratings for bride 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

44 

 

21% 

156 

 

74% 

10 

 

 5% 

 24 

 

12% 

175 

 

83% 

11 

 

5% 
 

GER 

55 

 

8 

 

3% 

256 

 

93% 

10 

 

4% 

 31 

 

11% 

243 

 

88% 

1 

 

1% 
 

SPA 

72 

32 

 

9% 

305 

 

85% 

23 

 

6% 

 44 

 

12% 

286 

 

80% 

30 

 

8% 
 

ENG 

75 

52 

 

14% 

313 

 

83% 

10 

 

3% 

 51 

 

14% 

319 

 

85% 

5 

 

1% 
 

HUN 

80 

53 

 

13% 

339 

 

85% 

8 

 

2% 

 33 

 

8% 

359 

 

90% 

8 

 

2% 
 

Table C.3.2 – Data summaries for bride 

 

 

 

 

 
 IMAGE TEXT 

HEB -1.15992062 -2.176573603 

GER -3.288452225 -3.907487832 

SPA -2.728174327 -2.293794544 

ENG -2.900742862 -2.759565875 

HUN -2.265284077 -4.049667521 

Table C.3.3 – Gender load logistic regression scores for bride  
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Figure C.3.1 – Gender load logistic regression scores for bride (chart) 
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Appendix C.4 – Woman 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

19 yafe/yafa (pretty) 2 39 1 26 yafe/yafa (pretty) 2 39 1 

17 
chamud/chamuda 
(cute) 

11 25 6 20 sexi/sexit (sexy) 1 41 0 

15 
chaychan/chaychanit 
(smiley) 

23 19 0 19 
chacham/chachama 
(smart) 

18 23 1 

14 
sameach/smecha 
(happy) 

4 37 1 10 naee/naaa (pretty) 21 21 0 

12 naee/naaa (pretty) 21 21 0 8 adin/adina (gentle) 1 41 0 

GER 

55 

 

11 schlank (slim) 0 55 0 34 schön (nice) 0 54 1 

11 weiblich (feminine) 0 55 0 29 weiblich (feminine) 0 55 0 

10 nett (kind) 5 49 1 15 groß (big) 51 0 4 

10 schön (nice) 0 54 1 10 hübsch (pretty) 0 55 0 

10 
sommerlich 
(summery) 

1 52 2 9 weich (soft) 3 51 1 

SPA 

72 

15 delgado/a (thin) 1 69 2 19 inteligente (intelligent) 12 48 12 

10 elegante (elegant) 14 51 7 12 feliz (happy) 3 63 6 

9 alegre (cheerful) 10 60 2 17 bello/a (beautiful) 1 69 2 

8 cursi (affected) 2 70 0 8 delicado/a (delicate) 0 70 2 

7 
guapo/a (good-
looking) 

31 30 11 8 guapo/a (good-looking) 31 30 11 

ENG 

75 

18 happy 37 34 4 22 beautiful 1 74 0 

18 pretty 0 75 0 20 pretty 0 75 0 

17 feminine 0 75 0 12 strong 74 1 0 

16 flowery 0 75 0 9 elegant 2 73 0 

11 young 29 37 9 8 curvaceous 0 75 0 

HUN 

80 

44 csinos (pretty) 1 79 0 23 szép (nice) 2 78 0 

15 mosolygós (smiley) 5 75 0 16 kedves (kind) 5 75 0 

15 szép (nice) 2 78 0 14 csinos (pretty) 1 79 0 

13 vidám (happy) 33 43 4 7 meleg (warm) 12 65 3 

11 fiatal (young) 24 52 4 6 okos (smart) 47 20 3 

Table C.4.1 – Adjectives with frequencies and ratings for woman 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

61 

 

29% 

141 

 

67% 

8 

 

4% 

 

43 

 

20% 

165 

 

79% 

2 

 

1% 

 

GER 

55 

 

6 

 

2% 

265 

 

96% 

4 

 

2% 

 

54 

 

20% 

215 

 

78% 

6 

 

2% 

 

SPA 

72 

58 

 

16% 

280 

 

78% 

22 

 

6% 

 

47 

 

13% 

280 

 

78% 

33 

 

9% 

 

ENG 

75 

66 

 

18% 

296 

 

79% 

13 

 

3% 

 

77 

 

21% 

298 

 

79% 

0 

 

0% 

 

HUN 

80 

65 

 

16% 

327 

 

82% 

8 

 

2% 

 

67 

 

17% 

317 

 

81% 

6 

 

2% 

 

Table C.4.2 – Data summaries for woman 

 

 

 

 

 
 IMAGE TEXT 

HEB -2.720116685 -1.793928568 

GER -4.088287583 -3.882611626 

SPA -2.232424855 -2.764356719 

ENG -9.536426832 -6.691254664 

HUN -5.07508326 -1.73942284 

Table C.4.3 – Gender load logistic regression scores for woman  
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Figure C.4.1 – Gender load logistic regression scores for woman (chart) 
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Appendix C.5 – Boxer 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

32 
chazak/chazaka 
(strong) 

37 1 4 29 chazak/chazaka (strong) 37 1 4 

16 alim/alima (violent) 41 1 0 13 shriri/shririt (muscular) 42 0 0 

14 
haganati/haganatit 
(defensive) 

31 8 3 12 
tokpani/tokpanit 
(aggressive) 

39 0 3 

12 
meayem/meayemet 
(threatening) 

42 0 0 10 chalash/chalasha (weak) 29 7 6 

8 shriri/shririt (muscular) 42 0 0 9 alim /alima (violent) 41 1 0 

GER 

55 

 

31 sportlich (sporty) 44 7 4 30 stark (strong) 53 2 0 

24 stark (strong) 53 2 0 16 brutal (brutal) 55 0 0 

11 kämpferisch (militant) 51 4 0 19 muskulös (muscular) 55 0 0 

12 kräftig (strong) 53 0 2 15 schnell (fast) 37 16 2 

9 
geschützt 
(protected/guarded) 

31 16 8 14 kräftig (strong) 53 0 2 

SPA 

72 

22 fuerte (strong) 65 4 3 22 fuerte (strong) 65 4 3 

14 
agresivo/a 
(aggressive) 

67 2 3 14 agresivo/a (aggressive) 67 2 3 

13 deportista (sporty) 68 4 0 11 violento/a (violent) 71 0 1 

11 violento/a (violent) 71 0 1 10 grande (big) 64 4 4 

9 
musculoso/a 
(muscular) 

72 0 0 9 noqueado/a (knocked-out) 63 1 8 

ENG 

75 

23 strong 74 1 0 19 strong 74 1 0 

22 tough 75 0 0 16 sweaty 75 0 0 

19 aggressive 66 4 5 14 stupid 66 7 2 

14 defensive 63 11 1 12 fit 61 11 3 

10 fit 61 11 3 10 tough 75 0 0 

HUN 

80 

27 erős (strong) 79 1 0 30 erős (strong) 79 1 0 

23 sportos (sporty) 72 8 0 18 izzadt (sweaty) 80 0 0 

19 izmos (muscular) 80 0 0 16 izmos (muscular) 80 0 0 

13 agresszív (aggressive) 76 4 0 12 durva (rough) 78 2 0 

12 védekező (defensive) 51 29 0 9 kemény (hard) 80 0 0 

Table C.5.1 – Adjectives with frequencies and ratings for boxer 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

193 

 

92% 

10 

 

5% 

7 

 

3% 

 

188 

 

90% 

9 

 

4% 

13 

 

6% 

 

GER 

55 

 

232 

 

84% 

29 

 

11% 

14 

 

5% 

 

253 

 

92% 

18 

 

7% 

4 

 

1% 

 

SPA 

72 

343 

 

95% 

10 

 

3% 

7 

 

2% 

 

330 

 

92% 

11 

 

5% 

19 

 

3% 

 

ENG 

75 

339 

 

91% 

27 

 

7% 

9 

 

2% 

 

351 

 

94% 

19 

 

5% 

5 

 

1% 

 

HUN 

80 

358 

 

89% 

42 

 

11% 

0 

 

0% 

 

397 

 

99% 

3 

 

1% 

0 

 

0% 

 

Table C.5.2 – Data summaries for boxer 

 

 

 

 

 
 IMAGE TEXT 

HEB 3.483280735 2.850963263 

GER 1.709816133 4.840336424 

SPA 3.830059795 3.028433978 

ENG 2.795103246 4.465119991 

HUN 2.859002127 6.385025615 

Table C.5.3 – Gender load logistic regression scores for boxer  
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Figure C.5.1 – Gender load logistic regression scores for boxer (chart) 
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Appendix C.6 – Boy 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

22 magniv/magniva (cool) 37 2 3 27 katan/ktana (small) 5 37 0 

18 
chamud/chamuda 
(cute) 

11 25 6 23 shovav/shovava (naughty) 40 2 0 

21 tsair/tseira (young) 13 29 0 19 chamud/chamuda (cute) 11 25 6 

19 
chaychan/chaychan 
(smiley) 

23 19 0 10 tov/tova (good) 36 5 1 

16 
sakran/sakranit 
(curious) 

34 6 2 9 chazak/chazaka (strong) 37 1 4 

GER 

55 

 

34 jung (young) 28 27 0 41 klein (small) 19 36 0 

16 cool (cool) 47 3 5 37 frech (cheeky) 38 17 0 

11 abwartend (waiting) 30 22 3 23 jung (young) 28 27 0 

11 frech (cheeky) 38 17 0 13 laut (loud) 52 3 0 

11 freundlich (friendly) 38 14 3 13 männlich (manly) 55 0 0 

SPA 

72 

21 joven (young) 48 15 9 36 pequeño/a (small) 12 52 8 

18 simpático/a (nice) 27 34 11 18 travieso/a (naughty) 64 5 3 

11 sonriente (smiley) 53 17 2 15 juguetón/a (playful) 34 31 7 

10 juvenil (youthful) 50 15 7 8 infantil (childish) 57 13 2 

8 travieso/a (naughty) 64 5 3 8 ruidoso/a (noisy) 63 2 7 

ENG 

75 

34 young 29 37 9 25 young 29 37 9 

15 happy 37 34 4 23 naughty 50 25 0 

11 casual 65 5 5 19 strong 74 1 0 

9 smart 47 26 2 14 smart 47 26 2 

8 cheeky 52 20 3 9 dirty 68 7 0 

HUN 

80 

36 fiatal (young) 24 52 4 12 fiatal (young) 24 52 4 

27 laza (cool/hip) 78 2 0 11 kicsi (small) 18 60 2 

22 vagány (cool) 77 3 0 10 huncut (cheeky) 72 8 0 

19 vidám (happy) 33 43 4 9 magas (tall) 79 1 0 

13 huncut (cheeky) 72 8 0 8 okos (smart) 47 20 3 

Table C.6.1 – Adjectives with frequencies and ratings for boy 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

118 

 

56% 

81 

 

39% 

11 

 

5% 

 

129 

 

62% 

70 

 

33% 

11 

 

5% 

 
GER 

55 

 

181 

 

66% 

83 

 

30% 

11 

 

4% 

 

192 

 

70% 

83 

 

30% 

0 

 

0% 

 

SPA 

72 

242 

 

67% 

86 

 

24% 

32 

 

9% 

 

230 

 

64% 

103 

 

29% 

27 

 

7% 

 

ENG 

75 

230 

 

61% 

122 

 

33% 

23 

 

6% 

 

268 

 

71% 

96 

 

26% 

11 

 

3% 

 

HUN 

80 

284 

 

71% 

108 

 

27% 

8 

 

2% 

 

240 

 

62% 

141 

 

36% 

9 

 

2% 

 

Table C.6.2 – Data summaries for boy 

 

 

 

 

 
 IMAGE TEXT 

HEB 1.993160293 1.609239766 

GER 0.965905835 3.106647849 

SPA 1.425975305 2.044074521 

ENG 1.663380948 1.43188457 

HUN 2.688974342 2.615208664 

Table C.6.3 – Gender load logistic regression scores for boy  
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Figure C.6.1 – Gender load logistic regression scores for boy (chart) 
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Appendix C.7 – Man 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

17 
naee/naaa 
(handsome) 

21 21 0 16 gavoa/gvoaa (tall) 30 11 1 

15 
chaychan/chaychanit 
(smiley) 

23 19 0 16 shriri/shririt (muscular) 42 0 0 

11 
eleganti/elegantit 
(elegant) 

31 7 4 12 shamen/shmena (fat) 22 17 3 

10 
chazak/chazaka 
(strong) 

37 1 4 11 nechmad/nechmada (nice) 30 9 3 

7 
ofnati/ofnatit 
(fashionable) 

28 12 2 10 
chashuv/chashuva 
(important) 

36 6 0 

GER 

55 

N 

16 
selbstbewußt (self-
assured) 

46 5 4 53 groß (big) 51 0 4 

11 jung (young) 28 27 0 42 stark (strong) 53 2 0 

10 
erfolgreich 
(successful) 

42 6 7 18 männlich (manly) 55 0 0 

8 dynamisch (dynamic) 46 6 3 13 kräftig (strong) 53 0 2 

8 freundlich (friendly) 38 14 3 6 erwachsen (adult) 33 12 9 

SPA 

72 

22 elegante (elegant) 14 51 7 23 fuerte (strong) 65 4 3 

11 sonriente (smiley) 53 17 2 17 alto/a (tall/high) 55 8 9 

10 confiado/a (confident) 61 7 4 15 masculino/a (masculine) 72 0 0 

9 joven (young) 48 15 9 9 guapo/a (good-looking) 31 30 11 

7 ejecutivo/a (executive) 61 7 4 7 peludo/a (hairy) 72 0 0 

ENG 

75 

15 confident 54 17 4 27 strong 74 1 0 

13 tall 63 6 6 22 tall 63 6 6 

12 happy 37 34 4 18 muscular 75 0 0 

12 smart 47 26 2 14 handsome 73 2 0 

10 young 29 37 9 9 big 68 3 4 

HUN 

80 

27 elegáns (elegant) 62 18 0 37 erős (strong) 79 1 0 

17 
magabiztos 
(confident) 

74 6 0 14 magas (tall) 79 1 0 

12 vidám (happy) 33 43 4 9 határozott (strong-minded) 75 5 0 

11 fiatal (young) 24 52 4 8 szőrös (hairy) 80 0 0 

9 sikeres (successful) 70 9 1 7 kemény (hard) 80 0 0 

Table C.7.1 – Adjectives with frequencies and ratings for man 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

140 

 

67% 

60 

 

28% 

10 

 

5% 

 

160 

 

76% 

43 

 

21% 

7 

 

3% 

 

GER 

55 

N 

200 

 

73% 

58 

 

21% 

17 

 

6% 

 

245 

 

90% 

14 

 

5% 

15 

 

5% 

 

SPA 

72 

237 

 

66% 

97 

 

27% 

26 

 

7% 

 

295 

 

82% 

42 

 

12% 

23 

 

6% 

 

ENG 

75 

230 

 

61% 

120 

 

32% 

25 

 

7% 

 

353 

 

94% 

12 

 

3% 

10 

 

3% 

 

HUN 

80 

140 

 

67% 

60 

 

28% 

10 

 

5% 

 

160 

 

76% 

43 

 

21% 

7 

 

3% 

 

Table C.7.2 – Data summaries for man 

 

 

 

 

 
 IMAGE TEXT 

HEB 1.069886126 1.132149408 

GER 1.645772977 3.544299377 

SPA 1.686598502 3.778250065 

ENG 0.924632637 3.814656881 

HUN 1.686741796 5.149078802 

Table C.7.3 – Gender load logistic regression scores for man  
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Figure C.7.1 – Gender load logistic regression scores for man (chart) 
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Appendix C.8 – Sailor 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

16 
kochani/kochanit 
(aggressive) 

39 3 0 22 amits/amitsa (brave) 39 2 1 

14 
matschik/matschika 
(funny) 

33 9 0 18 zaken/zkena (old) 30 5 7 

12 
otsmati/otsmatit 
(powerful) 

32 5 5 16 chazak/chazaka (strong) 37 1 4 

9 
chaychan/chaychanit 
(smiley) 

23 19 0 14 
mechuspas/mechuspeset 
(rough) 

42 0 0 

8 
chatich/chaticha 
(good-looking) 

35 3 4 11 boded/bodeda (lonely) 29 9 4 

GER 

55 

 

18 stark (strong) 53 2 0 25 jung (young) 28 27 0 

13 freundlich (friendly) 38 14 3 13 betrunken (drunk) 54 0 1 

7 fröhlich (happy) 13 39 3 12 gestreift (striped) 40 7 8 

7 kräftig (strong) 53 0 2 14 männlich (manly) 55 0 0 

7 
seemännisch 
(nautical/seaman-like) 

55 0 0 9 stark (strong) 53 2 0 

SPA 

72 

13 fuerte (strong) 65 4 3 13 valiente (brave) 66 3 3 

11 
trabajador/a 
(hardworking) 

55 11 6 12 
aventurero/a 
(adventurous) 

62 5 5 

10 alegre (cheerful) 10 60 2 10 trabajador/a (hardworking) 55 11 6 

8 valiente (brave) 66 3 3 8 fuerte (strong) 65 4 3 

6 divertido/a (happy) 50 10 12 8 viajero/a (traveller) 60 7 5 

ENG 

75 

24 happy 37 34 4 18 drunken 75 0 0 

15 gay 66 9 0 14 strong 74 1 0 

13 strong 74 1 0 13 handsome 73 2 0 

11 nautical 73 0 2 10 brave 65 7 3 

11 tall 63 6 6 10 rough 75 0 0 

HUN 

80 

20 erős (strong) 79 1 0 24 csíkos (striped) 73 7 0 

13 vidám (happy) 33 43 4 14 vidám (happy) 33 43 4 

6 bátor (brave) 76 4 0 12 részeg (drunk) 80 0 0 

6 elegáns (elegant) 62 18 0 10 erős (strong) 79 1 0 

5 vicces (humorous) 72 8 0 7 izmos (muscular) 80 0 0 

Table C.8.1 – Adjectives with frequencies and ratings for sailor 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

162 

 

77% 

39 

 

19% 

9 

 

4% 

 

177 

 

84% 

17 

 

8% 

16 

 

8% 

 

GER 

55 

 

212 

 

77% 

55 

 

20% 

8 

 

3% 

 

230 

 

84% 

36 

 

13% 

9 

 

3% 

 

SPA 

72 

246 

 

68% 

88 

 

25% 

26 

 

7% 

 

308 

 

86% 

30 

 

8% 

22 

 

6% 

 

ENG 

75 

313 

 

84% 

50 

 

13% 

12 

 

3% 

 

362 

 

96% 

10 

 

3% 

3 

 

1% 

 

HUN 

80 

322 

 

80% 

74 

 

19% 

4 

 

1% 

 

345 

 

86% 

51 

 

13% 

4 

 

1% 

 

Table C.8.2 – Data summaries for sailor 

 

 

 

 

 
 IMAGE TEXT 

HEB 1.814476701 2.200850768 

GER 4.552670129 4.23108582 

SPA 1.983541837 2.005782584 

ENG 3.514520148 5.49053503 

HUN 2.892506859 2.830971433 

Table C.8.3 – Gender load logistic regression scores for sailor  
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Figure C.8.1 – Gender load logistic regression scores for sailor (chart) 
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Appendix C.9 – Bridge 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

22 aroch/aruka (long) 29 9 4 28 tsar/tsara (narrow) 27 12 3 

18 gavoa/gvoaa (tall) 30 11 1 21 aroch/aruka (long) 29 9 4 

17 
chazak/chazaka 
(strong) 

37 1 4 20 taluy/tluya (hanging) 14 22 6 

13 
marshim/marshima 
(impressive) 

13 27 2 18 rachav/rechava (wide) 24 11 7 

9 taloy/tluya (hanging) 14 22 6 12 gavoa/gvoaa (tall) 30 11 1 

GER 

55 

F 

20 
verbindend 
(connecting) 

14 33 8 25 lang (long) 43 4 8 

15 stabil (stable) 46 5 4 22 hoch (high) 25 22 8 

14 lang (long) 43 4 8 22 verbindend (connecting) 14 33 8 

10 hoch (high) 25 22 8 19 steinern (stone) 50 1 4 

8 groß (big) 51 0 4 12 gebogen (arched) 20 25 10 

SPA 

72 

M 

20 grande (big) 64 4 4 19 colgante (suspended) 30 26 16 

18 largo/a (long) 54 11 7 18 largo/a (long) 54 11 7 

9 práctico/a (practical) 42 20 10 15 alto/a (tall) 55 8 9 

9 útil (useful) 28 34 10 13 antiguo/a (old) 50 6 16 

8 bonito/a (pretty) 6 63 3 10 peligroso/a (dangerous) 48 14 10 

ENG 

75 

19 long 49 19 7 22 strong 74 1 0 

15 strong 74 1 0 19 sturdy 75 0 0 

9 tall 63 6 6 12 long 49 19 7 

8 big 68 3 4 9 tall 63 6 6 

8 sturdy 75 0 0 8 arched 28 36 11 

HUN 

80 

14 hosszú (long) 72 5 3 20 hosszú (long) 72 5 3 

14 íves (arched) 32 46 2 19 íves (arched) 32 46 2 

9 magas (tall) 79 1 0 13 összekötő (connecting) 49 27 4 

9 
összekötő 

(connecting) 
49 27 4 9 magas (tall) 79 1 0 

8 nagy (big) 74 6 0 8 függő (suspended) 57 12 11 

Table C.9.1 – Adjectives with frequencies and ratings for bridge 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

123 

 

59% 

70 

 

33% 

17 

 

8% 

 

124 

 

59% 

65 

 

31% 

21 

 

10% 

 

GER 

55 

F 

179 

 

65% 

64 

 

23% 

32 

 

12% 

 

152 

 

55% 

85 

 

31% 

38 

 

14% 

 

SPA 

M 

194 

 

54% 

132 

 

37% 

34 

 

9% 

 

237 

 

66% 

65 

 

18% 

58 

 

16% 

 

ENG 

75 

329 

 

88% 

29 

 

8% 

17 

 

4% 

 

289 

 

77% 

62 

 

17% 

24 

 

6% 

 

HUN 

80 

306 

 

77% 

85 

 

21% 

9 

 

2% 

 

289 

 

72% 

91 

 

23% 

20 

 

5% 

 

Table C.9.2 – Data summaries for bridge 

 

 

 

 

 
 IMAGE TEXT 

HEB 0.066819029 0.62959001 

GER 0.815175302 0.888736747 

SPA 1.459644775 1.055871419 

ENG 3.00019591 2.760197582 

HUN 2.43373427 2.29248746 

Table C.9.3 – Gender load logistic regression scores for bridge  
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Figure C.9.1 – Gender load logistic regression scores for bridge (chart) 
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Appendix C.10 – Fork 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

22 chad/chada (sharp) 30 9 3 39 mavrik/mavrika (shiny) 21 17 4 

16 
shimushi/shimushit 
(useful) 

23 13 6 30 chad/chada (sharp) 30 9 3 

15 mavrik/mavrika (shiny) 21 17 4 12 
shimushi/shimushit 
(useful) 

23 13 6 

12 
meshunan/meshunen
et (serrated) 

32 0 10 7 katan/ktana (small) 5 37 0 

11 yail/yeila (effective) 18 21 3 6 yafe/yafa (pretty) 2 39 1 

GER 

55 

F 

43 spitz (pointy) 11 41 3 60 spitz (pointy) 11 41 3 

22 glänzend (shiny) 7 44 4 19 praktisch (practical) 41 12 2 

13 metallisch (metallic) 50 3 2 17 glänzend (shiny) 7 44 4 

13 praktisch (practical) 41 12 2 17 metallisch (metallic) 50 3 2 

11 nützlich (useful) 33 18 4 11 lang (long) 43 4 8 

SPA 

72 

M 

20 útil (useful) 28 34 10 22 metálico/a (metallic) 62 6 4 

15 brillante (bright) 3 64 5 12 puntiagudo/a (pointy) 45 18 9 

14 metálico/a (metallic) 62 6 4 19 útil (useful) 28 34 10 

13 puntiagudo/a (pointy) 45 18 9 10 punzante (piercing) 55 10 7 

8 limpio/a (clean) 17 50 5 9 plateado/a (silvery) 18 47 7 

ENG 

75 

28 shiny 15 60 0 26 sharp 53 21 1 

23 sharp 53 21 1 23 shiny 15 60 0 

20 useful 49 16 10 20 pointy 53 17 5 

19 metallic 68 6 1 16 useful 49 16 10 

18 pointy 53 17 5 13 metallic 68 6 1 

HUN 

80 

30 szúrós (spiky) 72 7 1 25 hegyes (pointy) 57 17 6 

27 hegyes (pointy) 57 17 6 17 szúrós (spiky) 72 7 1 

15 fényes (shiny) 6 73 1 10 ezüst (silver) 44 34 2 

12 fémes (metallic) 76 4 0 17 fémes (metallic) 76 4 0 

10 hideg (cold) 62 14 4 11 fényes (shiny) 6 73 1 

Table C.10.1 – Adjectives with frequencies and ratings for fork 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

124 

 

59% 

60 

 

29% 

26 

 

12% 

 

81 

 

38% 

115 

 

55% 

14 

 

7% 

 

GER 

55 

F 

142 

 

52% 

118 

 

43% 

15 

 

5% 

 

152 

 

55% 

104 

 

38% 

19 

 

7% 

 

SPA 

72 

M 

155 

 

43% 

172 

 

48% 

33 

 

9% 

 

208 

 

58% 

115 

 

32% 

37 

 

10% 

 

ENG 

75 

238 

 

63% 

120 

 

32% 

17 

 

5% 

 

238 

 

63% 

120 

 

32% 

17 

 

5% 

 

HUN 

80 

273 

 

68% 

115 

 

29% 

12 

 

3% 

 

255 

 

64% 

135 

 

34% 

10 

 

64% 

 

Table C.10.2 – Data summaries for fork 

 

 

 

 

 
 IMAGE TEXT 

HEB 1.115532904 -0.63182486 

GER 1.213537266 1.559177155 

SPA 1.886408676 0.813248905 

ENG 1.712678665 1.22275905 

HUN 2.482354738 2.106612713 

Table C.10.3 – Gender load logistic regression scores for fork  

 

 

 

 

 

 

 

 



 259 

 

Figure C.10.1 – Gender load logistic regression scores for fork (chart) 
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Appendix C.11 – Table 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

26 
meruba/merubaat 
(square) 

33 9 0 17 agol/agula (round) 8 33 1 

22 yatsiv/yetsiva (stable) 38 2 2 16 yatsiv/yetsiva (stable) 38 2 2 

10 
shimushi/shimushit 
(useful) 

23 13 6 12 aroch/aruka (long) 29 9 4 

9 kaved/kveda (heavy) 37 3 2 12 gadol/gdola (big) 31 3 8 

8 katan/ktana (small) 5 37 0 11 aruch/arucha (set) 21 7 14 

GER 

55 

M 

28 einfach (simple) 44 8 3 41 hölzern (wooden) 50 1 4 

26 praktisch (practical) 41 12 2 22 eckig (angular) 46 6 3 

19 eckig (angular) 46 6 3 19 groß (big) 51 0 4 

18 stabil (stable) 46 5 4 15 rund (round) 12 40 3 

17 quadratisch (square) 49 1 5 13 stabil (stable) 46 5 4 

SPA 

72 

F 

11 cuadrado/a (square) 69 0 3 25 cuadrado/a (square) 69 0 3 

11 simple (simple) 55 11 6 22 redondo/a (round) 4 62 6 

9 útil (useful) 28 34 10 14 grande (big) 64 4 4 

7 práctico/a (practical) 42 20 10 12 útil (useful) 28 34 10 

6 sencillo/a (simple) 62 7 3 7 práctico/a (practical) 42 20 10 

ENG 

75 

38 square 67 4 4 37 wooden 68 5 2 

12 flat 41 30 4 22 sturdy 75 0 0 

9 sturdy 75 0 0 11 solid 71 2 2 

9 wooden 68 5 2 10 square 67 4 4 

7 plain 47 23 5 8 round 31 40 4 

HUN 

80 

31 egyszerű (simple) 53 27 0 20 kerek (round) 14 65 1 

28 szögletes (angular) 73 4 3 19 fa (wooden) 70 5 5 

11 szabályos (regular) 63 15 2 17 nagy (big) 74 6 0 

8 kemény (hard) 80 0 0 10 stabil (stable) 72 8 0 

8 sima (smooth) 30 48 2 10 szögletes (angular) 73 4 3 

Table C.11.1 – Adjectives with frequencies and ratings for table 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

136 

 

65% 

64 

 

30% 

10 

 

5% 

 

127 

 

60% 

54 

 

26% 

29 

 

14% 

 

GER 

55 

M 

226 

 

82% 

32 

 

12% 

17 

 

6% 

 

205 

 

75% 

52 

 

19% 

18 

 

6% 

 

SPA 

72 

F 

256 

 

71% 

72 

 

20% 

32 

 

9% 

 

207 

 

58% 

120 

 

33% 

33 

 

9% 

 

ENG 

75 

298 

 

79% 

62 

 

17% 

15 

 

4% 

 

312 

 

83% 

51 

 

14% 

12 

 

3% 

 

HUN 

80 

299 

 

75% 

94 

 

23% 

7 

 

2% 

 

303 

 

76% 

88 

 

22% 

9 

 

2% 

 

Table C.11.2 – Data summaries for table 

 

 

 

 

 
 IMAGE TEXT 

HEB 1.18760848 1.907638662 

GER 2.66070562 2.926610093 

SPA 2.379072194 1.943198204 

ENG 2.031358777 4.414698622 

HUN 1.769461324 3.193983824 

Table C.11.3 – Gender load logistic regression scores for table  
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Figure C.11.1 – Gender load logistic regression scores for table (chart) 
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Appendix C.12 – Star 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

17 
notsets/notsetset 
(sparkling) 

3 36 3 49 zoher/zoheret (glowing) 3 29 10 

15 gadol/gdola (big) 31 3 8 26 
notsets/notsetset 
(sparkling) 

3 36 3 

13 simli/simlit (symbolic) 33 5 4 11 rachok/rechoka (distant) 26 8 8 

9 yafe/yafa (pretty) 2 39 1 7 gavoa/gvoaa (tall/high) 30 11 1 

9 
muar/mueret 
(luminous) 

13 24 5 5 boded/bodeda (lonely) 29 9 4 

GER 

55 

M 

17 spitz (pointy) 11 41 3 52 hell (bright) 2 52 1 

14 eckig (angular) 46 6 3 27 leuchtend (luminous) 4 47 4 

11 zackig (jagged) 34 18 3 16 glänzend (shiny) 7 44 4 

9 hell (bright) 2 52 1 13 entfernt (remote) 13 31 11 

9 leuchtend (luminous) 4 47 4 12 funkelnd (sparkling) 0 55 0 

SPA 

72 

F 

14 brillante (bright) 3 64 5 37 brillante (bright) 3 64 5 

13 puntiagudo/a (pointy) 45 18 9 31 lejano/a (remote) 49 13 10 

8 perfecto/a (perfect) 12 51 9 28 fugaz (fleeting/shooting) 20 45 7 

7 bonito/a (pretty) 6 63 3 18 luminoso/a (luminous) 3 63 6 

5 simbólico/a (symbolic) 36 25 11 7 bonito/a (pretty) 6 63 3 

ENG 

75 

34 pointy 53 17 5 31 bright 5 66 4 

26 bright 5 66 4 22 shiny 15 60 0 

20 shiny 15 60 0 18 distant 40 31 4 

9 heavenly 6 68 1 14 twinkling 4 66 5 

7 simple 46 26 3 11 pretty 0 75 0 

HUN 

80 

23 ötágú (five-pointed) 47 21 12 43 fényes (shiny) 6 73 1 

19 fényes (shiny) 6 73 1 16 ragyogó (brilliant) 1 79 0 

15 hegyes (pointy) 57 17 6 16 távoli (distant) 51 21 8 

11 
kommunista 
(communist) 

60 5 15 10 hulló (falling) 37 38 5 

11 szabályos (regular) 63 15 2 8 csillogó (glistening) 0 80 0 

Table C.12.1 – Adjectives with frequencies and ratings for star 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

82 

 

39% 

107 

 

51% 

21 

 

10% 

 

91 

 

43% 

93 

 

44% 

26 

 

13% 

 

GER 

55 

M 

97 

 

35% 

164 

 

60% 

14 

 

5% 

 

26 

 

10% 

229 

 

83% 

20 

 

7% 

 

SPA 

72 

F 

102 

 

28% 

221 

 

62% 

37 

 

10% 

 

81 

 

22% 

248 

 

69% 

31 

 

9% 

 

ENG 

75 

125 

 

33% 

237 

 

63% 

13 

 

4% 

 

64 

 

17% 

298 

 

80% 

13 

 

3% 

 

HUN 

80 

233 

 

58% 

131 

 

33% 

36 

 

9% 

 

95 

 

24% 

291 

 

73% 

14 

 

3% 

 

Table C.12.2 – Data summaries for star 

 

 

 

 

 
 IMAGE TEXT 

HEB 1.282827429 0.292386368 

GER -0.617809519 -2.505642024 

SPA -0.618744404 -0.768302634 

ENG -0.62579055 -2.537020536 

HUN 1.258219327 -0.911492247 

Table C.12.3 – Gender load logistic regression scores for star  
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Figure C.12.1 – Gender load logistic regression scores for star (chart) 
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Appendix C.13 – Cloud 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

27 rach/raka (soft) 0 42 0 19 avriri/avririt (airy) 8 29 5 

19 
tsiyuriyim/tsiyuriyot 
(picturesque) 

6 35 1 17 rach/raka (soft) 0 42 0 

16 sagriri/sagririt (rainy) 25 13 4 14 tsamriri/tsamririt (fluffy) 11 27 4 

14 ave/ava (thick) 33 2 7 13 koder/koderet (gloomy) 32 8 2 

11 
gavoa/gvoaa 
(tall/high) 

30 11 1 9 ratov/retuva (wet) 8 30 4 

GER 

55 

F 

53 wolkig (cloudy) 28 21 6 21 weich (soft) 3 51 1 

11 schön (nice) 0 54 1 19 dunkel (dark) 50 3 2 

8 hell (bright) 2 52 1 13 flauschig (woolly) 11 42 2 

8 
sommerlich 
(summery) 

1 52 2 13 regnerisch (rainy) 33 13 9 

6 heiter (cheerful) 7 45 3 11 hell (bright) 2 52 1 

SPA 

72 

F 

16 nublado/a (overcast) 50 13 9 19 esponjoso/a (spongy) 20 43 9 

13 esponjoso/a (spongy) 20 43 9 10 grande (big) 64 4 4 

8 blando/a (soft) 19 49 4 9 suave (soft) 4 66 2 

7 hermoso/a (beautiful) 2 65 5 9 algodonoso/a (cottony) 15 49 8 

6 triste (sad) 31 29 12 8 alto/a (tall/high) 55 8 9 

ENG 

75 

32 cloudy 31 38 6 35 fluffy 0 75 0 

28 fluffy 0 75 0 22 soft 2 73 0 

16 light 0 75 0 15 dark 65 10 0 

11 soft 2 73 0 13 light 0 75 0 

9 dreamy 16 59 0 9 rainy 20 48 7 

HUN 

80 

29 felhős (cloudy) 56 22 2 12 puha (soft) 4 76 0 

8 szép (nice) 2 78 0 10 habos (frothy) 4 75 1 

8 esős (rainy) 41 27 12 10 könnyű (light) 6 72 2 

8 
borús 
(overcast/gloomy) 

59 19 2 10 sötét (dark) 71 5 4 

6 vidám (happy) 33 43 4 9 bodros (frilly) 19 57 4 

Table C.13.1 – Adjectives with frequencies and ratings for cloud 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

94 

 

45% 

103 

 

49% 

13 

 

6% 

 

59 

 

28% 

136 

 

65% 

15 

 

7% 

 

GER 

55 

F 

38 

 

14% 

224 

 

81% 

13 

 

5% 

 

99 

 

36% 

161 

 

59% 

15 

 

5% 

 

SPA 

72 

F 

122 

 

34% 

199 

 

55% 

39 

 

11% 

 

158 

 

44% 

170 

 

47% 

32 

 

9% 

 

ENG 

75 

49 

 

13% 

320 

 

85% 

6 

 

2% 

 

87 

 

23% 

281 

 

75% 

7 

 

2% 

 

HUN 

80 

191 

 

48% 

189 

 

47% 

20 

 

5% 

 

104 

 

26% 

285 

 

71% 

11 

 

3% 

 

Table C.13.2 – Data summaries for cloud 

 

 

 

 

 
 IMAGE TEXT 

HEB 0.70230193 -0.724979398 

GER -1.748621078 -0.021505138 

SPA -0.436152802 -1.182025447 

ENG -2.9212581 -2.818403785 

HUN 0.788099255 -1.543192976 

Table C.13.3 – Gender load logistic regression scores for cloud  
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Figure C.13.1 – Gender load logistic regression scores for cloud (chart) 
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Appendix C.14 – Pistol 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

31 
mafchid/mafchida 
(scary) 

39 1 2 24 taun/teuna (loaded) 13 20 9 

20 
marshim/marshima 
(impressive) 

13 27 2 20 mafchid/mafchida (scary) 39 1 2 

12 alim/alima (violent) 41 1 0 17 
mesukan/mesukenet 
(dangerous) 

41 1 0 

11 mavrik/mavrika (shiny) 21 17 4 16 yail/yeila (useful) 18 21 3 

9 
mesukan/mesukenet 
(dangerous) 

41 1 0 13 
matachti/matachtit 
(metallic) 

37 0 5 

GER 

55 

F 

57 gefährlich (dangerous) 50 3 2 59 gefährlich (dangerous) 50 3 2 

20 tödlich (deadly) 47 6 2 32 laut (loud) 52 3 0 

9 bedrohlich (menacing) 54 1 0 20 tödlich (deadly) 47 6 2 

9 brutal (brutal) 55 0 0 16 kalt (cold) 48 3 4 

9 laut (loud) 52 3 0 15 schwer (heavy) 55 0 0 

SPA 

72 

F 

29 
peligroso/a 
(dangerous) 

48 14 10 26 peligroso/a (dangerous) 48 14 10 

14 frío/a (cold) 63 3 6 16 asesino/a (murderous) 72 0 0 

11 violento/a (violent) 71 0 1 15 frío/a (cold) 63 3 6 

10 
agresivo/a 
(aggressive) 

67 2 3 11 letal (deadly) 70 1 1 

10 letal (deadly) 70 1 1 9 grande (big) 64 4 4 

ENG 

75 

33 dangerous 73 2 0 27 dangerous 73 2 0 

22 shiny 15 60 0 24 deadly 72 0 3 

19 metallic 68 6 1 19 loud 70 5 0 

16 scary 68 7 0 14 metallic 68 6 1 

12 cold 52 19 4 9 small 12 62 1 

HUN 

80 

41 
veszélyes 
(dangerous) 

67 13 0 26 veszélyes (dangerous) 67 13 0 

18 félelmetes (scary) 78 2 0 24 hangos (loud) 68 12 0 

16 hangos (loud) 68 12 0 9 félelmetes (scary) 78 2 0 

10 gyilkos (murderous) 77 3 0 9 gyilkos (murderous) 77 3 0 

10 hideg (cold) 62 14 4 9 halálos (deadly) 69 11 0 

Table C.14.1 – Adjectives with frequencies and ratings for pistol 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

155 

 

74% 

47 

 

22% 

8 

 

4% 

 

148 

 

71% 

43 

 

20% 

19 

 

9% 

 

GER 

55 

F 

258 

 

94% 

13 

 

5% 

4 

 

1% 

 

252 

 

92% 

15 

 

5% 

8 

 

3% 

 

SPA 

72 

F 

319 

 

90% 

20 

 

5% 

21 

 

5% 

 

317 

 

88% 

22 

 

6% 

21 

 

6% 

 

ENG 

75 

276 

 

74% 

94 

 

25% 

5 

 

1% 

 

295 

 

79% 

75 

 

20% 

5 

 

1% 

 

HUN 

80 

352 

 

88% 

44 

 

11% 

4 

 

1% 

 

359 

 

90% 

41 

 

10% 

0 

 

0% 

 

Table C.14.2 – Data summaries for pistol 

 

 

 

 

 
 IMAGE TEXT 

HEB 3.233826811 2.458918753 

GER 3.58007492 3.508022689 

SPA 3.197966522 3.568369603 

ENG 2.983087892 3.364195197 

HUN 2.745885707 2.788181593 

Table C.14.3 – Gender load logistic regression scores for pistol  
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Figure C.14.1 – Gender load logistic regression scores for pistol (chart) 
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Appendix C.15 – Ring 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

F 

25 
notsets/notsetset 
(sparkling) 

3 36 3 31 
notsets/notsetset 
(sparkling) 

3 36 3 

22 yafe/yafa (pretty) 2 39 1 19 agol/agula (round) 8 33 1 

20 agol/agula (round) 8 33 1 15 yakar/yekara (precious) 6 33 3 

18 adin/adina (gentle) 1 41 0 14 yafe/yafa  (pretty) 2 39 1 

13 mavrik/mavrika (shiny) 21 17 4 9 
muzhav/muzhevet 
(golden) 

6 34 2 

GER 

55 

M 

42 rund (round) 12 40 3 68 rund (round) 12 40 3 

35 glänzend (shiny) 7 44 4 24 glänzend (shiny) 7 44 4 

12 schön (nice) 0 54 1 18 golden (golden) 5 46 4 

8 edel (precious) 4 46 5 15 wertvoll (valuable) 5 45 5 

8 teuer (expensive) 6 43 6 12 teuer (expensive) 6 43 6 

SPA 

72 

M 

37 redondo/a (round) 4 62 6 37 redondo/a (round) 4 62 6 

28 brillante (bright) 3 64 5 22 brillante (bright) 3 64 5 

15 
comprometido/a 
(committed) 

6 58 8 18 dorado/a (golden) 4 63 5 

11 bonito/a (pretty) 6 63 3 16 caro/a (expensive) 6 59 7 

9 caro/a (expensive) 6 59 7 11 pequeño/a (small) 12 52 8 

ENG 

75 

35 round 31 40 4 39 round 31 40 4 

34 shiny 15 60 0 26 shiny 15 60 0 

16 smooth 9 64 2 18 expensive 8 67 0 

12 circular 13 48 14 11 golden 8 65 2 

9 cold 52 19 4 10 circular 13 48 14 

HUN 

80 

38 kerek (round) 14 65 1 43 kerek (round) 14 65 1 

23 fényes (shiny) 6 73 1 22 arany (golden) 16 64 0 

18 csillogó (glistening) 0 80 0 15 ékköves (bejewelled) 1 78 1 

13 szép (nice) 2 78 0 14 csillogó (glistening) 0 80 0 

10 végtelen (infinite) 27 49 4 8 fényes (shiny) 6 73 1 

Table C.15.1 – Adjectives with frequencies and ratings for ring 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

F 

35 

 

17% 

166 

 

79% 

9 

 

4% 

 

25 

 

12% 

175 

 

83% 

10 

 

5% 

 

GER 

55 

M 

29 

 

10% 

227 

 

83% 

19 

 

7% 

 

35 

 

13% 

218 

 

79% 

22 

 

8% 

 

SPA 

72 

M 

25 

 

7% 

306 

 

85% 

29 

 

8% 

 

29 

 

8% 

300 

 

83% 

31 

 

9% 

 

ENG 

75 

120 

 

32% 

231 

 

62% 

24 

 

6% 

 

75 

 

20% 

280 

 

75% 

20 

 

5% 

 

HUN 

80 

49 

 

12% 

345 

 

86% 

6 

 

2% 

 

7 

 

9% 

360 

 

90% 

3 

 

1% 

 

Table C.15.2 – Data summaries for ring 

 

 

 

 

 
 IMAGE TEXT 

HEB -4.646312083 -2.07013467 

GER -2.223577214 -1.693268322 

SPA -2.342676613 -2.656644388 

ENG -1.276605227 -1.499613375 

HUN -3.04961245 -3.632011535 

Table C.15.3 – Gender load logistic regression scores for ring  
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Figure C.15.1 – Gender load logistic regression scores for ring (chart) 
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Appendix C.16 – Moon 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

F 

25 
chashuch/chashucha 
(dark) 

31 5 6 29 muar/mueret (luminous) 13 24 5 

20 
mistori/mistorit 
(mysterious) 

12 29 1 21 male/meleaa (full) 21 14 7 

13 
muar/mueret 
(luminous) 

13 24 5 16 agol/agula (round) 8 33 1 

11 
zoreach/zorachat 
(glowing) 

3 29 10 10 yafe/yafa (pretty) 2 39 1 

7 
koder/koderet 
(gloomy) 

32 8 2 5 nistar/nisteret (hidden) 22 12 8 

GER 

55 

M 

53 dunkel (dark) 50 3 2 57 hell (bright) 2 52 1 

15 abnehmend (waning) 8 41 6 42 rund (round) 12 40 3 

13 schön (nice) 0 54 1 14 leuchtend (luminous) 4 47 4 

11 hell (bright) 2 52 1 10 dunkel (dark) 50 3 2 

11 schmal (narrow) 2 53 0 9 schön (nice) 0 54 1 

SPA 

72 

F 

19 oscuro/a (dark) 68 4 0 26 lleno/a (full) 43 17 12 

15 
misterioso/a 
(mysterious) 

46 23 3 16 brillante (bright) 3 64 5 

7 nocturno/a (nocturnal) 60 5 7 16 redondo/a (round) 4 62 6 

6 brillante (bright) 3 64 5 9 grande (big) 64 4 4 

6 menguante (waning) 48 16 8 9 menguante (waning) 48 16 8 

ENG 

75 

40 dark 65 10 0 29 bright 5 66 4 

22 crescent-shaped 13 53 9 22 round 31 40 4 

9 mysterious 11 62 2 17 shiny 15 60 0 

8 lunar 6 65 4 11 full 35 34 6 

8 waning 15 47 13 10 beautiful 1 74 0 

HUN 

80 

34 sötét (dark) 71 5 4 32 kerek (round) 14 65 1 

11 szép (nice) 2 78 0 26 fényes (shiny) 6 73 1 

9 titokzatos (mysterious) 4 76 0 12 teli (full) 54 19 7 

8 fényes (shiny) 6 73 1 10 hideg (cold) 62 14 4 

8 sejtelmes (mysterious) 13 67 0 8 misztikus (mystical) 14 66 0 

Table C.16.1 – Adjectives with frequencies and ratings for moon 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

F 

91 

 

43% 

95 

 

45% 

24 

 

12% 

 

66 

 

31% 

122 

 

58% 

22 

 

11% 

 

GER 

55 

M 

62 

 

22% 

203 

 

74% 

10 

 

4% 

 

68 

 

25% 

196 

 

71% 

11 

 

4% 

 

SPA 

72 

F 

225 

 

63% 

112 

 

31% 

23 

 

6% 

 

162 

 

45% 

163 

 

45% 

35 

 

10% 

 

ENG 

75 

110 

 

29% 

237 

 

63% 

28 

 

8% 

 

87 

 

23% 

274 

 

73% 

14 

 

4% 

 

HUN 

80 

96 

 

24% 

299 

 

75% 

5 

 

1% 

 

150 

 

38% 

237 

 

59% 

13 

 

3% 

 

Table C.16.2 – Data summaries for moon 

 

 

 

 

 
 IMAGE TEXT 

HEB 0.100437235 0.292884241 

GER -1.905194024 -3.93619673 

SPA 1.657651159 0.743256753 

ENG -1.162965825 -1.916502279 

HUN -1.800781303 -0.001438599 

Table C.16.3 – Gender load logistic regression scores for moon  
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Figure C.16.1 – Gender load logistic regression scores for moon (chart) 

 

  

-5 -4 -3 -2 -1 0 1 2

IMG

TXT

HUNGARIAN (0)

IMG

TXT

ENGLISH (0)

IMG

TXT

SPANISH (F)

IMG

TXT

GERMAN (M)

IMG

TXT

HEBREW (F)

<< Feminine     Masculine >> 

moon 



 278 

Appendix C.17 – Window 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

36 patuach/ptucha (open) 15 23 4 28 patuach/ptucha (open) 15 23 4 

18 
shakuf/shkufa 
(transparent) 

4 34 4 17 gadol/gdola (big) 31 3 8 

9 behira/bair (bright) 2 36 4 14 naki/nekiya (clean) 5 36 1 

8 
meruba/merubaat 
(square) 

34 5 3 11 
shakuf/shkufa 
(transparent) 

4 34 4 

7 shavir/shvira (fragile) 3 38 1 6 sagur/sgura (closed) 15 21 6 

GER 

55 

N 

56 offen (open) 15 32 8 40 durchsichtig (transparent) 6 45 1 

34 hell (bright) 2 52 1 36 hell (bright) 2 52 1 

24 luftig (airy) 3 46 6 30 offen (open) 15 32 8 

11 frisch (fresh) 3 50 2 20 groß (big) 51 0 4 

11 zugig (draughty) 13 28 14 14 klar (clear) 10 44 1 

SPA 

72 

F 

31 abierto/a (open) 25 39 8 34 grande (big) 64 4 4 

14 aireado/a (airy) 8 61 3 31 abierto/a (open) 25 39 8 

13 
transparente 
(transparent) 

12 52 8 26 luminoso/a (luminous) 3 63 6 

12 luminoso/a (luminous) 3 63 6 18 transparente (transparent) 12 52 8 

8 limpio/a (clean) 17 50 5 9 limpio/a (clean) 17 50 5 

ENG 

75 

44 open 21 47 7 22 clear 7 63 5 

18 bright 5 66 4 12 open 21 47 7 

10 airy 3 70 2 10 square 67 4 4 

10 breezy 9 64 2 9 clean 11 62 2 

10 clear 7 63 5 8 dirty 68 7 0 

HUN 

80 

54 nyitott (open) 9 66 5 25 átlátszó (transparent) 18 57 5 

38 világos (bright) 5 75 0 22 világos (bright) 5 75 0 

15 átlátszó (transparent) 18 57 5 21 nyitott (open) 9 66 5 

16 tiszta (clean) 9 71 0 21 tiszta (clean) 9 71 0 

13 fényes (shiny) 6 73 1 12 nagy (big) 74 6 0 

Table C.17.1 – Adjectives with frequencies and ratings for window 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

58 

 

28% 

136 

 

65% 

16 

 

7% 

 

70 

 

33% 

117 

 

56% 

23 

 

11% 

 

GER 

55 

N 

36 

 

13% 

208 

 

76% 

31 

 

11% 

 

84 

 

31% 

173 

 

64% 

15 

 

5% 

 

SPA 

72 

F 

65 

 

18% 

265 

 

74% 

30 

 

8% 

 

121 

 

34% 

208 

 

58% 

31 

 

8% 

 

ENG 

75 

45 

 

12% 

310 

 

83% 

20 

 

5% 

 

174 

 

46% 

183 

 

49% 

18 

 

5% 

 

HUN 

80 

47 

 

12% 

342 

 

85% 

11 

 

3% 

 

115 

 

29% 

275 

 

69% 

10 

 

2% 

 

Table C.17.2 – Data summaries for window 

 

 

 

 

 
 IMAGE TEXT 

HEB -2.090531978 -0.525955852 

GER -1.842184563 -1.018892482 

SPA -1.369352342 -1.177731114 

ENG -2.258809251 0.079396281 

HUN -2.168471792 -1.647119561 

Table C.17.3 – Gender load logistic regression scores for window  
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Figure C.17.1 – Gender load logistic regression scores for window (chart) 
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Appendix C.18 – Chair 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

37 
noach/nocha 
(comfortable) 

17 19 6 22 noach/nocha (comfortable) 17 19 6 

20 yatsiv/yetsiva (stable) 38 2 2 18 yatsiv/yetsiva (stable) 38 2 2 

19 
lo noach/lo nocha 
(uncomfortable) 

30 6 6 14 gavoa/gvoaa (tall) 30 11 1 

9 
chazak/chazaka 
(strong) 

37 1 4 11 nokshe/noksha (rigid) 34 5 3 

6 yashan/yeshana (old) 28 5 9 9 yafe/yafa (pretty) 2 39 1 

GER 

55 

M 

30 
unbequem 
(uncomfortable) 

35 16 4 37 bequem (comfortable) 50 3 2 

27 hölzern (wooden) 50 1 4 27 hart (hard) 54 1 0 

18 hart (hard) 54 1 0 22 hölzern (wooden) 50 1 4 

17 
altmodisch (old-
fashioned) 

33 16 6 11 
unbequem 
(uncomfortable) 

35 16 4 

17 stabil (stable) 46 5 4 10 stabil (stable) 46 5 4 

SPA 

72 

F 

25 
incómodo/a 
(uncomfortable) 

54 7 11 47 cómodo/a (comfortable) 43 21 8 

14 
cómodo/a 
(comfortable) 

43 21 8 11 
incómodo/a 
(uncomfortable) 

54 7 11 

11 duro/a (hard) 66 4 2 10 alto/a (tall/high) 55 8 9 

8 rígido/a (rigid) 64 4 4 8 grande (big) 64 4 4 

7 sencillo/a (simple) 62 7 3 7 duro/a (hard) 66 4 2 

ENG 

75 

33 wooden 68 5 2 27 wooden 68 5 2 

30 hard 70 3 2 20 comfortable 43 28 5 

26 uncomfortable 52 14 9 15 sturdy 75 0 0 

15 sturdy 75 0 0 12 hard 70 3 2 

13 solid 71 2 2 8 strong 74 1 0 

HUN 

80 

37 
kényelmetlen 
(uncomfortable) 

55 16 9 28 kényelmes (comfortable) 53 24 3 

15 fa (wooden) 70 5 5 16 fa (wooden) 70 5 5 

14 kemény (hard) 80 0 0 13 kemény (hard) 80 0 0 

14 
kényelmes 
(comfortable) 

53 24 3 12 támlás (back-supported) 68 3 9 

9 egyszerű (simple) 53 27 0 9 stabil (stable) 72 8 0 

Table C.18.1 – Adjectives with frequencies and ratings for chair 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

150 

 

71% 

33 

 

16% 

27 

 

13% 

 

121 

 

58% 

76 

 

36% 

13 

 

6% 

 

GER 

55 

M 

218 

 

79% 

39 

 

14% 

18 

 

7% 

 

235 

 

85% 

26 

 

10% 

14 

 

5% 

 

SPA 

72 

F 

289 

 

80% 

43 

 

12% 

28 

 

8% 

 

282 

 

78% 

44 

 

12% 

34 

 

10% 

 

ENG 

75 

336 

 

90% 

24 

 

6% 

15 

 

4% 

 

330 

 

88% 

37 

 

10% 

9 

 

2% 

 

HUN 

80 

311 

 

78% 

72 

 

18% 

17 

 

4% 

 

343 

 

86% 

40 

 

10% 

17 

 

4% 

 

Table C.18.2 – Data summaries for chair 

 

 

 

 

 
 IMAGE TEXT 

HEB 1.200741005 1.183229207 

GER 1.373520029 2.64828855 

SPA 2.027899985 1.800073319 

ENG 2.935082497 2.633556489 

HUN 2.30858427 3.071743502 

Table C.18.3 – Gender load logistic regression scores for chair  
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Figure C.18.1 – Gender load logistic regression scores for chair (chart) 
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Appendix C.19 – Plate 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

F 

39 agol/agula (round) 8 33 1 21 agol/agula (round) 8 33 1 

14 naki/nekiya (clean) 5 36 1 15 male/meleaa (full) 21 14 7 

13 
shimushi/shimushit 
(useful) 

23 13 6 13 naki/nekiya (clean) 5 36 1 

8 
shatuach/shtucha 
(flat) 

14 20 8 12 shavir/shvira (fragile) 3 38 1 

7 rek/reka (empty) 26 7 9 11 gadol/gdola (big) 31 3 8 

GER 

55 

M 

31 rund (round) 12 40 3 65 rund (round) 12 40 3 

30 leer (empty) 33 6 16 37 flach (flat) 27 22 6 

17 flach (flat) 27 22 6 17 tief (deep) 42 8 5 

16 glänzend (shiny) 7 44 4 11 leer (empty) 33 6 16 

14 glatt (smooth) 11 40 4 11 zerbrechlich (fragile) 1 51 3 

SPA 

72 

M 

18 vacío/a (empty) 34 27 11 22 redondo/a (round) 4 62 6 

16 limpio/a (clean) 17 50 5 21 hondo/a (deep) 37 25 10 

16 redondo/a (round) 4 62 6 19 lleno/a (full) 43 17 12 

11 brillante (bright) 3 64 5 12 grande (big) 64 4 4 

8 útil (useful) 28 34 10 11 llano/a (flat) 30 35 7 

ENG 

75 

23 clean 11 62 2 33 round 31 40 4 

23 shiny 15 60 0 13 flat 41 30 4 

22 empty 27 37 11 12 clean 11 62 2 

18 round 31 40 4 12 fragile 0 75 0 

12 flat 41 30 4 9 hard 70 3 2 

HUN 

80 

32 tiszta (clean) 9 71 0 39 lapos (flat) 39 37 4 

31 üres (empty) 29 40 11 26 mély (deep) 67 10 3 

22 lapos (flat) 39 37 4 21 kerek (round) 14 65 1 

17 egyszerű (simple) 53 27 0 12 törékeny (fragile) 4 76 0 

16 kerek (round) 14 65 1 9 porcelán (porcelain) 0 80 0 

Table C.19.1 – Adjectives with frequencies and ratings for plate 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

F 

76 

 

36% 

109 

 

52% 

25 

 

12% 

 

68 

 

32% 

124 

 

59% 

18 

 

9% 

 

GER 

55 

M 

90 

 

33% 

152 

 

55% 

33 

 

12% 

 

115 

 

42% 

127 

 

46% 

33 

 

12% 

 

SPA 

72 

M 

86 

 

24% 

237 

 

66% 

37 

 

10% 

 

178 

 

49% 

143 

 

40% 

39 

 

11% 

 

ENG 

75 

125 

 

33% 

229 

 

61% 

21 

 

6% 

 

153 

 

41% 

210 

 

56% 

12 

 

3% 

 

HUN 

80 

144 

 

36% 

240 

 

60% 

16 

 

4% 

 

124 

 

31% 

268 

 

67% 

8 

 

2% 

 

Table C.19.2 – Data summaries for plate 

 

 

 

 

 
 IMAGE TEXT 

HEB -0.059840733 -1.8200441 

GER 0.153441761 0.294483445 

SPA -0.30210422 0.095022446 

ENG -0.920734479 -1.876961094 

HUN -0.205436872 -1.422445609 

Table C.19.3 – Gender load logistic regression scores for plate  

 

 

 

 

 

 

 

 



 286 

 

Figure C.19.1 – Gender load logistic regression scores for plate (chart) 
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Appendix C.20 – Sun 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

F 

47 cham/chama (hot) 18 20 4 33 cham/chama (hot) 18 20 4 

15 
chazak/chazaka 
(strong) 

37 1 4 25 muar/mueret (luminous) 13 24 5 

12 yafe/yafa (pretty) 2 39 1 23 yoked/yokedet (blazing) 24 13 5 

11 paruaa/pruaa (wild) 31 9 2 14 gadol/gdola (big) 31 3 8 

9 
muar/mueret 
(luminous) 

13 24 5 12 chazak/chazaka (strong) 37 1 4 

GER 

55 

F 

23 sonnig (sunny) 8 45 2 66 hell (bright) 2 52 1 

22 hell (bright) 2 52 1 52 warm (warm) 11 42 2 

19 warm (warm) 11 42 2 35 heiß (hot) 19 31 5 

18 strahlend (radiant) 3 51 1 15 groß (big) 51 0 4 

8 freundlich (friendly) 38 14 3 11 strahlend (radiant) 3 51 1 

SPA 

72 

M 

22 caliente (hot) 15 53 4 36 caliente (hot) 15 53 4 

20 brillante (bright) 3 64 5 31 brillante (bright) 3 64 5 

13 luminoso/a (luminous) 3 63 6 15 luminoso/a (luminous) 3 63 6 

9 antiguo/a (old) 50 6 16 11 radiante (radiant) 2 65 5 

8 radiante (radiant) 2 65 5 10 grande (big) 64 4 4 

ENG 

75 

19 bright 5 66 4 42 bright 5 66 4 

13 sunny 2 70 3 21 hot 16 54 5 

12 hot 16 54 5 20 warm 4 69 2 

11 warm 4 69 2 17 strong 74 1 0 

8 happy 37 34 4 9 big 68 3 4 

HUN 

80 

31 meleg (warm) 12 65 3 37 meleg (warm) 12 65 3 

16 fényes (shiny) 6 73 1 30 fényes (shiny) 6 73 1 

12 ősi (ancient) 57 23 0 14 ragyogó (brilliant) 1 79 0 

7 sugárzó (radiant) 7 73 0 11 forró (hot) 20 57 3 

7 vidám (happy) 33 43 4 11 vakító (blinding) 10 68 2 

Table C.20.1 – Adjectives with frequencies and ratings for sun 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

F 

101 

 

48% 

93 

 

44% 

16 

 

8% 

 

123 

 

59% 

61 

 

29% 

26 

 

12% 

 

GER 

55 

F 

62 

 

23% 

204 

 

74% 

9 

 

3% 

 

86 

 

31% 

176 

 

64% 

13 

 

5% 

 

SPA 

72 

M 

73 

 

20% 

251 

 

70% 

36 

 

10% 

 

87 

 

24% 

249 

 

69% 

24 

 

7% 

 

ENG 

75 

64 

 

17% 

293 

 

78% 

18 

 

5% 

 

167 

 

45% 

193 

 

51% 

15 

 

4% 

 

HUN 

80 

115 

 

29% 

277 

 

69% 

8 

 

2% 

 

49 

 

12% 

342 

 

86% 

9 

 

2% 

 

Table C.20.2 – Data summaries for sun 

 

 

 

 

 
 IMAGE TEXT 

HEB 0.593529477 0.689718248 

GER -1.145521633 -1.474187053 

SPA -0.915270399 -2.195859689 

ENG -2.285705701 -1.180271633 

HUN -0.9822996 -2.181391112 

Table C.20.3 – Gender load logistic regression scores for sun  
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Figure C.20.1 – Gender load logistic regression scores for sun (chart) 
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Appendix C.21 – Eyebrow 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

F 

32 
mesudar/mesuderet 
(organised/neat) 

11 28 3 39 
mesudar/mesuderet 
(organised/neat) 

11 28 3 

17 rach/raka (soft) 0 42 0 17 muram/muremet (raised) 20 8 14 

14 sair/seira (hairy) 42 0 0 15 ave/ava (thick) 33 2 7 

9 naki/nekiya (clean) 5 36 1 15 sair/seira (hairy) 42 0 0 

8 
esteti/estetit 
(aesthetic) 

8 31 3 9 dak/daka (thin) 7 32 3 

GER 

55 

F 

23 dunkel (dark) 50 3 2 36 buschig (bushy) 40 9 6 

13 haarig (hairy) 55 0 0 29 haarig (hairy) 55 0 0 

8 gezupft (plucked) 10 29 16 21 gezupft (plucked) 10 29 16 

7 buschig (bushy) 40 9 6 15 dunkel (dark) 50 3 2 

6 voll (full) 42 8 5 12 gebogen (arched) 20 25 10 

SPA 

72 

F 

14 oscuro/a (dark) 68 4 0 24 poblado/a (thick) 54 7 11 

11 depilado/a (depilated) 10 55 7 23 peludo/a (hairy) 72 0 0 

10 peludo/a (hairy) 72 0 0 17 depilado/a (depilated) 10 55 7 

9 poblado/a (thick) 54 7 11 16 arqueado/a (arched) 47 16 9 

8 curvo/a (curved) 22 43 7 14 fino/a (fine) 6 61 5 

ENG 

75 

25 dark 65 10 0 22 hairy 75 0 0 

18 hairy 75 0 0 11 bushy 63 6 6 

15 shaped 26 41 8 10 thick 70 3 2 

11 thick 70 3 2 8 arched 28 36 11 

9 arched 28 36 11 7 thin 43 28 4 

HUN 

80 

25 sötét (dark) 71 5 4 33 íves (arched) 32 46 2 

21 íves (arched) 32 46 2 24 bozontos (shaggy) 73 5 2 

11 sűrű (thick) 67 8 5 19 sűrű (thick) 67 8 5 

9 ápolt (groomed) 15 63 2 10 vékony (thin) 2 78 0 

8 szőrös (hairy) 80 0 0 9 sötét (dark) 71 5 4 

Table C.21.1 – Adjectives with frequencies and ratings for eyebrow 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

F 

66 

 

32% 

137 

 

65% 

7 

 

3% 

 

113 

 

54% 

70 

 

33% 

27 

 

13% 

 

GER 

55 

F 

197 

 

72% 

49 

 

18% 

29 

 

10% 

 

175 

 

64% 

66 

 

24% 

34 

 

12% 

 

SPA 

72 

F 

226 

 

63% 

109 

 

30% 

25 

 

7% 

 

189 

 

52% 

139 

 

39% 

32 

 

9% 

 

ENG 

75 

264 

 

70% 

90 

 

24% 

21 

 

6% 

 

279 

 

74% 

73 

 

20% 

23 

 

6% 

 

HUN 

80 

265 

 

66% 

122 

 

31% 

13 

 

3% 

 

245 

 

61% 

142 

 

36% 

13 

 

3% 

 

Table C.21.2 – Data summaries for eyebrow 

 

 

 

 

 
 IMAGE TEXT 

HEB -0.07150939 1.467120395 

GER 2.190694635 2.075547936 

SPA 1.356298802 1.127883547 

ENG 2.014678446 2.951536354 

HUN 2.077164932 0.665284051 

Table C.21.3 – Gender load logistic regression scores for eyebrow  
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Figure C.21.1 – Gender load logistic regression scores for eyebrow (chart) 
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Appendix C.22 – Hand 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

F 

36 patuach/ptucha (open) 15 23 4 23 rach/raka (soft) 0 42 0 

12 
chzak/chazaka 
(strong) 

37 1 4 17 chazak/chazaka (strong) 37 1 4 

12 
mafchid/mafchida 
(scary) 

39 1 2 12 aroch/aruka (long) 29 9 4 

9 gas/gasa (rough) 36 3 3 11 gas/gasa (rough) 36 3 3 

8 
shmanman/shmanma
na (chubby) 

19 23 0 10 
mushat/mushetet 
(extended) 

18 13 11 

GER 

55 

F 

30 offen (open) 15 32 8 22 weich (soft) 3 51 1 

8 rechts (right) 36 4 15 20 warm (warm) 11 42 2 

8 sauber (clean) 5 49 3 19 groß (big) 51 0 4 

8 groß (big) 51 0 4 11 stark (strong) 53 2 0 

9 stark (strong) 53 2 0 8 beweglich (nimble) 14 40 1 

SPA 

72 

F 

9 abierto/a (open) 25 39 8 25 grande (big) 64 4 4 

8 caliente (hot) 15 53 4 11 fuerte (strong) 65 4 3 

6 limpio/a (clean) 17 50 5 11 suave (soft) 4 66 2 

6 pequeño/a (small) 12 52 8 9 abierto/a (open) 25 39 8 

5 suave (soft) 4 66 2 7 pequeño/a (small) 12 52 8 

ENG 

75 

17 open 21 47 7 13 useful 49 16 10 

16 fleshy 58 16 1 12 big 68 3 4 

14 strong 74 1 0 11 strong 74 1 0 

9 useful 49 16 10 10 small 12 62 1 

8 large 71 4 0 8 soft 12 62 1 

HUN 

80 

14 nyitott (open) 9 66 5 20 erős (strong) 79 1 0 

9 tiszta (clean) 9 71 0 14 meleg (warm) 12 65 3 

8 dolgos (hardworking) 39 40 1 10 dolgos (hardworking) 39 40 1 

7 erős (strong) 79 1 0 8 puha (soft) 4 76 0 

7 puha (soft) 4 76 0 7 ápolt (groomed) 15 63 2 

Table C.22.1 – Adjectives with frequencies and ratings for hand 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

F 

146 

 

70% 

51 

 

24% 

13 

 

6% 

 

120 

 

57% 

68 

 

32% 

22 

 

11% 

 

GER 

55 

F 

160 

 

58% 

87 

 

31% 

30 

 

11% 

 

132 

 

48% 

135 

 

49% 

8 

 

3% 

 

SPA 

72 

F 

73 

 

20% 

260 

 

72% 

27 

 

8% 

 

170 

 

47% 

165 

 

46% 

25 

 

7% 

 

ENG 

75 

273 

 

73% 

84 

 

22% 

18 

 

5% 

 

215 

 

57% 

144 

 

39% 

16 

 

4% 

 

HUN 

80 

140 

 

35% 

254 

 

63% 

6 

 

2% 

 

149 

 

37% 

245 

 

61% 

6 

 

2% 

 

Table C.22.2 – Data summaries for hand 

 

 

 

 

 
 IMAGE TEXT 

HEB 2.47915502 1.794627975 

GER 1.345728011 0.912749589 

SPA -1.571847891 1.415420017 

ENG 2.660750058 0.633567431 

HUN 0.280893481 0.857646901 

Table C.22.3 – Gender load logistic regression scores for hand  
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Figure C.22.1 – Gender load logistic regression scores for hand (chart) 
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Appendix C.23 – Fish 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

39 
masriach/masricha 
(smelly) 

40 2 0 19 shaket/shketa (silent) 8 30 4 

14 
chalaklak/chalaklaka 
(slippery) 

12 20 10 18 
chalaklak/chalaklaka 
(slippery) 

12 20 10 

9 shaket/shketa (silent) 8 30 4 17 
masriach/masricha 
(smelly) 

40 2 0 

8 meimi/meimit (aquatic) 10 27 5 14 taim/teima (tasty) 18 10 14 

7 
nechmad/nechmada 
(nice) 

30 9 3 10 yafe/yafa (pretty) 2 39 1 

GER 

55 

M 

28 schuppig (scaly) 50 0 5 30 glitschig (slippery) 36 10 9 

19 nass (wet) 32 11 12 24 nass (wet) 32 11 12 

16 glitschig (slippery) 36 10 9 21 lecker (tasty) 18 25 12 

13 lecker (tasty) 18 25 12 19 schuppig (scaly) 50 0 5 

8 essbar (edible) 13 20 22 17 kalt (cold) 48 3 4 

SPA 

72 

M 

13 sabroso/a (tasty) 15 45 12 15 rápido/a (fast) 46 22 4 

12 escamoso/a (scaly) 51 6 15 13 escurridizo/a (elusive) 26 39 7 

12 
resbaladizo/a 
(slippery) 

48 12 12 11 pequeño/a (small) 12 52 8 

9 escurridizo/a (elusive) 26 39 7 10 marino/a (marine) 49 19 4 

8 oloroso/a (smelly) 63 6 3 7 acuático/a (aquatic) 26 41 5 

ENG 

75 

15 scaly 64 8 3 17 wet 38 27 10 

14 happy 37 34 4 16 slimy 65 5 5 

13 slimy 65 5 5 15 scaly 64 8 3 

13 smelly 70 5 0 14 smelly 70 5 0 

11 wet 38 27 10 11 slippery 56 12 7 

HUN 

80 

22 finom (tasty/fine) 2 78 0 20 síkos (slippery) 50 21 9 

19 pikkelyes (scaly) 59 13 8 16 pikkelyes (scaly) 59 13 8 

18 vizes (wet) 36 35 9 15 finom (tasty/fine) 2 78 0 

12 nyálkás (slimy) 48 20 12 13 csúszós (slippery) 45 28 7 

10 csúszós (slippery) 45 28 7 12 hideg (cold) 62 14 4 

Table C.23.1 – Adjectives with frequencies and ratings for fish 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

100 

 

48% 

88 

 

42% 

22 

 

10% 

 

80 

 

38% 

101 

 

48% 

29 

 

14% 

 

GER 

55 

M 

149 

 

54% 

66 

 

24% 

60 

 

22% 

 

184 

 

67% 

49 

 

18% 

42 

 

15% 

 

SPA 

72 

M 

203 

 

56% 

108 

 

30% 

49 

 

14% 

 

159 

 

44% 

173 

 

48% 

28 

 

8% 

 

ENG 

75 

274 

 

73% 

79 

 

21% 

22 

 

6% 

 

293 

 

78% 

57 

 

15% 

25 

 

7% 

 

HUN 

80 

190 

 

47% 

174 

 

44% 

36 

 

9% 

 

218 

 

54% 

154 

 

39% 

28 

 

7% 

 

Table C.23.2 – Data summaries for fish 

 

 

 

 

 
 IMAGE TEXT 

HEB 0.412166793 0.521788679 

GER 1.031567377 1.439192511 

SPA 0.8859649 0.155606949 

ENG 1.834249872 1.848347275 

HUN -0.019215586 0.231321025 

Table C.23.3 – Gender load logistic regression scores for fish  
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Figure C.23.1 – Gender load logistic regression scores for fish (chart) 
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Appendix C.24 – Pencil 

LANG 
IMAGE TEXT 

FR Adjective MV FV CD FR Adjective MV FV CD 

HEB 

42 

M 

25 aroch/aruka (long) 29 9 4 49 chad/chada (sharp) 30 9 3 

23 chad/chada (sharp) 30 9 3 15 aroch/aruka (long) 29 9 4 

17 
mechudad/mechuded
et (pointy) 

35 5 2 10 shavur/shbura (broken) 30 8 4 

8 dak/daka (thin) 7 32 3 7 tsivoni/tsivonit (colourful) 5 35 2 

5 
yashar/yeshara 
(straight, honest) 

31 5 6 7 dak/daka (thin) 7 32 3 

GER 

55 

M 

22 spitz (pointy) 11 41 3 71 spitz (pointy) 11 41 3 

19 lang (long) 43 4 8 22 stumpf (blunt) 44 4 7 

15 hölzern (wooden) 50 1 4 21 nützlich (useful) 33 18 4 

14 praktisch (practical) 41 12 2 19 lang (long) 43 4 8 

13 dünn (thin) 6 48 1 15 hölzern (wooden) 50 1 4 

SPA 

72 

M 

18 útil (useful) 28 34 10 26 afilado/a (sharp) 57 12 3 

9 largo/a (long) 54 11 7 11 útil (useful) 28 34 10 

8 afilado/a (sharp) 57 12 3 10 fino/a (fine) 6 61 5 

7 nuevo/a (new) 46 16 10 10 largo/a (long) 54 11 7 

6 fino/a (fine) 6 61 5 10 pequeño/a (small) 12 52 8 

ENG 

75 

24 sharp 53 21 1 32 sharp 53 21 1 

19 long 49 19 7 21 long 49 19 7 

18 wooden 68 5 2 14 useful 49 16 10 

16 useful 49 16 10 12 leaden 67 0 8 

13 thin 43 28 4 10 thin 43 28 4 

HUN 

80 

25 hegyes (pointy) 71 21 8 43 hegyes (pointy) 71 21 8 

12 grafit (leaden) 71 4 5 28 színes (coloured/colourful) 11 69 0 

11 vékony (thin) 2 78 0 15 grafit (leaden) 71 4 5 

16 hasznos (useful) 57 20 3 11 puha (soft) 4 76 0 

8 egyenes (straight) 62 15 3 9 tompa (blunt) 62 13 5 

Table C.24.1 – Adjectives with frequencies and ratings for pencil 
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LANG 
IMAGE TEXT 

MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart MALE 

VOICE 
FEMALE 

VOICE 
CAN’T 

DECIDE Chart 

HEB 

42 

M 

132 

 

63% 

60 

 

29% 

18 

 

8% 

 

101 

 

48% 

93 

 

44% 

16 

 

8% 

 

GER 

55 

M 

151 

 

55% 

106 

 

39% 

18 

 

6% 

 

181 

 

66% 

68 

 

25% 

26 

 

9% 

 

SPA 

72 

M 

191 

 

53% 

134 

 

37% 

35 

 

10% 

 

157 

 

44% 

170 

 

47% 

33 

 

9% 

 

ENG 

75 

262 

 

70% 

89 

 

24% 

24 

 

6% 

 

261 

 

70% 

84 

 

22% 

30 

 

8% 

 

HUN 

80 

263 

 

63% 

138 

 

33% 

19 

 

4% 

 

219 

 

52% 

183 

 

44% 

18 

 

4% 

 

Table C.24.2 – Data summaries for pencil 

 

 

 

 

 
 IMAGE TEXT 

HEB 0.894586506 -0.013657859 

GER 0.616025652 1.062934516 

SPA 0.270808602 0.006315725 

ENG 0.317226725 1.553896478 

HUN 0.529164521 0.779503195 

Table C.24.3 – Gender load logistic regression scores for pencil  
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Figure C.24.1 – Gender load logistic regression scores for pencil (chart)  
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Appendix D – Score diagrams for gender load logistic regression scores for 

the test stimuli together with a one standard error estimate of uncertainty  
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Appendix E – Stages of the data analysis  

 

 

STAGES OF DATA ANALYSIS 

Adjective-stimulus 

association measure 

 Establishing the propensity of each stimulus to 

generate a particular adjective 

 Normalising the stimulus scores to proportions 

for each adjective 

 Normalising the participants’ adjective 

responses over the stimuli 

 Accounting for adjectives to be associated with 

various stimuli to varying degrees 

Logistic regression 

model 

 Establishing the Generalised Linear Mixed 

Model (GLMM) 

 Specifying the mean-variance relationship 

 Establishing the influences for which to make 

an allowance in the GLMM 

Gender load 

assessment 

 Gender load logistic regression scores 

established for each stimulus in each 

language/condition, representing gender 

associations as indicated by the ratings of the 

associated adjectives 

Assessing the effect 

of grammatical 

gender 

 Only test stimuli analysed – control stimuli 

were excluded from the analysis from this point 

onward 

 Examining the correlation of gender load 

logistic regression scores with the grammatical 

genders assigned to the stimuli 

Analysis of 

magnitudes 

 Analysing the absolute size of the scores 

 This analysis provided preliminary indications 

of the un/certainty with which gender 

associations were made across the stimuli and 

the conditions/languages 

Analysis of 

indecision 

 Analysing the numbers of indecisive responses  

 This analysis provided further indication, in 

addition to the analysis of magnitudes, of the 

un/certainty with which gender associations 

were made 
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