
 

 

 

 

A MACROSCOPIC RE-EXAMINATION OF LANGUAGE AND GENDER: 

A CORPUS-BASED CASE STUDY IN UNIVERSITY INSTRUCTOR DISCOURSES 

 

 

A Thesis Submitted to the 

College of Graduate and Postdoctoral Studies 

In Partial Fulfillment of the Requirements 

For the Degree of Master of Arts 

In the Department of Linguistics 

University of Saskatchewan 

Saskatoon 

 

 

 

By 

 

ZHENGXIANG WANG 

 

 

 

 

 

© Copyright Zhengxiang Wang, May 2021. All rights reserved 

Unless otherwise noted, copyright of the material in this thesis belongs to the author 



 
i 

 

 

 

PERMISSION TO USE 

In presenting this thesis in partial fulfillment of the requirements for a Postgraduate degree 

from the University of Saskatchewan, I agree that the Libraries of this University may make it 

freely available for inspection. I further agree that permission for copying of this thesis in any 

manner, in whole or in part, for scholarly purposes may be granted by the professor or professors 

who supervised my thesis work or, in their absence, by the Head of the Department or the Dean of 

the College in which my thesis work was done. It is understood that any copying or publication or 

use of this thesis or parts thereof for financial gain shall not be allowed without my written 

permission. It is also understood that due recognition shall be given to me and to the University of 

Saskatchewan in any scholarly use which may be made of any material in my thesis. 

Requests for permission to copy or to make other uses of materials in this thesis in whole 

or part should be addressed to: 

 

 Department of Linguistics 

 College of Arts & Science 

 University of Saskatchewan 

 908 Arts Building, 9 Campus Drive 

 Saskatoon, Saskatchewan S7N 5C9 

 Canada 

Or 

 Dean 

 College of Graduate and Postdoctoral Studies 

 University of Saskatchewan 

 116 Thorvaldson Building, 110 Science Place 

 Saskatoon, Saskatchewan S7N 5C9  

Canada 



 ii 

ABSTRACT 

The need to re-examine the relationship between language and gender situates in the lack 

of inconclusive and inconsistent empirical findings over decades. Moreover, several common 

methodological limitations in the empirical literature of language and gender are noticeable, such 

as overgeneralization from narrow databases, ignorance of other non-gender factors and limited 

linguistic features investigated. To counter these limitations and re-examine the relationship 

between language and gender, this study used a corpus of instructor discourses to quantitatively 

compare 87 general linguistic features employed by male and female university instructors in their 

classroom discourses. As gender was defined as a dynamic social construct based on the prevailing 

dynamic approach in the field, this study examined instructor discourses across different gender 

groups both as a whole and within specific academic disciplines to evaluate how gender effects 

might vary under different conditions in the context of university classroom. 

The corpus of instructor discourses was compiled based on the lecture part of the British 

Academic Spoken English (BASE) corpus. From this corpus, 98 general linguistic features, 

informed by previous related studies, were automatically extracted by a Python program created 

in this study, called Linguistic Feature Extractor (LFE) and these features were filtered to 87 with 

features of extremely low frequency and high correlation removed. Lastly, given the largely non-

normal distributions of the dataset, Mann-Whitney U tests were applied to determine whether there 

are significant differences in the use of the linguistic features across genders. Cohen’s d values 

were reported for those statistically significant results. 

The analysis results indicate that male instructors used more WH relative clauses on object 

position (WHRO), but fewer desire/intent/decision verbs followed by a “to” clause (TDIDV) and 

mental verbs (MENV) than female instructors. However, there was no discipline-level gender 

difference discovered. Overall, the significant differences in the use of the three features suggest 

that female instructor discourses might be slightly less formal and more engaging than those of 

their male counterparts. However, given the overall small and limited gender differences in 

instructor discourses, it was concluded that gender is a non-salient factor for university instructors 

to deliver lectures, a practice that is highly professionalized.   
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CHAPTER ONE: INTRODUCTION 

1.1 Background 

In the field of language and gender, one of the key themes is to examine the existence of 

gender differences in language use (Motschenbacher, 2012), which, however, is controversial. 

Scholars may claim that there exists “women’s language” (Lakoff, 1973, 1975), “men made 

language” (Spender, 1980) or even “genderlect” (Tannen, 1990), giving rise to the beliefs that 

males and females do use language in a different or even distinct way, but these claims are 

essentially intuitive and lack solid empirical evidence. Empirical literature, on the other hand, 

depicts a different picture where consistent and conclusive patterns of language use across different 

genders cannot be drawn. For example, there have been a good number of meta-analytic reviews 

over years attempting to synthesize previous empirical findings on how males and females use 

language (Anderson & Leaper, 1998; Canary & Hause, 1993; Dindia & Allen, 1992; Leaper & 

Ayres, 2007; Leaper & Robnett, 2011; Leaper & Smith, 2004; Wilkins & Andersen, 1991), but all 

these studies have only been able to report small or even negligible differences in language use. 

According to the literature review conducted in this study (see next chapter), I also found a lack of 

census among previous empirical studies in language and gender as to whether and how different 

genders use language differently, even for linguistic features that are stereotypically believed to 

be typical of one gender (e.g., interruption, hedge, question, tag question).   

The fact that previous language and gender studies, conducted under different contexts or 

conditions, fail to yield strongly generalizable gender-related differences in language use, shows 

a clear evidence that gender effect on language use is not invariable. This is also the standpoint of 

the currently prevailing dynamic approach in the field (Coates, 2013), which treats gender as a 

dynamic and fluid social construct, instead of a fixed and static factor. That is, gender is seen as 

accomplished through socially guided activities, practices or even self-performances (Judith Butler, 

1988; Eckert & McConnell-Ginet, 1992; West & Zimmerman, 1987). In other words, even if there 

are differences in certain ways males and females use language, the differences are not necessarily 

invariable for other social contexts or under different conditions. Therefore, in order to examine 

the relationship, researchers are advised to “think practically and look locally”; that is, to focus on 

a specific social context and avoid making general claims (Eckert & McConnell-Ginet 1992). 
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However, in practice, previous empirical studies in the field tended to take gender as a 

single factor to account for all the significant variations in language use. For example, they tended 

to overgeneralize from narrow databases (i.e., "a few texts with a few participants" as criticized by 

Biber & Burges, 2000; the representativeness of the population as criticized by Jacklin, 1981) or 

sometimes even mixed texts from a wide range of social contexts (e.g., Newman et al., 2008; 

Precht, 2008) to identify the patterns in which males and females use language. This is problematic 

since it assumes that gender differences in language use are somehow fixed and thus can be seen 

as generalizable from one situation to another. Moreover, many previous studies reviewed in the 

next chapter only examined a very limited number of linguistic features used by males and females, 

which certainly cannot deliver a bigger picture of how males and females use language. These 

methodological limitations make the relationship between language and gender worth a more 

rigorous and macroscopic re-examination. The term macroscopic here means that the re-

examination should be based not only in a large set of texts, but also across a large number of 

linguistic features that can reflect the various aspects of language use, which will help lead to a 

more comprehensive and systematic analysis. 

In this thesis, I choose university classroom as the social context to macroscopically re-

examine the relationship between language and gender, a context that has been largely 

understudied previously (see literature reviews in the next chapter). More specifically, this study 

used the British Academic Spoken English (BASE) corpus (Nesi & Thompson, 2006; Thompson 

& Nesi, 2001), an annotated corpus containing university lecture transcripts in four different 

academic disciplines (i.e., Arts and Humanities, Life and Medical Sciences, Physical Sciences, 

and Social Studies and Sciences), to compile a corpus of instructor discourses. And then this study 

compared the use of 87 general linguistic features, informed by previous related studies, used by 

male and female university instructors in the compiled corpus. Moreover, as this study adopts 

dynamic approach and views gender as one of many factors that can have impact on people’s use 

of language, it specifically examined the interaction between gender and academic discipline to 

investigate whether and how gender effects may vary under different conditions in a roughly 

specified context, i.e., university classrooms. This analysis was achieved by evaluating the overall 

academic effects on instructor discourses and then comparing how male and female instructors 

used those 87 linguistic features within specific academic disciplines. 
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1.2 Keyword “gender” clarification 

Aligned with dynamic approach described above, this thesis defines gender as a non-binary 

social construct, a term distinguishable from sex which is defined as merely a biological trait that 

everyone is born with. As West and Zimmerman (1987) have put it, gender stands as a proxy for 

sex in many situations, but they can also vary independently as one can claim a sex membership 

(i.e., gender) that is different than his/her biological sex and behave accordingly.  

That said, there is only “sex” information available for all the instructors recorded in every 

transcript file in the BASE corpus. It remains unresolvable as to whether this information was 

provided by the instructors or the corpus developers, since no such indication is given in the BASE 

manual or related publications. Nevertheless, in this study, the sex information is equated with 

gender information, but carrying different implications (also see discussions in Yu, 2013). 

Specifically, the use of gender over sex here is based on the acknowledgement that people’s use 

of language is not fixed or predetermined because of any single factor, biological or social. The 

use of gender in the contemporary context signals this meaning too as it sees one’s sex as one of 

many dynamic social variables and avoids any sexism or determinism implications. In this sense, 

the specific meaning of gender in this study is close to phrases such as “sex-related,” but not “sex-

directed.” 

 

1.3 Methodological framework 

Given the corpus-based and macroscopic nature of this study, the general methodological 

framework is threefold: corpus construction, linguistic feature and data collection, data analysis.  

Firstly, the corpus used in this study was constructed by compiling the instructor part of 

the classroom discourses in the BASE corpus. This resulted in a corpus of instructor discourses 

containing 92 gender-balanced text files with over half million tokens.  

Secondly, this study also collected 98 general linguistic features (e.g., mean word length, 

syntactic structures, parts of speech, lexical subcategories) informed by previous empirical studies 

in language and gender (see Appendix A) as well as by a major corpus-linguistic framework called 
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Multi-Dimensional (MD) analysis by Biber et al. (2004) and Biber (2006), which is often used to 

study textual variations (see Appendix B). A Python program, named Linguistic Feature Extractor 

(LFE) was then built with the application of StanfordCoreNLP and Regular Expression (Regex) 

to extract the 98 features from the compiled corpus of instructor discourses automatically.  

Lastly, after the initial data were obtained, they were first preprocessed in order to filter 

out features of extremely low frequency and of redundancy and thus to improve the interpretability 

of the dataset and the independence of the rest linguistic features. As a result, a total of 87 linguistic 

features were retained. After that, due to the largely non-normal distributions of the dataset, this 

study applied Mann-Whitney U test to evaluate both the overall gender effects and the discipline-

level gender effects; that is, gender effects in the entire corpus and in the subsets of the corpus 

based on academic disciplines. The overall discipline-level gender effects were also evaluated. As 

discussed above, gender is a dynamic social construct and gender effects can vary under different 

conditions, which, however, is often ignored by most previous language and gender studies in 

practice. To overcome this limitation and given the context of university classrooms where each 

discipline has different specializations (Biber, 2006), this study especially took academic 

disciplines into account and analyzed discipline-level gender effects accordingly. Besides, this 

study also employed Cohen’s d to help interpret the effect sizes, or magnitudes of difference, for 

those linguistic features revealing significant differences related to the gender of the instructors. 

 

1.4 Research questions 

 As explained above, this study attempts to investigate the effects of gender on the use of 

87 selected linguistic features (after data preprocessing) both in the entire corpus and in the subsets 

of the corpus based on academic disciplines. Accordingly, the following are the two research 

questions that this study aims to address: 

 

1. How do male and female university instructors in the corpus as a whole differ in their 

use of these 87 linguistic features? 
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2. How do male and female university instructors in the corpus differ in their use of these 

87 linguistic features within each academic discipline? 

 

1.5 Significance of the study 

The significance of the current study can be demonstrated in the following three aspects: 

First, to date, this study is the first research that provides comprehensively comparative 

accounts of instructor discourses in the context of university classrooms. The research outcomes 

in this study will thus contribute to the general understandings of how male and female university 

instructors use language giving lectures, filling in the research gaps both in the field of language 

and gender as well as in the literature of classroom interaction research (check the Literature 

Review chapter for details).  

Second, this thesis demonstrates a detailed way of studying the relationship between 

language and gender macroscopically. This includes compiling a corpus of a specified context, 

automating the extractions of linguistic features with decent accuracy, preprocessing the initially 

obtained dataset, checking the normality of the linguistic data, controlling the overall false positive 

rate conducting multiple testing, employing hypothesis tests with reported effect sizes, and 

analyzing significant results in a data-driven manner. Although none of these procedures is novel, 

it is rare to see in the current literature of language and gender a study going through or detailing 

all these elements. Therefore, this study can showcase an example for future studies in language 

and gender or of similar kinds to conduct macroscopic research.  

Third, LFE, the Python program created in this study for extracting 98 inbuilt linguistic 

features, is made open-source and freely accessible for researchers to use. LFE can be used as a 

general corpus-linguistic tool to extract and search linguistic features from a text file or a corpus. 

Future researchers can use LFE both as an interface to explore how language is used in a text file 

or a corpus, and as a tool to generate linguistic data of those inbuilt linguistic features. Moreover, 

it is also possible for researchers who have sufficient proficiency in Python to search and extract 

a linguistic feature with any given Regex pattern. Alternatively, since LFE is open source, they 

can take it as a template for developing a similar program of their own.   
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Historical context for language and gender research 

The field of language and gender was not a veritable one until the 1970s during the wake 

of the Second Wave Feminism (Bucholtz, 2014; Motschenbacher, 2012). Lakoff (1973, 1975) has 

generally been credited for the groundbreaking role she played in making the relationship between 

language and gender worthy of scientific study (Coates, 2013; Lakoff, 2004). Since then, there has 

been ever-increasing academic publications across a number of disciplines (Leaper & Ayres, 2007; 

Motschenbacher, 2012) in this field, the speed of which is far beyond anyone’s ability to catch up. 

As various topics about this field are covered in the following sections in this chapter, this section 

instead serves to provide a basic sketch of the historical context for how the field had been firmly 

established.  

Gender is no doubt one of the few most fundamental social categories in human society, 

without which the continuation of civilization would not be made possible. Therefore, discussions 

about the relationship between language and gender, regardless of whether they are biased or not, 

have existed in human society for a long period of time. For example, speculations and instructions 

on women’s speech are an epitome of both how women’s speech is thought of and how language 

use is “genderized” in a patriarchal society. In the west, documents of this kind can be found at 

least from 1500s onwards (Grey, 2010; Kolsky, 2012), while in Chinese literature specifically, 

they can trace back over 2000 years ago to several Confucian documents as part of the doctrines 

for women’s social protocols (Zheng, 2016).  

Apart from these prescriptive ideas of how different genders should speak, especially for 

women, there are also popular folk-linguistic ideas of how they actually do. These are showcased 

by the existing proverbs and quotations from literature works across the world (Sunderland, 2006). 

A common theme, among other things, is women’s talkativeness or verbosity, which is usually 

disparagingly depicted as unwanted, such as (Sunderland, 2006):  

 

• Many women, many words, many geese, many turds (England). 

• Three women make a market (Sudan). 

• Women are nine times more talkative than men (Hebrew). 
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• Men talk like books; women lose themselves in details (China). 

• Three inches of a woman’s tongue can slay a man six feet tall (Japan). 

 

As far as descriptive work is concerned, the early descriptions of gendered language use 

date back to 1600s when travelers documented men and women in some tribes having different 

rules (e.g., phonetic, lexical, grammatical) for the same language (Jespersen, 1922). However, 

these descriptions are only scattered over time until the 20th century, which saw a steady growth 

of such descriptions by sociologists (e.g., anthropologists, dialectologists) and linguists (e.g., 

grammarian, phonetician) as these fields developed in their own rights along this period of time 

(Coates, 2013; Grey, 2010). Compared to the later development of language and gender studies 

since 1960s and 1970s, these earlier descriptive studies (1) did not treat language and gender as a 

research focus salient enough to establish a research field but rather more like a secondary factor 

that had been ignored by many, such as in dialect surveys (Coates, 2013); (2) often focused on 

gendered linguistic differences in a qualitative way with general claims lacking quantitative 

evidences; (3) usually viewed the differences between men and women in language use negatively, 

with women’s language by default or unconsciously judged to be deficient, which is also known 

as a deficit approach in language and gender research (see the next section for reference).  

Around the 1960s, there emerged more empirical studies that quantitatively measured the 

use of certain linguistic features used by males and females, such as Gleser et al. (1959) in 

psychology, Wood (1966) in communication and Trudgill (1972) in sociolinguistics. These studies 

explicitly took gender as the main or only variable for analysis and primarily found that women 

tended to use words denoting psychological meanings and linguistic forms associated with prestige, 

while men talked more and longer in given verbal tasks. These studies can be seen as one of the 

earliest quantitative empirical research on language and gender when the field had yet to be 

established.  

The Second Wave Feminism happening at the intersection of the 1960s and the 1970s grew 

the public awareness of gender inequality in society and thus catalyzed the field of language and 

gender to finally come into form. In response to this event, Lakoff published two influential papers, 

i.e., Lakoff (1973, 1975) striving for women’s liberation, in which she introspectively 

hypothesized about women’s language being powerless as a consequence of social oppression and 
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inequality. This view prompted many studies focusing on gendered language use in conversations 

around the same time (Dubois & Isabel Crouch, 1975; Hirschman, 19941; Zimmerman & West, 

1975) and afterwards (e.g, Brouwer et al., 1979; Cherulnik, 1979; Crosby & Nyquist, 1977; 

Fishman, 1978; McMillan et al., 1977; Poole, 1979; West & Zimmerman, 1977) to either testify 

Lakoff’s hypothesis about the cause of gender differences in language use or investigate the 

specific linguistic features that might show gender differences, especially for women’s language. 

Through all these scholarly efforts, the field of language and gender is considered to be firmly 

established during the 1970s (Bucholtz, 2014; Mills & Mullany, 2011). 

 

2.2 Major approaches to gendered language use 

Four major approaches to the interpretation of the cause of gendered language use can be 

identified in the history of language and gender studies, namely deficit approach, dominance 

approach, difference approach and dynamic approach. These four approaches emerge nearly in a 

chronological order within academia, but deficit approach is already outdated because of its 

advocacy for men’s superiority in language use and dynamic approach is currently prevailing 

(Coates, 2013).  That said, the emergence of one approach does not necessarily mean the 

replacement of the other. For example, difference approach was advocated or made popular later 

than dominance approach by scholars, but evidence indicates that the latter still remains more 

popular compared to the former (Motschenbacher, 2012). The popularity of these approaches 

among researchers also does not necessarily reflect the attitudes of average men, who may be more 

likely to see women’s language as deficit, powerless or different rather than as something dynamic 

or socially constructed.  

All in all, this brief review is only intended to illustrate the major assumptions or 

propositions about how gender differences in language use can be explained, but not to elaborate 

how they are received or applied. In reality, as scholars can categorize, name and interpret these 

approaches differently2, it is not the case that every language and gender study strictly interpret 

 
1 This article was in fact written and orally delivered in 1973 but was only officially published in 1994.  
2 For example, while difference and dominance approach can include deficit approach (Motschenbacher, 

2012), dominance approach and difference approach can be generalized as dominant “dual cultures” approach (Grob 

et al., 1997). Plus, difference approach can be explained from biological evalutionary perspective (see reviews in 

Leaper & Ayres, 2007), which is controversially termed as “new biologism”(Deborah Cameron, 2010). Moreover, 
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their results merely according to one approach and discard the others. The main point of this 

section is to only give a basic idea of what these four approaches are about.  

2.2.1 Deficit approach 

Deficit approach is an androcentric perspective on the relationship between language and 

gender. This approach is based on a highly patriarchal assumption that women’s language is 

deficient and inferior to that of men, which is deemed as normative or superior. 

This approach was prevalent in the earlier descriptive work (e.g., 16-19th century as 

discussed in the last section) discussing language and gender before the field was formally 

recognized in the later 1970s. For example, in Jespersen (1922), women were taken “as a rule” to 

have a less extensive stack of vocabulary than men. Even though he believed that women were 

quicker and more likely to be talkative than men, this was a mere result of women knowing less 

vocabulary and being less innovative in the choice of words, “a trait that is independent of 

education.” Also, he believed that women were fairly conservative and did “nothing more than 

keep to the traditional language,” which appears to be a common belief among linguists. According 

to Coates (2013), presumed to be less representative of the then vernacular, women informants 

were all disproportionately underrepresented in relation to men in a collection of dialect surveys 

from the 1900s to the 1970s conducted worldwide.  

It is without doubt that claiming males’ superiority in language use over females is biased 

and unscientific. Obviously, even to the present, there is no proof that those claims are true or 

universal. And there is no way one can judge which gender group uses language better or more 

normatively, which makes this deficit approach outdated within contemporary academia. 

Furthermore, this approach seems to result from androcentric culture that may have been deeply 

rooted in the society. Even at the height of the Second Wave Feminism, university female students 

(Goldberg, 1968), selected American middle class in Broverman et al.'s (1972) study and some 

feminist pioneers (Lakoff, 1973, 1975), either expressed or showed signs that women were more 

or less inferior than men in using language. Therefore, the deficit approach can be seen as a natural 

product of the widespread androcentric culture, but once the language and gender studies advanced 

 
dynamic approach can be named as discursive approach or social constructionist approach (e.g., Deborah Cameron & 

Kulick, 2003; Litosseliti, 2006), although bearing different implications. So on and so forth.  
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to a serious academic field along with the changing social climate, it gradually went away from 

academia. 

2.2.2 Dominance approach 

Dominance approach sees language use as a linguistic mirror of power structure in the real 

world, which more often than not is dominated by men instead of women. Compared to deficit 

approach that takes male dominance for granted, dominance approach is characteristic of an 

explicit awareness of the social inequality in which women are disadvantaged and oppressed.  

Lakoff (1973, 1975) was among one of the first and most influential figures in language 

and gender research that used dominance approach to account for what she had termed as 

“women’s language.” Mainly based on introspection and intuition, she claimed that women’s 

language was featured by more use of: trivialized words (e.g., color terms), empty adjective (e.g., 

charming, cute), question intonation in expected declaratives (e.g., tag question), hedges, 

intensifier (e.g., so), hypercorrect grammar, super-polite forms, less jokes and so forth. These 

features were negatively considered as weaker, powerless and marginal, or in other words, 

deficient in relation to men, and continuing to use these features would only “reinforce men’s 

position of strength in the real world.” This stance makes some researchers view these two studies 

as adopting deficit approach (Coates, 2013; F. L. Johnson, 1983; Khan, 2020; Spitzack & Carter, 

1987), while others dominance approach (Doray, 2005; Motschenbacher, 2012; Uchida, 1992). 

Nevertheless, I think Lakoff (1973, 1975) still subscribed to dominance approach for the distinct 

theoretical framework she popularized, which incorporated the factor of social power for the 

explanation of gendered language use. On the contrary, as for the deficit of women’s language she 

implied, it refers to the inability of women to act like men when speaking due to socio-

psychological restrictions, rather than the incapability of mastering the so-called “normative” 

language, which is at the ideological heart of deficit approach demonstrated above.  

The later studies that followed dominance approach, although they also described women’s 

language as less powerful, abandoned the deficient elements in their arguments, which provided 

impetus for the dominance approach. For example, Spender (1980) contended that women’s 

language was in no way inferior and meanwhile famously claimed English language was a “man 

made language” and therefore was dominated by men through linguistic practices imposed on each 

gender group. But like Lakoff, her claims were also mainly intuitive. On the empirical research 
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side, Fishman (1978) studied recorded conversations of three couples and found women in a role 

of subordination since they were the ones who tried to keep these conversations going by asking 

much more questions and providing positive remarks and minimal responses, which men were 

found not to be inclined to do. Similar to this, West and Zimmerman (1977, 1983; 1975) examined 

conversational interruptions occurring in face-to-face exchanges by partners, family members and 

strangers. West and Zimmerman’s social power model was confirmed by the findings that 

interruptions were asymmetrically more frequently initiated by the party who exerted more social 

power and dominance over the other, i.e., parent to children, male to female.  

While these studies did reveal the relationship among power, gender and language in favor 

of dominance approach, they confounded gender with power, making the real effects of gender on 

language differences confused. But on the other side, for studies conducted by West and 

Zimmerman (1977, 1983; 1975), there were proofs that other social variables associated with 

power, such as age and relationship, impacting people’s conversational styles. Lastly, attributing 

gender differences in language use to power differences, dominance approach overlooks other 

aspects of language use that show gender differences that cannot necessarily be justified with 

reference to social power asymmetry.   

2.2.3 Difference approach 

Difference approach assumes that men and women belong to distinct subcultures, which 

causes different gender groups to use language differently. Culture relates to social norms, 

expectations, identities and the likes acquired in the process of early socialization of children and 

teenagers. As a result, men and women have differing preference to use language based on their 

own cultures and cross-gender miscommunication thus happens.  

Although Maltz and Borker (1982) is widely cited as the first to have proposed this 

approach (e.g., Mulac et al., 2001; Uchida, 1992), McMillan et al. (1977) already mentioned 

several social scientists from 1950s to 1970s, such as Bernard (1972), who suggested the existence 

of relatively separate feminine and masculine subcultures in the United States. In McMillan et al.’s 

study, which lent support to Lakoff’s (1975) claim that women used more linguistic categories to 

connote uncertainty, they also offered an alternative based on the foresaid feminine and masculine 

subculture model, which, as they stated, opposed “traditional interpretation that women’s language 

connotes abnormality, feminine weakness,” two views representing deficit approach and 
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dominance approach respectively. From there, they interpreted the tendency of women to speak 

with more uncertainty and of men to interrupt more, as consistent with their subcultural differences, 

in which feminine subculture values more interpersonal and emotional dimensions while 

masculine subculture focuses more instead on the instrumental and rational dimensions.  

Maltz and Borker (1982) advanced this cultural approach into a more theoretical and 

systematic direction, with additional explanation provided for male-female miscommunication. In 

analogy to anthropological research on cross-ethnic communication, they hypothesized that, just 

like people from different culture backgrounds would have different rules with regard to word 

choices, conversation engagements, and interpretations for certain linguistic signals, so would 

people with different genders. In the case of America, they stated, boys and girls during their 

middle-childhood were brought up by primarily interacting with same-gender peers, participating 

in gender-separated activities, through which they learned to use and interpret language differently. 

These learned linguistic differences would be maintained by each gender group throughout their 

adulthood, exhibiting as gender differences, such as men being more assertive and women more 

affiliative. Miscommunication across genders often happens as a result of that.  

Difference approach also seems to be well received by the public as showcased by 

continued commercial success of books taking this approach, e.g., You Just Don’t Understand: 

Women and Men in Conversation (Tannen, 1990), Men Are from Mars, Women Are from Venus 

(Gray, 1992). For example, as an active proponent of difference approach, Tannen (1990) claimed 

that men made “report talk” while women made “rapport talk.”  The general distinctions between 

“report talk” and “rapport talk” are status versus support, independence versus intimacy, advice 

versus understanding, information versus feelings, order versus proposal and conflict versus 

compromise. Although she argued that these were a result of distinct upbringings since childhood, 

only anecdotal or personal examples were provided for her arguments. However, according to 

Mulac et al. (2001) who summarized 16 linguistic features that had consistently been shown to 

indicate speaker’s gender by past research, 15 out of 16 features tested across three perceptual 

experiments strongly supported gender-as-culture hypothesis.  

It is also worth pointing out the clear connections between dominance approach and 

difference approach. Both dominance approach and difference approach acknowledge the lasting 

influence of socially guided linguistic practices reinforced from childhood to adulthood which 
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results in men and women using language with different characteristics. Also, they see gender as 

the main reason for the distinguished upbringings. In this sense, these two approaches are not 

fundamentally different from each other. But unlike the dominance approach, difference approach 

deemphasizes the social inequality and power asymmetry among different genders and instead 

recognizes these differences to be validly equal.  

Nevertheless, there are also problems linked with difference approach. First, the 

assumption that children are all or mostly brought up in a gender segregated environment unaware 

of the subcultures of other genders is exaggerated and untrue (Uchida, 1992). Second, seeing 

gender as the single hallmark that decides differing subcultures ignores the effects of other social 

factors, such as age, race, power, and region in people’s socialization and in the shaping of 

subcultures of different social groups. Therefore, difference approach also simplifies the cause of 

gender differences in language use, just the like previous two approaches. These limitations call 

for a more refined and flexible approach, which is where dynamic approach comes in. 

2.2.4 Dynamic approach 

On the contrary to the three major approaches summarized above that essentialistically 

view gender as an assigned social category, which is namely a predetermined and unchanging 

characteristic of a given person, dynamic approach considers gender as a dynamic social construct. 

In other words, this approach refuses to equate traditional biology-based sex division with gender 

identification, which has to be realized through dynamic interactions or performances in a specific 

socio-cultural context. Gender thus becomes a symbol one adopts to engage and interact socially 

and render these engagements and interactions with social meanings. This leads to a 

reconceptualization of gender and makes it shift from a fixed, binary given “fact” to a fluid, plural 

achievable “process,” or more vividly, from a noun to a verb (Crawford, 1995). 

In the field of language and gender, the concept of gender as a social construct is first 

popularized by West and Zimmerman (1987), an influential work that largely takes inspirations 

from previous research in sociology. In that article, they theorized gender as a routine, methodical 

and recurring accomplishment, in a stark contrast to sex which is determined by conventionally 

accepted biological criteria. People are “doing gender,” instead of being assigned one, through 

socially guided activities and attitudes appropriate for one’s sex category. Therefore, “doing 

gender” becomes equal to creating differences between males and females, differences that do not 
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come as natural, essential or biological, but social, cultural and institutionalized. These constructed 

differences in turn reinforce the normative perceptions of masculinity and femininity as well as 

enacted connection of gender with sex, generating a common misconception of gender as a fixed, 

essential attribute rather than a dynamic, social construct. 

As the main argument for West and Zimmerman (1987) is to clarify the concept of gender, 

“doing gender” theory does not provide a guide as to how language and gender interact in light of 

gender as a social construct. In response to that, Eckert and McConnell-Ginet (1992) further 

proposed to see gender as a community-based practice and suggested that researchers should 

“think practically and look locally.” This “community of practice” theory stresses that gender 

cannot be isolated from other aspects of social variables (e.g., race, career, class) because gender 

does not have invariable meanings across communities, nor do the linguistic interpretations of 

those meanings have fixed meanings. In short, instead of generalizing research findings to the 

macro-groups of males and females, this framework advises researchers to concentrate on concrete 

interactional contexts microscopically with the understanding of communities of practices and 

make inferences locally. 

Performativity theory is another proposal, especially popular in sexuality studies, that 

accounts for how gender is socially constructed. But unlike both “doing gender” theory and 

“community of practice” theory, gender plurality and individual choices are more emphasized here 

with some previous unchallenged basic concept, such as sex, also challenged. Advocated by Butler 

(1999; 1988), this theory emphasizes performative gender concept, meaning that gender is not only 

a social construct but also an individual performance, which is accomplished by an individual 

negotiation in line with pre-existing social norms through constantly repeated process of 

performances. With individual initiative (e.g., desire) into account, even sex can be seen as socially 

constructed as sex can be changed through sex reassignment surgeries. Therefore, for an individual, 

sex is negotiable, so is gender. Gender becomes complexly diverse as individuals attempt to find 

a balance between their sexual identities and behavioural representations appropriate for social 

norms. This point of view gives rise to Queer Linguistics (J. Butler, 1999), which broadly can also 

be seen as falling within the category of dynamic approach for its objection to essentialist view of 

gender and the adoption of gender as a dynamic social construct. 



 15 

 To sum up, dynamic approach re-evaluates the concept of gender and represents gender 

as a social construct widely accepted among language and gender studies. Two levels of 

implications are noticeable here compared to previous essentialism views of gender, displayed by 

the other three major approaches. On one level, as gender is a cumulative product of many other 

social variables, the interpretation of what counts as gendered language use should take contextual 

factors into consideration, such as sex of addressee, social status, type of conversation and 

relationship between speakers etc. (e.g., Leaper & Ayres, 2007; Newman et al., 2008). In other 

words, under different conditions, what may be expected from different genders in language use 

may not appear or appear differently. On the other level, it is also out of each individual’s will or 

desire to interact and perform according to their own gender identities as well as the social norms 

they perceive necessary to conform to in a specific context. Altogether, with dynamic approach, 

researchers are warned against making hasty overgeneralizations as gender is placed in a dynamic 

while complex correlation with other non-gender factors that should be accounted for, but it also 

helps improve the relevance of such conclusions with respect to the specific contexts studied. That 

makes it methodologically more rigorous than the other three approaches and hence adopted by 

this study as a conceptual guide to conduct the research and interpret the results. 

 

2.3 Previous findings in gender-related linguistic features 

Both the spoken and written aspects of language use have been extensively studied in the 

previous language and gender research. For example, in the spoken aspect, there are studies that 

focus on different age groups, such as language use by children (Umek & Fekonja-Peklaj, 2017) 

and by adults (Leaper & Ayres, 2007); different gender groups, such as same-gender interactions 

versus mixed-gender interactions (Carli, 1990); and varying contexts, such as conversations 

happening in social encounter (Cherulnik, 1979), family (Tannen, 2014), media (Collins, 2011) 

and so on and so forth. In the written counterpart, researchers have looked into texts in student 

impromptu essays (Mulac et al., 1990; Mulac & Lundell, 1994), fiction and non-fiction documents 

(Argamon et al., 2003), emails and letters (Colley et al., 2004), instant messaging (Baron, 2004), 

and social media (Bamman et al., 2014; Schwartz et al., 2013) etc. for evidence of possible 

gendered differences. 
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Apparently, there are so many studies in this field that the linguistic features previously 

examined by researchers cannot be fully reviewed. To simplify, only empirical research that 

provides quantitative data in spoken domain is reviewed here since classroom discourse is 

considered as spoken speech. As a result, 35 studies published from 1959 to 2015 were identified, 

from which a total of 73 linguistic features were collected. The full list of the linguistic features 

along with relevant information can be seen in Appendix A.  

For the ease of discussion, these features were divided into four main groups with some 

features showing certain similarities put into a same subcategory, namely, structural features, 

conversational features, sentential features and lexical features. This process is mostly done by 

introspection with reference to some common linguistic knowledge. Although the list is far from 

complete, it is found that a wide range of linguistic features have already been separately studied 

before and there is thus a need for a more systematic examination based on a specific context by 

one study in this respect. Also note that, across different studies, a same term for a linguistic feature 

may be used with different intensions or extensions, namely, not logically identical, but it is 

nonetheless deemed as the same except when it clearly means something else3. And terms that are 

used vaguely by many studies, especially for lexical features, are either kept if the researchers 

provide a full list of items in the studies or merged with other similar terms4. 

2.3.1 Structural features 

Structural features refer to linguistic features that are conceptualized as the building blocks 

for a speech, such as “word,” “utterance,” and “topic” etc. 

These structural features are usually associated with the talkativeness of a speaker and the 

formality of his/her speech, which can be measured by various parameters. For example, “words 

per utterance,” “total words,” “number of utterances/turns,” “total speaking/silence time” can be 

used to assess one’s talkativeness while “mean length of sentence” and “number of 6-letter words 

and above” can be used to evaluate the formality of the speech or lexical sophistication. For 

talkativeness, men are found to utter more words per utterance and talk longer both in experiment 

settings (Hannah & Murachver, 2007; Hirschman, 1994; Wood, 1966) and in various real life 

 
3 For example, “affirmative minimal response” by Hirschman (1994) is seen as back channel in this study. 
4 For instance, “spatial reference” and “geographical reference” as proposed by Mulac & Lundell (1986) 

were only intuitively determined at the time of study and were therefore merged into a more general term “reference 

to space” in this study.  
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settings (Zimmerman & West, 1975), but Hladik and Edwards (1984) find that women talk more 

with their children in terms of the number of both words and utterances compared to their husbands. 

In designed group talks, no significant gender differences in total speaking time between university 

students are found by two studies (McMillan et al., 1977; Turner et al., 1995). As for formality of 

speech, both secondary female students (Poole, 1979) and university female students (Mulac et al., 

1986; Mulac & Lundell, 1986) are shown to have averagely longer sentences than their male 

counterparts, but for non-student adults, there are contrasting findings as to which gender uses 

more six-letter and longer words (Brownlow et al., 2003; Yu, 2013). 

Researchers are also interested in whether men and women talk about different topics. 

Recordings of city street talk from the 1920s (Haas, 1979) and middle school faculty room talks 

(Pamela S. Kipers, 1987) from the 1980s tend to confirm that women talk more about home and 

family while men talk more about money and jobs. However, university students of different 

genders are revealed to talk similarly in their choices of topics (Bischoping, 1993).  

2.3.2 Conversational features 

Conversational features are typical of human oral interactions and usually do not have 

sentential or lexical meanings.  Affiliative devices and disfluency phenomena are two examples of 

conversational features.  

Previously, studies in language and gender often show that women’s speech is more 

affiliative (Leaper & Ayres, 2007; Leaper & Smith, 2004) or men’s speech is more interruptive 

(Anderson & Leaper, 1998), but these three meta-analytic reviews just cited only reveal a small or 

negligible difference in both regards. Although it is found by many that women give more minimal 

responses, back channels and interactive remarks than men (Fishman, 1978; Hannah & Murachver, 

2007; Hirschman, 1994) and men interrupt and overlap more often than women (McMillan et al., 

1977; Mulac et al., 1988; West & Zimmerman, 1983; Zimmerman & West, 1975), there are also 

comparable studies indicating non-significant gender differences in back channel, interruption and 

overlap between men and women (Grob et al., 1997; Hancock & Rubin, 2015; C. Johnson, 1994; 

Kollock et al., 1985a; Turner et al., 1995).  

Disfluency is also an important aspect in studying a speaker’s conversational style, which 

in pausological research is often linked with speaker’s uncertainty or other online planning errors 

(Griffiths, 1991; Schachter et al., 1991). The general findings by those empirical studies identified 
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in this study are against the famous claim made by Lakoff (1973, 1975) who thought of women’s 

speech as more hesitant. Specifically, there are studies showing that women use more filled pauses 

(Mulac & Lundell, 1986) and fillers (Hirschman, 1994), but proofs also support that men use not 

only more filled pauses (McFadyen, 1996; Turner et al., 1995) and fillers (Mulac & Lundell, 1986), 

but also more hesitation in general (McFadyen, 1996). However, most research is in favor of 

neither since no significant differences between men and women are found in fillers (Brownlow 

et al., 2003; Hancock & Rubin, 2015; Turner et al., 1995), or a specific filler case of “you know” 

(Dixon & Foster, 1997; Freed & Alice Greenwood, 1996; Janet Holmes, 1986), filled pauses 

(Brownlow et al., 2003; Hancock & Rubin, 2015), unfilled pauses (Mulac et al., 1986), and 

hesitation in general (O’Barr & Atkins, 1980). 

2.3.3 Sentential features 

In this study, linguistic features that relate to sentence types and syntactic aspects are 

grouped into sentential features. 

In terms of sentence type, the use of question sentences is most studied. While there are 

four studies revealing that women are more likely to use question sentences with only one study 

claiming that kindergarten boys elicit more questions than girls during interviews (Sause, 1976), 

the majority of previous research shows no significant differences between the two gender groups 

(Freed & Alice Greenwood, 1996; Hladik & Edwards, 1984; Kollock et al., 1985a; Mulac et al., 

1988; O’Barr & Atkins, 1980; Stiles et al., 1997; Turner et al., 1995). On the other end, men are 

found to be more prone to employ statements (Fishman, 1978) and directives or imperatives (Haas, 

1979; Mulac et al., 1988), although there are two studies proving these two features to be gender 

neutral respectively (Hladik & Edwards, 1984; F. L. Johnson, 1983). On the contrary, women are 

found to use more imperatives in question form (McMillan et al., 1977; Turner et al., 1995) and 

sentences with direct agreement. Besides, studies conducted by Mulac and colleagues also look 

into the use of elliptical sentence, sentence beginning with a filler, topic shift sentence and sentence 

beginning with an adverbial between men and women (Mulac et al., 1986, 1988), and find that the 

first two features are more used by men, the last one more by women and that topic shift sentence 

is comparably used by both men and women.  

When it comes to syntactic structure, tag question is the most popular subarea. Although 

there are more studies finding that women use more tag questions (Crosby & Nyquist, 1977; 
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McFadyen, 1996; McMillan et al., 1977) than those that find the opposite (Dubois & Isabel Crouch, 

1975), most studies fail to show any gender preference here (Grob et al., 1997; Hancock & Rubin, 

2015; Hladik & Edwards, 1984; Kollock et al., 1985a; Mulac et al., 1986; Turner et al., 1995). 

Apart from this, it is also found that women delete more subordinators (Mulac & Lundell, 1986) 

and  that men utilize more passive voice (Brownlow et al., 2003), but for the overall use of 

dependent clauses for both genders, there is no significant difference (Hancock & Rubin, 2015). 

 2.3.4 Lexical features 

By lexical features, they mean either words belonging to certain parts of speech, or other 

lexical semantic subcategories. 

Almost every major part of speech has been investigated by previous researchers. For 

example, Wood (1966), Yu (2013) and Brownlow et al. (2003) find that men use more nouns, 

verbs, modifiers and articles than women, while Gleser et al. (1959), McMillan et al. (1977) and 

Poole (1979) find that women use more auxiliary words, modals and prepositions than men. In 

terms of conjunctions, women are shown more likely to utilize opposition conjunctions (such as 

"but," "although" etc. see Mulac et al., 1986, 1986), but it is inconclusive as to which gender uses 

more justification conjunctions (such as "because," "since" etc. see Hancock & Rubin, 2015; 

Mulac et al., 1986; Mulac & Lundell, 1986; Turner et al., 1995). In pronoun, the general findings 

are that personal pronouns (e.g., I, we, you) and the first person singular “I” are mostly used by 

women (Brownlow et al., 2003; Hirschman, 1994; Mulac et al., 1988; Mulac & Lundell, 1986; 

Poole, 1979), although two recent studies have showed either the opposite (Yu, 2013, p. 201) in 

personal pronoun or non-significant differences (Hancock & Rubin, 2015) in both regards. In 

contrast, men are found to use more third person pronouns (Brownlow et al., 2003; Hirschman, 

1994). And in negators (i.e., not, and n’t), there are three studies suggesting that women use them 

more frequently, but there are also two studies showing no significant differences between men 

and women (Hancock & Rubin, 2015; Hladik & Edwards, 1984) in using them. Also noticeable 

are Sause’s (1976) findings, which show that kindergarten boys use both more first person singular 

“I” and negators  than girls in structured interviews conducted by the researcher, contracting with 

general findings provided by empirical research on adult’s language.  

In the semantic subcategories of verbs, Mulac and Lundell (1986) find that men use more 

frequently “impersonal uncertainty verbs” (e.g., seem), progressive verbs (i.e., verb with -ing), and 
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women use more frequently verbs of cognition, but there are no significant differences in their use 

of personal disclaimer verbs (e.g., suppose) and action verbs (e.g., splash, crash). However, Grob 

et al. (1997) and Gleser et al. (1959) find that personal disclaimer verbs and destructive action 

verbs are used more often by men. Additionally, Precht (2008) reveals that verbs related to mental 

activities, such as “believe, figure, guess,” are preferred by men. 

Stance-related words or phrases are also well examined, especially for intensive adverbs 

and hedges, which according to Lakoff (1973, 1975) are typical features of women’s language. 

While intensive adverbs are generally female preferential as most studies have shown this pattern 

(Crosby & Nyquist, 1977; McMillan et al., 1977; Mulac et al., 1988; Mulac & Lundell, 1986; 

Tagliamonte & Roberts, 2005; Turner et al., 1995) with a few indicating that they are gender 

neutral (Hancock & Rubin, 2015; O’Barr & Atkins, 1980), there is only one study (Crosby & 

Nyquist, 1977) suggesting that women use more hedges with the majority claiming no gender 

differences there (Dixon & Foster, 1997; Grob et al., 1997; Hancock & Rubin, 2015; Mulac & 

Lundell, 1986; O’Barr & Atkins, 1980; Precht, 2008; Turner et al., 1995). Lakoff (1973, 1975) 

also implies that women’s language is characteristic of empty adjectives (e.g., charming, divine), 

qualifiers (e.g., maybe, perhaps), and more polite words (e.g., please, thanks), but except the first 

one, which is confirmed by Crosby and Nyquist (1977), the rest two are found to be unrelated to 

gender (Crosby & Nyquist, 1977; McFadyen, 1996; O’Barr & Atkins, 1980) as no significant 

differences can be identified. Moreover, Precht (2008) finds that men and women do not 

significantly differ in using emphatics (e.g., a lot, absolutely), general evidential expressions (e.g., 

actually, of course), boulomaic expressions (e.g., I’d like, I need), and general affect expressions 

(e.g., amazing, bad, beautiful). 

  Finally, among other things, men are found to know more synonyms for “sexual 

intercourse” (Walsh & Leonard, 1974) and use more expletives (Precht, 2008). In terms of specific 

references, two studies (Gleser et al., 1959; Mulac et al., 1986) show that women are more likely 

to use words referred to emotions and feelings (also see Brownlow et al., 2003; Yu, 2013), and 

that men refer more to objects-related words (e.g., space, time, quantity), implying two distinctive 

speech styles by men and women. Sause’s (1976) study on kindergarten kids, however, somehow 

shows a different picture as boys both use more words about objects and certain words denoting 

emotions and feelings. 
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2.4 Gender in classroom interaction studies  

Gender remains a popular and important topic in the body of the classroom interaction 

literature, but classroom discourses given by male and female instructors are relatively less 

researched. A recent literature review conducted in this respect (Howe & Abedin, 2013) analyzed 

225 studies from 1972 to 2011 worldwide. It was found that while about 1/5 of studies were related 

to gender, making gender the most common topic among others, only 2 articles discussed the 

instructor’s gender and both focused mainly on classroom interaction patterns instead of the 

content of the instructor discourses. This review is consistent with several other similar reviews 

over time (Howe, 1997; Litosseliti, 2006; Sabbe & Aelterman, 2007), implying small 

advancements in research to the subject matter regarding language use by the instructors of 

different genders in the classroom setting. As suggested by these reviews, most of the studies in 

classroom interaction research tend to be student-oriented, concentrating on the gender differences 

in language behaviors between male and female students during the classroom communication, 

such as asking questions, responding to instructors, interruption, group collaborations etc. 

This general tendency is also true for those that have taken the gender of instructors into 

account but discuss it mostly with reference to student’s genders. Generally, it is found that the 

gender composition of the class makes a difference in term of classroom interaction (Canada & 

Pringle, 1995; Chavez, 2000), and there are varying observations concerning how male and female 

instructors might treat students of different genders differently with regard to the grade level of 

students (Hopf & Hatzichristou, 1999), classroom subject (Duffy et al., 2001), student’s 

achievement (Good et al., 1973) etc. Although male and female instructors are presumed to differ 

in teaching styles, capacities and effects (Chudgar & Sankar, 2008; Sabbe & Aelterman, 2007), it 

is not well agreed whether there are significantly different behaviors in teaching between these 

two gender groups (Good et al., 1973; Hopf & Hatzichristou, 1999).  

When it comes down to gender differences in instructor discourses, I only found three 

classroom-based studies to date that look into instructor discourses and investigate gender-related 

differences (Doray, 2005; Rashidi & Rafieerad, 2010; Rashidi & Naderi, 2012). All these 

investigations are based on ESL/EFL classrooms. Doray (2005) is a qualitative study based on a 

small size of dataset collected from six classes in Australia, while the research foci for Rashidi and 
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Rafieerad (2010) and Rashidi and Naderi (2012) are the interaction patterns in Iranian classroom, 

or specifically, “discourse acts” displayed in “Teacher-Student Talk” and “Student-Teacher Talk.” 

The conclusions drawn from these studies are conflicting. Only Rashidi and Naderi (2012) asserts 

that female instructors appear to be more interactive, supportive and patient than male instructors 

in terms of the corresponding frequencies of certain discourse acts. The other two studies, however, 

show more similarities than differences between these two gender groups in their language styles. 

Overall, currently fairly little is known about whether and how male and female instructors 

may be either different or similar in their classroom discourses. Besides, please note that there are 

also two important differences between the current study and previous studies that are worth 

mentioning. First, most studies referenced above took observations from elementary or secondary 

classrooms, which might be reasonably dissimilar to university classrooms in the way how 

students and instructors interact with one another. Second, although three studies are devoted to 

instructor discourses, they do not provide a comprehensive and detailed account of how language 

is used by male and female instructors because they all relied on relatively small-sized samples 

with a limited set of linguistic features hand counted. Plus, ESL/EFL classes are rather distinct 

from the majority of other non-language classes in that the language used in foreign language 

classroom is both the medium of instruction and the content of the lesson (Willis, 1992). In other 

words, these studies might not be well able to represent the instructor discourse in a normal non-

language classroom setting, on which this study is based. 

 

2.5 Previous corpus-based studies in language and gender 

Corpus-based studies in language and gender appear to have been increasing recently. 

However, to the best of my knowledge, the current research is only able to identify two recent 

studies based on spoken corpus to investigate the language use by males and females, which are 

Precht (2008) and Yu (2013).  

The corpus used in Precht (2008) is the American conversation section of the Longman 

Corpus of Spoken and Written English (LCSWE), which consists of nearly 900,000 words of 

conversations across different real-life settings, e.g., workplace, family, school, and various social 

encounters. By collecting 180 most frequent stance expressions (i.e., words or phrases) from 
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previous related studies and incorporating them into a computer program, called Stance Search, 

that the author developed, Precht (2008) finds only 35 individual expressions, about 20% of all, 

that show a significant difference between men and women. However, in terms of the three overall 

categories that are present in the study, namely, affect, evidentiality and quantification, there is no 

statistically significant difference. For example, of 27 hedges included in the study, although it is 

found that men use 5 specific hedging expressions significantly more frequently (i.e., about, 

basically, pretty, like + adj/noun, something like) and women use 3 significantly more frequently 

(i.e., almost, maybe, well), the overall comparison yields an F of 0.0008 and p of .97, suggesting a 

very strong similarity rather than difference. Precht (2008) therefore concludes that, although men 

and women do not use exactly the same stance expressions, those they use are pretty much of the 

same kinds. 

 Unlike Precht (2008), Yu (2013) particularly studies the congressional speeches delivered 

by male and female legislators from the 101st to the 110th Congress (1989-2008) in the US with a 

much larger corpus of 152 millions words collected from the website. The linguistic features 

examined in her study are based on previous corpus-based studies in language and gender (written 

aspect), especially Newman et al. (2008), and include three parts: (1) function words, (2) parts of 

speech, and (3) social and psychological categories as in Linguistic Inquiry and Word Count 

(LIWC). She finds that over the past 20 years under analysis, there are persistent gender differences 

existent in the congressional speeches, regardless of the topic of debate. More specifically, it is 

found that, on the one hand, female legislator’s speeches contained feminine language styles 

characterized by more use of emotion words and fewer articles, consistent with previous studies. 

On the other hand, several stereotypical masculine features are also displayed by speeches of these 

female legislators, which include more use of nouns, long words, and slightly fewer personal 

pronouns. This “unique” mixed language style is explained as the professional needs of female 

legislators to conform to male norms while maintaining their own gender identities. Overall, the 

general language style between male and female legislators still appears to be comparable, since 

the majority of linguistic features under investigation have either small or negligible effect sizes.  

 Besides, more corpus-based studies in language and gender can be found in written text 

analysis. For example, Biber and Burges (2000) examine 95 drama texts collected from 1650 to 

1990. Applying the Multi-Dimensional (MD) analysis developed in Biber (1988), they find that 

female authors are more involved and tentative than male authors when portraying their characters, 
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regardless of gender of the character. Consistent with this, Argamon et al. (2003) study several 

lexical and syntactic features in a collection of fiction and non-fiction documents, finding that 

female’s writing is more “involved” while male’s more “informational” as the former used 

considerably more pronouns and the latter more noun specifiers. In Newman et al. (2008), they 

synthesize 70 previous studies across countries and create a corpus consisting of 14,000 texts5. By 

applying LIWC with an emphasis on function words, they find small but systematic gender 

differences with women using more words related to psychological and social processes and with 

men using more words related to objects properties and impersonal topics. The LIWC has also 

been applied by a recent doctoral thesis (Khan, 2020) which analyzes the language differences in 

Pakistani English E-Newspapers by men and women bloggers and finds 65 linguistic features out 

of 93 to be overused either by men (e.g., long words, articles, numbers) or by women (e.g., 

pronouns, negation, emotion words). Furthermore, texts on various social media have also been 

increasingly popular among scholars studying language and gender (e.g, Bamman et al., 2014; 

Herring & Paolillo, 2006; Schwartz et al., 2013). 

 To conclude, although recent years have seen a growth of corpus-based studies in the field 

of language and gender, corpus that represents spoken speech remains underexplored. The only 

two related studies presented in this review, however, have analyzed either corpus mixing various 

contexts (Precht, 2008) or one made up of highly crafted speeches (Yu, 2013), neither of which 

can provide a detailed insight into how language is used in a specific social setting.  

 

2.6 Chapter summary 

As mentioned in the Introduction chapter, there is currently little empirical knowledge 

about how language is used by instructors of different genders in the classroom context. This 

chapter lends support to this argument by reviewing literature in previous gender studies in the 

classroom setting and those that have employed corpus to investigate language use by different 

genders. Although three preliminary studies can be identified analyzing instructor discourses in 

ESL/EFL classrooms, their findings are conflicting, the number of linguistic features examined is 

relatively small, and the ESL/EFL classrooms may be not representative enough to be used to 

 
5 Note that the corpus used in their research is 93% written and 7% transcribed from speech. Therefore, it is 

considered as a written corpus by this study.   
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discover the relationship between language and gender in normal non-language classroom settings. 

As for corpus-based studies in language and gender, this study is only able to uncover two with 

the rest all based on written texts. For the time being, there has been no research utilizing classroom 

corpus in this field.  

This chapter also details the 73 linguistic features previously analyzed based on 35 

quantitative language and gender studies in spoken speech. Since this is merely a narrative review, 

unlike the meta-analytic counterpart, it cannot synthesize the quantitative data from the previous 

related studies about each one of the linguistic features together. However, the patterns of these 

results reveal an unignorable inconclusiveness and inconsistency. As can be seen from Appendix 

A, there is no clear evidence that a linguistic feature is predominately used by one gender. 

Nevertheless, it must be acknowledged that these previous studies lay a solid foundation for the 

following research to have a much broader range of linguistic features to choose from when 

studying the relationship between language and gender, which makes a more systematic 

examination possible. 

Although it is impossible to explain why those studies differ in their findings, the effect of 

varying contexts is undeniable. As proposed by dynamic approach, gender is a social construct 

and therefore should be put into a specific social context in relation to other social factors when 

we discuss it. However, in practice, these factors usually remain largely ignored. This may be in 

part because of the remaining influences of the essentialist views, characterized by another three 

previous major approaches, namely, deficit approach, dominance approach and difference 

approach, which overemphasize the effect of gender on people’s language use and hence treat 

gender as a static, fixed factor that has a determining effect on language use. Of course, this is also 

in part because of the technical difficulty to completely separate gender from other factors with 

which gender is intertwined. Either way, examining gender within a specific context without 

overgeneralizing it becomes a common practice in the field (Coates, 2013; Crawford, 1995).  
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CHAPTER THREE: METHODOLOGY 

3.1 Dataset 

As the main focus of this study is only on comparing classroom discourses delivered by 

male and female instructors, the instructor part of the classroom discourses in British Academic 

Spoken English (BASE) corpus was therefore extracted to compile a corpus of instructor 

discourses. Before that, this section first presents a brief introduction to the BASE corpus below. 

3.1.1 The BASE corpus 

The BASE corpus comprises a collection of transcripts of 160 lectures and 39 seminars 

recorded at the Universities of Warwick and Reading, UK, from 1998 to 2005 (Nesi & Thompson, 

2006; Thompson & Nesi, 2001). As this study focuses on classroom discourses delivered by 

university instructors, only those 160 lecture transcripts were selected, which contain about 1.2 

million tokens in total. 

These lecture transcripts are equally divided into four academic disciplines, namely, Arts 

and Humanities (AH), Life and Medical Sciences (LS), Physical Sciences (PS) and Social Studies 

and Sciences (SS) with each discipline assigned with 40 transcript files. Accordingly, the transcript 

files were named with three parts: (1) the corresponding lowercase forms (i.e., “ah,” “ls,” “ps,” 

“ss”) in the beginning denoting the academic discipline of the transcript; letters “lct” in the middle 

to indicate the speech type as lecture; and a three-digit identifier ranging from 001 to 040 in the 

end. For example, the “ahlct001” means a lecture transcript file in AH that has been coded as 001.  

All these lecture files are available in XML (Extensive Markup Language) format and 

annotated in accordance with standards established by Text Encoding Initiative (TEI). That means, 

each file is made up of a header that stores metatextual information about the lecture, and a body 

that contains the transcribed texts of the lecture along with certain amounts of annotations used to 

indicate some contextual events or behaviors (see below).  

The demographic information of the classroom speakers, including instructors, is in the 

header section, which includes their roles and genders (or “sex” in their term). In particular, there 

are two types of speakers in the BASE corpus, students or non-students; and the speakers’ roles 

can either be “main speaker,” “participant,” or “observer.” Instructors were all labelled as “main 

speaker.” Moreover, each speaker was assigned an id that contains two letters and a 4-digit code. 
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The first letter indicates the speaker’s role where “n” was used for non-student (i.e., instructor or 

staff), “s” for student and “o” for observer. The second letter, mostly “m” or “f,” are indicators of 

gender. The letter “u” was sometimes used for a speaker whose gender was unknown, but there is 

no case of the instructor’s gender being labelled as “u” in the corpus. Therefore, a speaker with an 

id “nm0001” can be recognized as a male who is not a student.  

In addition to the raw text of the classroom discourse, the body section is filled with tags 

encoding paralinguistic information, such as the boundary of an utterance, overlap, laughter, 

reading, and instructor’s pedagogical behaviors. For example, in the BASE corpus, the tag “<u>” 

is used whenever a person starts speaking and the tag “<reading>” is used whenever a person starts 

reading. Besides, the corpus is entirely unpunctuated.  

3.1.2 Construction of corpus of instructor discourses 

All the 160 BASE lecture files were first downloaded in XML format at its official website: 

http://www.reading.ac.uk/AcaDepts/ll/base_corpus/. Then a Python package called BeautifulSoup 

(version 4.0, see: https://www.crummy.com/software/BeautifulSoup/) was utilized to process and 

extract discourses delivered by all the instructors labelled as “main speaker,” which resulted in 

164 instructors identified. The reason why the number of instructors exceeds the number of lecture 

files is that there are three lectures where there is more than one instructor, as shown in Table 3.1 

below. These instructors have produced over 95% of tokens6 in the entire classroom discourses 

(i.e., raw text), which reflects a highly monologic nature of university classroom discourses.  

Table 3.1  

Lecture files that contain more than one instructor.  

Filename ID Role # of tokens spoken % of tokens spoken 

 

lslct023 

nf0340 main speaker 2256 35.48% 

nm0341 main speaker 1726 27.14% 

nm0342 main speaker 1042 16.39% 

 

pslct023 

nf0856 main speaker 3648 49.88% 

nm0857 main speaker 3666 50.12% 

 
6 Tokens are simply defined as space-separated strings and the number is counted accordingly.  

http://www.reading.ac.uk/AcaDepts/ll/base_corpus/
https://www.crummy.com/software/BeautifulSoup/
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sslct035 

nm1220 main speaker 2737 27.59% 

nf1221 main speaker 6910 69.66% 

 

With all the instructors identified, it was found that the number of male instructors was 

consistently larger than female instructors by 2 times (for AH, LS, SS) or even about 6 times (for 

PS) across the four academic disciplines. To avoid the increased uncertainties of individual 

variabilities from one gender group affecting the later comparisons of language use across genders, 

the number of male and female instructors were balanced, through which 92 gender-balanced 

lecture transcripts were obtained. Since in every academic discipline, the number of female 

instructors is always smaller than male instructors, an equal number of male instructors were 

randomly selected to match their female counterparts. The full list of selected BASE files and 

included instructors can be seen in Appendix C.  

As a result, the resulting corpus contains 92 separated text files saved in “.txt” format. At 

this stage, all the original tags were still kept for the later text processing and feature extraction. 

The only exception was made for texts read by the instructors denoted by the <reading> tags. The 

read texts were removed because they were apparently not something that the instructors had 

actually said on their own. Table 3.2 gives the basic statistics of the compiled corpus.  

Table 3.2  

Basic statistics of the compiled corpus of instructor discourses. 

 

Academic 

Discipline 

Male Instructor Female Instructor  

# of text tokens 

(raw text) # of lecture files Average tokens # of lecture files Average tokens 

AH 13 6935.6 13 7055.7 181887 

LS 13 5502.7 13 4578.7 131058 

PS 6 5372.5 6 4993.2 62194 

SS 14 7682.5 14 8132.4 221408 

All 46 6554.1 46 6414.3 596547 
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Please note that, although this study does evaluate whether academic disciplines, as a whole, 

impact the language use of instructors, the focus is to examine the overall gender effects and the 

specific gender effects within each academic discipline. Therefore, the number of lecture files is 

not balanced across the four academic disciplines. 

 

3.2 Linguistic Features under analysis 

The goal of this study is to quantitatively and systematically compare language use by male 

and female instructors giving lectures in the university classrooms. Therefore, selecting a large set 

of linguistic features that can represent the complexity and various facets of language use becomes 

rather essential. In this section, I first explain how these linguistic features are selected and then 

illustrate briefly how the extraction of these features is automated by a Python program built for 

this study. Finally, extraction results of this program are compared with another similar program 

and manually evaluated precision and recall for parts of the results are also presented.  

3.2.1 Feature selection 

The linguistic features selected for analysis in this study come from two sources, namely, 

the 73 linguistic features summarized in the last chapter (or see Appendix A) from previous 

empirical studies in language and gender, and the Multi-Dimensional (MD) analysis framework 

as in Biber et al. (2004) and Biber (2006), which includes 129 linguistic features specifically 

designed to study university language. These 129 linguistic features are listed in Appendix B. 

There are two reasons as to why linguistic features from Biber et al. (2004) and Biber (2006) 

are considered as one of the two major sources. First, similar to the features summarized from 

previous language and gender studies, these 129 linguistic features also cover a variety of aspects 

of language use in English, often in a comparable or complementary way. But unlike the former, 

whose elements are either often vaguely defined by the authors or conveniently summarized by 

this study, the latter constitutes a more concrete and systematic analytical framework that is created 

for computational automation. In other words, this framework contains many linguistic features 

that have already been studied previously in the language and gender field and at the meantime 

also provides clearer and more complete descriptions to these features, which makes them much 
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more extractable by computer programs. Second, the MD analysis framework, initially developed 

by Biber (1988), has been proven to be an effective corpus-linguistic approach to studying textual 

variations across different registers and genres of both spoken and written texts for general 

purposes (see discussions in Friginal, 2013). For example, over the past 31 years, this framework 

has already been applied to analyze texts of different registers and genres (Biber, 1988, 1989), 

diachronic dramas written by male and female authors (Biber & Burges, 2000), L2 writing 

(Friginal & Weigle, 2014), TV show language (Al-Surmi, 2012), and weblogs (Daems et al., 2014) 

etc. The difference between the updated MD analysis framework used in this study and the initial 

one is that the former is an extension and update to the latter, which only includes 67 general 

linguistic features. 

However, not all the linguistic features from these two sources are included in this study. 

This is because not all of them are extractable given the information provided or reasonable to be 

extracted. Although the MD analysis framework is a designed program created by Biber and 

colleagues, it itself is not open source, not to mention the summarized linguistic features informed 

by previous studies. Therefore, there is a need of selection in terms of which linguistic features 

will be finally examined in this study. Three criteria were applied for this task as presented below: 

Extractability. As this is a macroscopic study dealing with a corpus with over half million 

tokens, the extractability of the linguistic features under investigation is a prerequisite for the 

inclusion of features to analyze. From the perspective of information extraction or text processing 

(Jurafsky & Martin, 2009; Manning et al., 2008), the extractability can be considered as a matter 

of whether a linguistic feature can be extracted by a script with good precision and recall. The 

precision stresses the correctness within the extracted items, while the recall emphasizes the 

correctness within all the desired items, not just those that get extracted. Accordingly, a high 

precision means a low rate of false positives and a high recall a low rate of false negatives. To 

minimize both false positives and negatives, this study takes both the precision and the recall into 

account when selecting linguistic features. Specifically, on the one hand, due to the limitations of 

the corpus, certain features cannot be extracted precisely. For example, since the BASE corpus is 

totally unpunctuated7, linguistic features, such as sentence types and some syntactic features, 

 
7 Although there are a few auto-punctuation tools available online, the general accuracy for spoken texts is 

not ideal, less than 70% or even lower (Tilk & Alumäe, 2016). 



 31 

whose precise identification is highly dependent on punctuation are excluded. Besides, I also 

exclude features that require extensive manual checking to be precisely extracted, such as minimal 

responses, backchannels, and those that are actually not homogeneous inside, e.g., “you 

know”(Dixon & Foster, 1997; Holmes, 1986). On the other hand, if a linguistic feature was defined 

on a basis of a few rules or elements that are judged to be not sufficient to represent it and cannot 

be extracted with a decent recall, it is also discarded. This mostly happens to those open-class 

lexical categories. For example, features like “action verb,” “reference to emotions,” and “time-

attributive adjective” etc. are deemed as inappropriate for inclusion because the original papers 

that propose them only provided a very limited number of lexical representations for these features.   

Practicality. The practicality refers to the practical value and linguistic significance to 

examine a linguistic feature. If a linguistic feature is not practically worth examining, it will not 

be examined. For instance, extracting “number of words” is fairly workable, but it does not make 

sense to make it as a specific feature because these lectures vary greatly in their durations and there 

is no information on instructors’ speaking time to normalize the number of words produced in a 

given time. Besides, in the MD analysis framework, there are 5-level frequency unigram features 

for nouns, verbs, adjectives and adverbs (e.g., common, moderately common, text-specific, 

discipline-specific, mode-specific), which, however, are simply overwhelmingly large to extract. 

These 20 linguistic features are thus discarded.  

Exclusivity. The exclusivity of a linguistic feature is broadly interpreted in terms of both 

its content and its communicative function in relation to other features. A linguistic feature is thus 

considered as exclusive when either one of these two conditions is different from another linguistic 

feature, which might share a similar content or a similar communicative function. For example, 

counting the number of nouns by logic also involves the counting of its subcategories (e.g., animate 

noun, cognitive noun), but they are still exclusive to each other as they differ in their 

communicative functions. Similarly, even though the mean word length and the number of six-

letter and longer words both point to the formality of language use, they are two distinct 

measurements that might turn out complementary and therefore are seen as exclusive at this stage. 

To improve the exclusivity of the selected linguistic features, features that are mutually identical, 

namely reduplicates, will be reduced to one. Similarly, features that have overlapping contents and 

comparable communicative functions, will be also merged together into one feature, renamed after 

the one that contributes the most to the content when necessary. For example, “intensive adverb” 
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in Appendix A and “amplifier” in Appendix B are merged into “amplifier” since the latter provides 

more lexical items in this specific feature than the former. Additionally, if one linguistic feature is 

covered up by two or more other sub-features, and this feature does not carry any special 

communicative function distinct from its sub-features, it is seen as a reduplicate to these sub-

features and deleted as a result of that, such as “passive voice” versus “agentless passive” and “by 

passive.” 

The whole process of the feature selection process is illustrated in Figure 3.1 below. The 

details of which feature is included, and which feature is not can be found in Appendix A and B.  

 

Figure 3.1 Process of linguistic feature selection 

 

As a result of this selection process, a total of 98 linguistic features have been selected, 

which is shown in Table 3.3 below. These features are again restructured into four broad categories 

employed in the last chapter for the ease of listing, namely, structural features, conversational 

features, sentential features and lexical features, but the general framework to group them into 

certain subcategories is taken from Biber et al. (2004) and Biber (2006) since more than 2/3 of 
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these features directly come from their MD model. Please note that, except three features, i.e., 

words per utterance, mean word length and type-token ratio, which are already normalized values, 

in this study, the normalization rate for the remaining features was set at 100 words. Besides, 42 

linguistic features that are also present in the original MD analysis framework as in Biber (1988) 

are asterisked in Table 3.3. To know more details about linguistic features, please refer to 

Appendix D, where the algorithms for extracting these features are also provided. 

Table 3.3  

Linguistic features to examine in this study.  

Structural Features 

words per utterance (WPU); utterances (UTT); 6-letter words and above (SLW); 

mean word length (WML)*; type-token ratio (TTR)* 

Conversational Features 

overlap (OLP); contraction (CONT)* 

Sentential Features 

Passive voice agentless passive (AGPA)*; by passive (BYPA)* 

Tense past tense (PAST)*; perfect aspect (PEAS)*; non-past tense (NONP); progressive tense (VING)a 

Split structure spilt auxiliary (SPAU)* 

Coordination phrasal coordination (PHCO)*; independent clause coordination (CLCO)* 

WH structure WH question (WHQ)*; WH clause (WHC)* 

Nominal postmodifying 

clause 

That relative (THRA); WH relative on subject position (WHRS)*; WH relative on object 

position (WHRO)*; WH relative with fronted preposition (WHRFP)*; past participial 

postnominal clause (PPPCL)* 

“To” clause preceded by speech act verb (TSAV); cognition verb (TCOV); desire/intent/decision verb (TDIDV); 

modality/cause/effort verb (TMCEV); probability/simple fact verb (TPSFV); certainty adjective 

(TCAJ); ability/willingness adjective (TAWAJ); personal affect adjective (TPAAJ); 

ease/difficulty adjective (TEDAJ); evaluative adjective (TEVAJ); control noun (TCNO) 

“That” clause preceded by nonfactive noun (THNFN); attitudinal noun (THATN); factive noun (THFAN); likelihood noun 

(THLKN); nonfactive verb (THNFV); attitudinal verb (THATV); factive verb (THFV); 

likelihood verb (THLKV); likelihood adjective (THLKAJ); attitudinal adjective (THATAJ) 

Lexical Features 

Part of speech nouns (NOUN); verb (VERB); noun modifier (NMOD); article (ART); modal (MD); negator 

(NEG)*; preposition (PREP)* 
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Pronoun first person pronoun singular (FPPS)b; first person pronoun plural (FPPP)*; second person 

pronoun (SPP)*; third person pronoun (TPP)*; pronoun it (PIT)*; demonstrative pronoun 

(DEMP)*; indefinite pronoun (INDP)* 

Noun sub-categories nominalization (NOMZ)*; animate noun (ANMN); cognitive noun (COGN); concrete noun 

(CONN); technical noun (TCHN); quantity noun (QUAN); place noun (PLAN); 

group/institution noun (GIN); abstract/process noun (APN) 

Verb sub-categories “be” as main verb (BEMV)*; pro-verb do (PROD)*; activity verb (ACTV); communication verb 

(COMV); mental verb (MENV); causative verb (CAUV); occurrence verb (OCCV); existence 

verb (EXV); aspectual verb (ASPV) 

Adjective sub-categories attributive adjective (ATTAJ)*; predictive adjective (PREAJ)* 

Adverb sub-categories place adverb (PLAAD)*; time adverb (TMAD)*; nonfactive adverb (NFAD); attitudinal adverb 

(ATAD); factive adverb (FAD); likelihood adverb (LKAD) 

Conjunction 

subcategories 

causative adverbial subordinator (CAUSA)*; conditional adverbial subordinator (CONDA)*; 

contrastive adverbial subordinator (CONCA)c; other adverbial subordinator (OTHA)* 

Modal subcategories possibility modal (POSMD)*; necessity modal (NECMD)*; predictive modal (PRMD)* 

Stance-related 

expressions 

conjunct (CNJT)*; downtoner (DTN)*; amplifier (AMP)*; hedge (HEDG)*; emphatic (EMP)*; 

polite expression (PLEP); general evidential expression (EVIEP) 

Notes: 

*: Features also present in Biber (1988). Please refer to Appendix D for more details. 

a: Originally named “progressive verb.” To make it fit into the current framework, it was renamed as “progressive 

tense.” As far as I am concerned, this feature was meant to be “progressive tense” but called otherwise. 

b: Please note that here “first person pronoun” as in Appendix B is divided into singular and plural two types since 

the former is very often studied in language and gender studies (see “I” reference in Appendix A) and these two forms 

have very distinct meanings. But in the “comparison with the MAT” section, they are merged into “first person 

pronoun” for comparison purposes.  

c: Renamed after “opposition” taken from Appendix A.    

 

3.2.2 Feature extraction  

A Python program called Linguistic Feature Extractor (LFE) was created for this study to 

extract the linguistic features listed in Table 3.4 above. The program performs three sub-tasks, 

namely, text cleaning, part of speech (POS) tagging, and feature extracting.  

The LFE program first cleans the original texts by getting rid of all the irrelevant and noisy 

information. For example, the program removes all the original tags in the corpus, including those 

indicating utterances and overlaps, both of which will be counted along the way for the calculation 
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of three linguistic features related to them (i.e., words per utterance, utterances, and overlaps), as 

their existence only adds to unnecessary noise for the later POS tagging and feature extracting. 

Besides, truncations and non-lexical items, such as filled pause, will be removed since they often 

cannot be reliably POS tagged by the current POS tagging software. 

 After the text cleaning, the program applies the latest version of Stanford POS tagger from 

Stanford CoreNLP 4.1.08 to annotate the corpus with POS tags (C. Manning et al., 2014), which 

are adopted from the Penn Treebank tag set9. The Stanford CoreNLP is originally written in Java, 

but this study utilizes a Python wrapper, named stanforecorenlp (version 3.9.1.1)10, to Stanford 

CoreNLP server to access the functionalities of Stanford CoreNLP so that the program is written 

in pure Python language and the features can be extracted with a single run. The POS tagging is 

conducted on the basis of space-separated strings with whitespace tokenizing option turned on, 

instead of the default setting which does not constantly treat hyphen-connected tokens as words. 

However, as the whitespace tokenizing option overwrites all the other tokening options, the 

contracted token splitting (e.g., I’m, gonna, wanna) is done in the previous text cleaning step by 

applying the same set of splitting rules. Additionally, when the feature extraction starts, “not” and 

its contracted form “n’t,” which are tagged as RB (i.e., adverb), are re-tagged as “NEG” (i.e., 

negator) to avoid them being recognized as adverbs and to disambiguate.  

 The POS tagged texts are then used to extract the majority of the selected linguistic features, 

except seven features listed under “Structural Feature” and “Conversational Feature” whose 

extraction does not need POS tagging information. The extraction algorithms, as described in 

Appendix D, are all written in Regular Expression (Regex). For example, for a pure lexical feature, 

it is extracted by identifying all the instances of corresponding lexical items, so the Regex is written 

in a way that incorporates an exhaustive list of lexical items for that feature. For other features 

whose occurrences are dependent on the combination of the surrounding words, they are extracted 

by specifying the possible and obligatory words that precede or follow. As over 2/3 of linguistic 

features in question of this study are directly taken from Biber’s MD analysis framework (Biber, 

2006; Biber et al., 2004) and 42 of them are present in Biber (1988), the construction of these 

Regex rules is highly inspired by the algorithms described by Biber (1988).    

 
8 See: https://stanfordnlp.github.io/CoreNLP/.  
9 See: https://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html.  
10 See: https://github.com/Lynten/stanford-corenlp.  

https://stanfordnlp.github.io/CoreNLP/
https://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html
https://github.com/Lynten/stanford-corenlp
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By default, the program outputs the quantitative data of the inbuilt 98 linguistic features, a 

POS tagged version of the corpus, and the extracted results/instances for all the features except 

three ratio features, i.e., words per utterance, mean word length and type-token ratio, with the latter 

two outputs being optional. These outputs are automatically saved within the corpus directory 

separately. As mentioned above, the default normalization rate was set at per 100 words, but this 

can be changed into any other value. Besides, LFE also makes it possible to search for any given 

Regex patterns, inbuilt or not, and to display and save the search results with a specified length of 

words spanning around. The program is made open source and available in: 

https://github.com/jaaack-wang/ling_feature_extractor/tree/Thesis_Project_Version.  

3.2.3 Manually evaluated precision and recall  

The precision and recall of the LFE outputs were calculated manually. However, due to the 

limits of time and resources, only a small portion of the features and files were evaluated here.  

More specifically, the linguistic features that show unambiguous patterns are excluded, as 

these features can be confidently extracted with perfect or nearly perfect precision and recall. 

These unambiguous patterns include Stanford POS tags (e.g., past tense, non-past tense, noun, 

verb), three ratio features (i.e., words per utterance, mean word length and type-token ratio), some 

simple patterns (i.e., six-letter word and longer, contraction) and pure lexical features (e.g., article, 

pronouns excluding demonstrative pronoun, noun subcategories and speech act verb followed by 

a “to”) that can be extracted by a finite word list. I also inspected the extracted outputs for these 

features to avoid possible mistakes made because of small errors in the codes as well as to make 

sure that these features could indeed be extracted with minimal problems. This selection process 

resulted in 20 linguistic features reserved for the later manual evaluation, most of them listed under 

Sentential Features (e.g., agentless passive, perfect aspect, spilt auxiliary) and some under Lexical 

Features (i.e., nominalization, be as main verb, pro-verb do, attributive adjective and predictive 

adjective) as in Table 3.4 above.  

To evaluate the precision and recall of these 20 features, I randomly selected 8 files from 

the corpus equally distributed across disciplines, about 9% of the entire corpus, for the manual 

checking. The precision was checked by simply counting the correct instances within the extracted 

results, using “save the extracted feature” function in the LFE. However, for practical reasons, the 

recall was not calculated on the basis of manually identifying every instance of these linguistic 

https://github.com/jaaack-wang/ling_feature_extractor/tree/Thesis_Project_Version


 37 

features across all the 8 selected files. Rather, I used the “display by regex” function built in the 

LFE to search other possible missing cases and estimate the total occurrences of the feature of 

interest. For example, in the LFE, perfect aspect that starts with “’s” is not identified by the LFE 

because “’s” is also highly likely to be the contracted form of “is,” which makes the extracted 

feature passive voice instead of perfect aspect. Similarly, for nominalization, I also checked all the 

words that end with “-tion, -ment, -ness, -ity” and their corresponding plural forms, but are not 

tagged as a noun by Stanford POS tagger. The final statistics for the precision and recall is shown 

in Figure 3.3.  

 

Figure 3.2 Precision and recall for the selected 20 linguistic features 

 

On average, the precision for these 20 is about 97.5%, and the recall is 95.0%. Although a few 

features are extracted with relatively low precision and recall, the lowest value is 90.7% for the 

precision (i.e., THRA, that relative, due to unpunctuated text) and 86.6% for the recall (AGPA, 

agentless passive, due to omission of “’s,” and a trade-off for precision). Taken together with the 

75 excluded features that can be more easily extracted, the LFE is expected to have the same or 
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higher level of precision and recall for the aggregated features than reported values for the selected 

ones.  

3.2.4 Comparison with the MAT 

The extraction results of the LFE program for the 42 linguistic features present in Biber 

(1988) were first compared with those generated by the Multidimensional Analysis Tagger 

(MAT)11 created by Nini (2014) to help evaluate the performance of LFE. Although these are only 

42 out of all the linguistic features under analysis, the rest features are relatively much simpler to 

extract as they mostly only involve counting POS tags and certain pure lexical features. The quality 

of the MAT output has been verified in citation and tested to be generally successful in replicating 

Biber’s (1988) research with reputations (Nini, 2014), which constitutes a good example to 

compare with. Mainly written in Perl, the source codes of the MAT can be accessed via: 

https://github.com/andreanini/multidimensionalanalysistagger.  

As the MAT uses a much earlier and outdated release of Stanford POS tagger (2013), 

outperformed by the latest refined version adopted by the LFE, the results of the pos-tag-based 

features from these two programs are not compared directly. Instead, the corpus cleaned up by the 

LFE was first inputted into the MAT, and then the POS tagged corpus automatically generated by 

the MAT was inputted back into the LFE so that the extracted results could be based on an identical 

POS tagged corpus and compared on an equal footing. Besides, an additional rule was added into 

the LFE to re-tag preposition “to” as “IN” according to the MAT’s algorithm, because the 2013 

Stanford POS tagger does not distinguish preposition “to” from infinitive “to” and consistently 

tags all instances of “to” as “TO.” 

 The boxplot in Figure 3.2 on the next page shows the differences in the results across the 

entire corpus between the two programs for the 42 linguistic features asterisked in Table 3.4. In 

the graph, the x-axis lists the 42 linguistic features in question whereas the y-axis shows the 

differences in the results between the two programs. More specifically, a positive value means that 

the LFE’s result is greater than that of the MAT or vice versa. Except the first column, mean word 

length (MWL), the rest features were all normalized at the rate of 100 words12, so the differences 

 
11  See: https://sites.google.com/site/multidimensionaltagger/home. Also note that this study uses the 

abbreviation MD to refer to Multi-dimensional analysis framework instead of MA, following Biber (2006). 
12 This also includes type-token ratio. The MAT program does not return it as a ratio but the total occurrences 

of unique tokens, which is against Biber (1988). Nevertheless, here I normalized it just for convenience.  

https://github.com/andreanini/multidimensionalanalysistagger
https://sites.google.com/site/multidimensionaltagger/home
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should be accordingly interpreted as per 100 words. A one-way ANOVA13 was also conducted for 

each linguistic feature and those that show significant differences are asterisked in semi-bold blue 

over the target feature. The statistical details for this boxplot can also be found in Appendix E. 

As shown in Figure 3.2, the two programs are roughly comparable. Although there are 1/3 

of the pairs (i.e., TTR, AGPA, BEMV, PEAS, SPAU, PHCO, CLCO, WHQ, WHC, DEMP, INDP, 

PROD, ATTAJ, PREAJ) showing strongly significant differences (p < 0.001), another 1/3 are 

identical (i.e., WHRFP, NEG, SPP, TPP, PIT, PLAAD, CNJT, DTN, AMP, CAUSA, CONDA, 

POSMD, NECMD, PRMD) with the rest 1/3 (i.e., MWL, CONT, BYPA, PAST, WHRS, WHRO, 

PPPCL, PREP, FFP, NOMZ, TMAD, OTHA, HDGE, EMP) being mostly similar. Generally, as 

detailed in Appendix D, the differences between the LFE and the MAT, especially those significant 

ones, are caused by the following three reasons.   

 

Figure 3.3 Differences in the results between the LFE and the MAT 

  

 
13 Since for every comparison, there are two sets of samples containing 92 data points, the robustness of 

ANOVA is high even when the dataset is not normally distributed (see section 3.3).   
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Firstly, these two programs have different feature extraction processes. While the MAT 

proceeds by first re-tagging or flagging all the targeted features and then counts the tags and flags 

afterwards, the LFE simply counts the frequencies of extracted features directly. This is because 

when the rules for extracting several linguistic features are distinct, the same feature will not be 

extracted more than once. Re-tagging and flagging thus become unnecessary. Although ideally, 

re-tagging might improve the extraction precision for lexical features by avoiding overcounting, 

in some case of multiword expression, it might be plausible to see, for instance, “in addition” as a 

conjunct (CNJT) and at the meantime consider the “addition” as a case of nominalization (NOMZ). 

Besides, if not crafted carefully, re-tagging can lead to overwriting and undercounting for those 

features that share overlapping lexicons. For example, in the MAT, all indefinite pronouns (INDP) 

are re-tagged, but these tags are largely overwritten by the later new tags for quantifier pronouns, 

which makes the results consistently smaller than the LFE’s. Nevertheless, as Figure 3.2 suggests, 

the impacts of extraction processes are mostly insignificant and small.  

Secondly, several algorithms in the MAT are refined in the LFE, which causes most of the 

differences in the results, especially the significant ones. For example, due to an incorrect Regex 

writing, the MAT cannot identify the contracted “’ve” (i.e., have), which reduces the frequencies 

of any linguistic features associated with that, such as perfect aspect (PEAS), and split auxiliary 

(SPAU). Similarly, the MAT also omits the contracted “’d” (i.e., had) in the context of perfect 

aspect, indiscriminately takes the contracted verb “’s” as a form of “to be” in agentless passive 

(AGPA), and includes pro verb do (PROD) “doing” and “done” as part of auxiliary “do” 

throughout. All these inaccurate global settings lead to the results having either increased false 

positives (e.g., AGPA), false negatives (e.g., PROD, PEAS), or both together (e.g., SPAU). 

Moreover, in the LFE, hyphens are excluded in the calculation of mean word length (MWL), words 

are lemmatized for type-token ratio, “or” is added along with “and” into phrasal coordination 

(PHCO) and independent clause coordination (CLCO), and the contracted “’s” as in “let’s” is 

additionally counted for the first-person pronoun (FPP) to improve the precision or the recall. 

Besides, the LFE rewrites algorithms in the MAT, such as WH question (WHQ) and clause (WHC), 

where the recall is extremely low in the MAT outputs because of their restrictive dependence on 

punctuations and certain types of preceding verbs. 

Lastly, the LFE defines attributive adjectives (ATTAJ) differently from the MAT, which 

leads to different algorithms between the two programs. Although the LFE significantly improves 
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the recall of predicative adjective (PREAJ) by allowing more adjectives following linking verbs 

other than “to be” to be considered as PREAJ among other things, it does not automatically extract 

all non-predicative adjectives as ATTAJ, which disagrees with Biber (1988) as well. This is 

because it would be rather simplistic to claim that non-PREAJ equals ATTAJ, considering the 

problem of adjective POS tagging, limitation of PREAJ identification and most importantly the 

questionable binarism here. Instead, the LFE is programmed to extract only those that modify a 

noun or the pronoun “one” as ATTAJ. 

More nuanced descriptions above can be seen in Appendix E, where the differences in 

algorithms are explained and clarified. In conclusion, the extraction results of the LFE are 

generally comparable to those of the MAT, but in many ways, it has improved the results of the 

MAT in terms of those 42 shared linguistic features. Therefore, the LFE is considered as more 

reliable and favorable for use to this study.  

 

3.3 Data analysis 

3.3.1 Data preprocessing 

The raw quantitative data obtained from LFE were preprocessed in the following two steps 

to improve the interpretability of the data. 

First, linguistic features of extremely low occurrences were removed because they are 

largely underused in the corpus, which increases the chance factor explaining them being used. 

Since there is no established standard regarding what constitutes “extremely low occurrences,” 

this study decided that features unused by more than 50% of the instructors (i.e., medians = 0) 

would be deleted. This resulted in 8 features, e.g., TSAV, TCAJ, TPAAJ, TCNO, THNFN, 

THATN, THLKAJ, THATAJ, identified. A further investigation, as shown in Figure 3.4, also 

reveals that over 75% of the instructors either do not use these features at all or use them less than 

0.02 time per 100 words. Since 94.5% of the instructors produce less than 10000 words in the 

corpus, that means that most of those instructors use these features less or much less than twice 

throughout the entire lecture. Moreover, manual inspections also exclude the possibility that these 

8 features are exclusively used by one gender.  
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Figure 3.4 Linguistic features of extremely low occurrences 

 

Second, a pairwise correlation analysis was conducted among the remaining 90 linguistic 

features to reduce redundant features that are highly correlated. Three pairs of features with 

Pearson’s r greater than 0.8 were found, namely, OLP versus UTT (r > 0.88), SLW versus MWL 

(r > 0.96) and VERB versus NONP (r > 0.99). These correlations show that the occurrences of 

overlaps (OLP), six letter and longer words (SLW) and verbs (VERB) largely correlate with the 

number of utterances (UTT), the mean word length (MWL) and the number of non-past tense 

(NONP) respectively in a positive manner in the instructor discourses, which also conforms to the 

basic linguistic intuition. To simplify the feature set, both UTT and MWL were removed because 

of their functional similarities with OLP and SLW; NONP was also removed, but its interpretation 

would be integrated into that of VERB because it was made clear that most verbs used in the 

instructor discourses are in non-past tense.  

Unlike the original MD analysis framework showcased by Biber’s works, exploratory 

factor analysis (EFA) or factor analysis, was not employed in this study as a means of variable 

reduction to uncover the factors or dimensions underlying the surface textual variations. According 

to Biber (1985) and Costello and Osborne (2005), a general rule-of-thumb for conducting an EFA 
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requires the text sample size to be at least 5 times larger than the total number of variables in 

question. However, there are 98 linguistic features under analysis before data preprocessing, 

whereas the text sample size is only 92 in this study. The text-variable ratio is less than 1 (92/98).  

In short, through the two-step data preprocessing, a total of 87 linguistic features were 

obtained from the original 98 linguistic features with the aforementioned 11 features removed.   

3.3.2 Multiple testing and False Discovery Rate 

Since there are 87 linguistic features to analyze in this study, multiple testing becomes 

essential when employing hypothesis tests to analyze the normality of data and measure the gender 

difference for each one of these features. However, related to this is the increased chance of 

committing a family-wise Type I error, i.e., rejection of a true null hypothesis. For example, given 

the .05 significance level adopted for this study, with 87 hypothesis tests run together, the 

probability of declaring at least one significant result just due to chance (i.e., false positive) will 

be the opposite of the probability of no significant results identified. That can translate into this 

equation: 1 - P (no significant results) = 1 – (1 – .05)87 ≈ 0.99. That is, declaring at least one false 

positive is almost a certain thing under this scenario.  

To counter this issue, this study controlled the False Discovery Rate (FDR) to ensure the 

overall Type I error rate falls within the set alpha level (i.e., .05). As suggested by the name, FDR 

refers to the rate of false positives among all significant results. Controlling FDR involves ordering 

all the obtained p-values from multiple hypothesis tests and checking whether a kth ordered p-

value is smaller than the set alpha value multiplied by the k and divided by the number of tests to 

be considered significant. For example, in our study, for the smallest p-value to be considered 

significant, it will have to be no greater than (.05 * 1 / 87) = .000575; similarly, for the second 

smallest p-value to be considered significant, it will have to be smaller than (.05 * 2 / 87) = .00115. 

This way, the FDR on average will be smaller than the set alpha value and so is the overall Type I 

error rate (Benjamini & Hochberg, 1995). 

To make the hypothesis test results more readable, all the p-values were adjusted by the 

FDR in the following sections so that a p-value lower than .05 can be directly inferred as significant. 

A Python package called statsmodels (v 0.12.1, Seabold & Perktold, 2010) was utilized throughout 

to adjust the p-values.  
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3.3.3 Normality tests 

To decide which type of hypothesis test, parametric or non-parametric, is suitable for this 

study to use, Shapiro-Wilk test was first performed on the data of the 87 linguistic features obtained 

after the previous data preprocessing step. Shapiro-Wilk test examines the null hypothesis that a 

data sample comes from a normally distributed population and returns a p-value to help determine 

whether to reject the null hypothesis at a chosen alpha level (i.e., .05 for this study). As can be 

seen in Figure 3.5 below or in Appendix F in detail, there are only 17 linguistic features whose p-

values are greater than .05 for the tests, revealing that the majority of the features’ data are not 

normally distributed. This indicates the validity and suitability of applying nonparametric tests 

over parametric ones in this study.  

 

Figure 3.5 Shapiro-Wilk tests for the 87 linguistic features under analysis 

 

3.3.4 Measurement of gender differences  

As a result of the largely non-normal distributions of the feature dataset, Mann-Whitney U 

test (two-tailed), the nonparametric equivalent of the Student’s t-test, was applied to help 
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determine whether there existed a significant difference for a linguistic feature in question between 

male and female instructors. The related alpha value set for this test is at .05 significance level 

adjusted by FDR as discussed above.  

On the top of Mann-Whitney U test, Cohen’s d was also calculated for each feature used 

by instructors of two gender groups to evaluate the effect size, or magnitude of difference. Based 

on Cohen (1988), there are three levels of effect sizes, namely, small when 0.2 ≤ |d| < 0.5; medium 

when 0.5 ≤ |d| < 0.8; and large when |d| ≥ 0.8. Otherwise, an absolute d value lower than 0.2 

indicates a negligible effect size. Moreover, in this study, a positive d value means higher average 

use of a linguistic feature by male instructors than female instructors and vice versa.   

This study only focuses on significant results whose FDR adjusted p-values are smaller 

than the set alpha .05. Cohen’s d values are then utilized to interpret these significant differences.  

3.3.5 Statistical procedures   

This study aims to examine the overall gender differences and the discipline-level gender 

differences between male and female instructors. This is because, as discussed in the first chapter 

and elaborated in the second chapter, gender is a dynamic social construct and the specific gender 

effects may vary in different contexts or under different conditions as a result of that. Besides, 

according to a comprehensive analysis conducted by Biber (2006) on university language, it was 

found that there were several systematic linguistic differences across five broad academic 

disciplines under analysis, such as vocabulary use and lexical bundles, and that each of these 

disciplines had its own characteristic linguistic features, reflecting the particular communicative 

priorities of that area of study. It is thus not baseless to predict that the patterns of gender 

differences can be different in different academic disciplines and that the discipline-level gender 

differences can deviate from the overall gender differences in the entire corpus.  

More specifically, this study contains three rounds of statistical analyses. In first and last 

round of the analyses, Mann-Whitney U test and Cohen’s d were applied to measure the specific 

gender differences for instructors as a whole (i.e., the entire corpus) and for instructors within four 

specific academic disciplines (i.e., the subsets of the corpus based on academic disciplines) 

respectively, as demonstrated in the last section. The purpose of these two rounds of analysis is to 

answer the two research questions of this study regarding gender differences in language use 



 46 

between male and female instructors at the whole corpus level and at the discipline-specific level. 

In between, this study also applied Kruskal-Wallis H test, the nonparametric counterpart of 

ANOVA on ranks, to evaluate the overall effects of academic disciplines. Since the focus of this 

study is on gender differences, the purpose of Kruskal-Wallis H test is to assist the interpretation 

of later discipline-level gender differences. Likewise, the p-values generated from Kruskal-Wallis 

H tests were also adjusted by FDR.  

All the statistical analyses of this study were computed by using Python. Specifically, 

SciPy package (v 1.4.1, Virtanen et al., 2020) was utilized for implementing Mann-Whitney U 

tests and Kruskal-Wallis H tests. Another Python package NumPy (v 1.18.5, Harris et al., 2020) 

was employed to build a function to calculate Cohen’s d. All the data were managed by Pandas14 

package (v 1.0.3) and all the graphs were plotted by using Matplotlib (v 3.2.1, Hunter, 2007) and 

Seaborn15 packages (v 0.10.1).  

 

  

 
14 See: https://pandas.pydata.org.  
15 See: https://seaborn.pydata.org.  

https://pandas.pydata.org/
https://seaborn.pydata.org/
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CHAPTER FOUR: RESULTS 

4.1 Overall gender effects  

The results of Mann-Whitney U tests with p-values adjusted by FDR correction and 

Cohen’s d values for the 87 linguistic features under analysis in the entire corpus along with related 

descriptive statistics are presented in Table 4.1. In this table, the first two columns represent index 

and linguistic feature name. The following three columns are the medians of male and female 

instructors using related linguistic features and the adjusted p-values for Mann-Whitney U tests. 

The significant results (i.e., p < .05) are asterisked in the second “Ling Feature” column. The two 

columns next to “Adjusted p” are means and standard deviations for corresponding linguistic 

features in male and female instructor groups, respectively. The last column contains Cohen’s d 

results16. In this study, a positive Cohen’s d value means that a linguistic feature is averagely used 

more often by male instructors and a negative Cohen’s d value means the opposite.  

Table 4.1  

Mann-Whitney U tests’ results and Cohen’s d values for the corpus by gender.  

Index Ling Feature M Median F Median Adjusted p M µ ± σ F µ ± σ d 

1 WPU 534.12 618.54 > .999  
1357.36 ± 

1833.14 

1221.54 ± 

1736.42 
0.076 

2 TTR 0.14 0.14 .825  0.15 ± 0.03 0.14 ± 0.04 0.027 

3 OLP 0.02 0.01 .999 0.09 ± 0.19 0.10 ± 0.20 -0.036 

4 SLW 26.19 25.38 .343 26.19 ± 3.34 24.94 ± 3.34 0.375 

5 CONT 2.77 3.35 .135 2.69 ± 0.98 3.27 ± 1.17 -0.539 

6 AGPA 0.69 0.74 > .999  0.74 ± 0.32 0.75 ± 0.29 -0.027 

7 BYPA 0.08 0.07 > .999  0.08 ± 0.05 0.09 ± 0.07 -0.091 

8 PAST 1.55 1.66 .755 1.90 ± 1.31 2.01 ± 1.16 -0.089 

9 PEAS 0.66 0.86 .074 0.67 ± 0.26 0.88 ± 0.33 -0.711 

10 VING 0.81 0.90 .565 0.89 ± 0.55 1.00 ± 0.54 -0.194 

11 SPAU 0.48 0.53 .693 0.51 ± 0.16 0.54 ± 0.18 -0.135 

 
16 To simplify, when d is equated with a numerical value in this study, it always means Cohen’s d.  
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12 PHCO 0.60 0.60 > .999  0.63 ± 0.22 0.63 ± 0.23 -0.024 

13 CLCO 0.80 0.96 .203 0.83 ± 0.31 0.99 ± 0.35 -0.476 

14 WHQ 0.15 0.10 .432 0.18 ± 0.15 0.16 ± 0.17 0.144 

15 WHC 1.18 1.30 .532 1.25 ± 0.35 1.33 ± 0.34 -0.233 

16 THRA 0.42 0.55 .203 0.47 ± 0.22 0.57 ± 0.26 -0.417 

17 WHRS 0.41 0.34 .292 0.41 ± 0.16 0.36 ± 0.21 0.277 

18 WHRO * 0.11 0.06 .028 0.12 ± 0.07 0.07 ± 0.07 0.583 

19 WHRFP 0.08 0.06 .343 0.10 ± 0.07 0.07 ± 0.05 0.499 

20 PPPCL 0.07 0.08 .547 0.08 ± 0.06 0.10 ± 0.07 -0.238 

21 TCOV 0.02 0.02 > .999  0.03 ± 0.03 0.03 ± 0.05 -0.160 

22 TDIDV * 0.16 0.29 .028 0.21 ± 0.12 0.30 ± 0.13 -0.714 

23 TMCEV 0.11 0.11 .899 0.13 ± 0.09 0.12 ± 0.09 0.072 

24 TPSFV 0.04 0.04 .781 0.06 ± 0.06 0.05 ± 0.05 0.193 

25 TAWAJ 0.04 0.04 .693 0.04 ± 0.03 0.05 ± 0.06 -0.233 

26 TEDAJ 0.03 0.02 > .999  0.03 ± 0.03 0.04 ± 0.04 -0.057 

27 TEVAJ 0.02 0.03 .658 0.03 ± 0.03 0.03 ± 0.03 -0.125 

28 THFAN 0.02 0.03 .825 0.03 ± 0.04 0.04 ± 0.05 -0.139 

29 THLKN 0.03 0.01 .693 0.03 ± 0.03 0.03 ± 0.05 -0.005 

30 THNFV 0.07 0.08 .755 0.10 ± 0.09 0.11 ± 0.09 -0.074 

31 THATV 0.01 0.02 .292 0.01 ± 0.02 0.02 ± 0.02 -0.384 

32 THFV 0.11 0.11 .965 0.12 ± 0.06 0.13 ± 0.09 -0.160 

33 THLKV 0.04 0.04 .754 0.04 ± 0.04 0.06 ± 0.06 -0.281 

34 NOUN 21.20 19.89 .432 21.14 ± 2.20 20.49 ± 2.51 0.275 

35 VERB 18.44 19.60 .11 18.27 ± 1.82 19.38 ± 1.95 -0.588 

36 NMOD 19.58 18.69 .11 19.91 ± 1.81 18.72 ± 1.97 0.629 

37 ART 8.12 7.73 .448 8.25 ± 1.36 7.81 ± 1.46 0.314 

38 MD 1.51 1.64 .781 1.64 ± 0.52 1.65 ± 0.46 -0.026 

39 NEG 0.96 0.96 > .999  0.97 ± 0.28 1.01 ± 0.40 -0.123 
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40 PREP 10.15 9.41 .267 10.43 ± 1.52 9.84 ± 1.57 0.381 

41 FPPS 1.25 1.15 > .999  1.45 ± 0.99 1.38 ± 0.77 0.076 

42 FPPP 0.93 1.26 .126 1.16 ± 0.82 1.64 ± 1.27 -0.445 

43 SPP 1.72 1.92 .827 2.07 ± 1.23 2.23 ± 1.28 -0.122 

44 TPP 1.31 1.75 .448 1.54 ± 0.85 1.93 ± 1.23 -0.360 

45 PIT 1.68 1.77 .787 1.76 ± 0.58 1.79 ± 0.53 -0.055 

46 DEMP 0.98 1.02 .825 1.01 ± 0.36 1.05 ± 0.36 -0.107 

47 INDP 0.34 0.39 .825 0.37 ± 0.19 0.38 ± 0.20 -0.086 

48 NOMZ 2.10 1.93 .432 2.42 ± 1.18 2.02 ± 0.74 0.401 

49 ANMN 0.94 1.02 .825 1.07 ± 0.73 1.07 ± 0.63 -0.010 

50 COGN 0.75 0.76 .912 0.85 ± 0.51 0.89 ± 0.59 -0.063 

51 CONN 0.80 0.95 .357 1.05 ± 0.71 1.21 ± 0.66 -0.223 

52 TCHN 0.44 0.38 .468 0.73 ± 0.87 0.58 ± 0.57 0.204 

53 QUAN 0.94 1.07 .781 1.13 ± 0.49 1.22 ± 0.56 -0.160 

54 PLAN 0.54 0.37 .292 0.60 ± 0.36 0.48 ± 0.31 0.366 

55 GIN 0.13 0.14 .754 0.26 ± 0.41 0.24 ± 0.37 0.043 

56 APN 4.29 4.24 .833 4.40 ± 1.41 4.33 ± 1.44 0.049 

57 BEMV 2.99 2.86 .468 3.08 ± 0.49 2.91 ± 0.43 0.369 

58 PROD 0.31 0.28 .825 0.32 ± 0.18 0.31 ± 0.20 0.043 

59 ACTV 2.38 2.85 .268 2.53 ± 0.69 2.82 ± 0.77 -0.404 

60 COMV 1.22 1.19 .825 1.23 ± 0.41 1.21 ± 0.42 0.050 

61 MENV * 1.99 2.51 .031 2.18 ± 0.84 2.62 ± 0.65 -0.583 

62 CAUV 0.18 0.15 .446 0.22 ± 0.14 0.17 ± 0.12 0.353 

63 OCCV 0.34 0.27 .343 0.37 ± 0.20 0.29 ± 0.15 0.425 

64 EXV 0.54 0.62 .126 0.55 ± 0.19 0.65 ± 0.23 -0.481 

65 ASPV 0.17 0.22 .126 0.18 ± 0.11 0.23 ± 0.10 -0.440 

66 ATTAJ 5.20 4.65 .126 5.34 ± 1.35 4.65 ± 0.94 0.594 

67 PREAJ 1.52 1.38 .755 1.50 ± 0.33 1.49 ± 0.37 0.029 
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68 PLAAD 0.24 0.18 .432 0.24 ± 0.12 0.22 ± 0.13 0.202 

69 TMAD 0.60 0.59 .693 0.64 ± 0.23 0.61 ± 0.26 0.139 

70 NFAD 0.04 0.04 .532 0.05 ± 0.04 0.04 ± 0.04 0.202 

71 ATAD 0.02 0.01 .432 0.03 ± 0.03 0.02 ± 0.03 0.276 

72 FAD 0.57 0.57 .781 0.68 ± 0.36 0.63 ± 0.35 0.143 

73 LKAD 0.18 0.17 .468 0.23 ± 0.16 0.18 ± 0.11 0.369 

74 CAUSA 0.30 0.32 .432 0.31 ± 0.14 0.36 ± 0.18 -0.339 

75 CONDA 0.43 0.56 .316 0.50 ± 0.25 0.58 ± 0.27 -0.302 

76 CONCA 0.70 0.69 .754 0.74 ± 0.23 0.70 ± 0.21 0.179 

77 OTHA 0.12 0.15 .589 0.14 ± 0.08 0.16 ± 0.08 -0.177 

78 POSMD 0.76 0.82 .448 0.78 ± 0.24 0.84 ± 0.28 -0.227 

79 NECMD 0.11 0.10 .781 0.15 ± 0.20 0.10 ± 0.05 0.321 

80 PRMD 0.64 0.66 .891 0.70 ± 0.34 0.70 ± 0.30 0.000 

81 CNJT 0.34 0.23 .135 0.34 ± 0.18 0.25 ± 0.13 0.583 

82 DTN 0.17 0.17 .825 0.17 ± 0.08 0.18 ± 0.09 -0.110 

83 AMP 0.52 0.51 .999 0.53 ± 0.20 0.53 ± 0.25 0.014 

84 HEDG 0.18 0.17 .825 0.26 ± 0.22 0.21 ± 0.15 0.264 

85 EMP 1.16 1.19 .772 1.22 ± 0.36 1.29 ± 0.44 -0.181 

86 PLEP 0.02 0.02 .673 0.03 ± 0.04 0.03 ± 0.05 0.028 

87 EVIEP 0.67 0.58 .165 0.80 ± 0.40 0.64 ± 0.28 0.460 

 

As can be seen in Table 4.1, there are only three features that show significant differences 

between male and female instructors, i.e., WH relative clauses on object position (WHRO, p 

= .028), desire/intent/decision verb followed by a “to” clause (TDIDV, p = .028), and mental verbs 

(MENV, p = .031). According to Cohen’s d values, male instructors used WHRO more often17 

 
17 Please note that when using the terms “more often” or “more frequently” to interpret the effect size of a 

significant result, this study only refers to the normalized frequency of a feature used either by male or female 

instructors per 100 words. The total occurrence of a feature varies not only because of its frequency but also because 

of the length of a lecture, so it cannot be compared directly.  
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than female instructors with a medium effect (i.e., d = 0.583), whereas female instructors used 

TDIDV and MENV more often than their male counterparts with medium effect sizes (i.e., the 

former, d = -0.714; the latter, d = -0.583).  

Although all these significant differences have medium effect sizes, that is only 3.4 % (3/87) 

of the entire feature set. Therefore, the gender effects on instructor discourses in the whole corpus 

are considered as limited and small.  

 

4.2 Overall effects of academic disciplines 

To examine discipline-level gender effects, Kruskal-Wallis H tests were first applied to 

compare instructor discourses across four academic disciplines under analysis, i.e., Arts and 

Humanities (AH), Life and Medical Sciences (LS), Physical Sciences (PS) and Social Studies and 

Sciences (SS). The purpose of Kruskal-Wallis H tests is to discover the overall effects of academic 

disciplines so that the later findings of discipline-level gender differences, if any, can be more 

easily interpreted.  

Table 4.2 below shows the results of Kruskal-Wallis H tests for the 87 linguistic features 

under analysis, including the medians of related features for the four academic disciplines, the 

related H statistics (please note that the degree of freedom is always equal to 4-1=3 for every 

comparison), and the p-values adjusted by FDR correction. The significant results (i.e., p < .05) 

are asterisked in the second “Ling Feature” column. 

Table 4.2  

Kruskal-Wallis H tests’ results for the corpus by academic discipline. 

Index Ling Feature AH Median LS Median SS Median PS Median H statistics Adjusted p 

1 WPU 1303.55 360.5 540.97 397.38 9.308 .057 

2 TTR * 0.145 0.15 0.13 0.125 10.592 .044 

3 OLP *  0 0.035 0.045 0.035 12.817 .022 

4 SLW 25.96 25.835 26.435 21.79 9.496 .055 

5 CONT * 2.375 3.16 2.88 3.76 13.247 .019 

6 AGPA 0.685 0.805 0.735 0.485 6.069 .175 
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7 BYPA * 0.12 0.05 0.06 0.06 14.411 .013 

8 PAST * 2.425 1.1 2.07 1 21.469 .001 

9 PEAS 0.65 0.85 0.775 0.825 5.468 .218 

10 VING * 0.7 0.99 0.79 1.245 11.047 .039 

11 SPAU 0.485 0.505 0.535 0.475 1.116 .811 

12 PHCO * 0.64 0.6 0.655 0.455 10.186 .046 

13 CLCO * 0.795 1.05 0.795 1.03 10.202 .046 

14 WHQ 0.12 0.085 0.145 0.235 8.649 .068 

15 WHC 1.16 1.205 1.305 1.43 3.360 .422 

16 THRA 0.355 0.6 0.49 0.46 8.147 .080 

17 WHRS 0.465 0.35 0.38 0.275 9.800 .051 

18 WHRO * 0.125 0.05 0.075 0.065 17.737 .004 

19 WHRFP * 0.105 0.045 0.065 0.06 16.252 .007 

20 PPPCL 0.075 0.065 0.075 0.1 0.399 .941 

21 TCOV 0.02 0.025 0.02 0 2.528 .553 

22 TDIDV 0.195 0.275 0.235 0.345 3.662 .384 

23 TMCEV 0.1 0.08 0.135 0.09 9.151 .058 

24 TPSFV 0.06 0.035 0.035 0.03 3.898 .365 

25 TAWAJ * 0.03 0.05 0.04 0.02 11.765 .031 

26 TEDAJ 0.015 0.03 0.04 0.03 8.130 .080 

27 TEVAJ 0.015 0.03 0.025 0.01 5.063 .247 

28 THFAN 0.035 0.02 0.02 0.02 2.372 .571 

29 THLKN 0.04 0.01 0.01 0 8.882 .063 

30 THNFV 0.09 0.05 0.085 0.065 3.858 .365 

31 THATV * 0.02 0.005 0.025 0 14.398 .013 

32 THFV 0.09 0.12 0.12 0.105 2.067 .615 

33 THLKV 0.035 0.03 0.045 0.04 4.497 .302 

34 NOUN 21.255 19.805 21.025 20.415 3.169 .449 
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35 VERB * 17.56 19.1 19.39 19.5 14.140 .014 

36 NMOD 20.055 18.8 18.86 19.175 5.158 .243 

37 ART * 8.9 7.43 7.485 8.06 16.891 .005 

38 MD *  1.19 1.57 1.73 1.98 21.480 .001 

39 NEG 0.9 0.985 1.11 0.83 8.529 .070 

40 PREP * 11.365 9.575 9.515 9.36 19.030 .003 

41 FPPS 1.19 1.2 1.205 1.275 0.582 .911 

42 FPPP * 0.885 1.225 1.085 2.27 15.444 .009 

43 SPP 1.675 1.91 1.92 2.705 7.065 .122 

44 TPP * 2.13 1.3 1.85 0.505 31.099 < .001 

45 PIT 1.655 1.645 1.925 1.655 4.016 .353 

46 DEMP * 0.81 1.105 0.87 1.185 9.990 .049 

47 INDP 0.35 0.325 0.405 0.3 2.179 .606 

48 NOMZ 1.825 2 2.385 1.93 6.406 .156 

49 ANMN * 1.075 1.07 1.005 0.15 26.091 < .001 

50 COGN * 0.895 0.65 0.855 0.485 18.558 .003 

51 CONN 0.84 0.93 0.795 1.55 6.104 .175 

52 TCHN * 0.465 0.415 0.31 0.695 12.154 .027 

53 QUAN 0.97 1.17 0.905 1.445 8.856 .063 

54 PLAN 0.5 0.335 0.555 0.35 5.138 .243 

55 GIN * 0.14 0.125 0.215 0.06 12.730 .022 

56 APN 4.185 3.755 4.775 4.16 9.382 .056 

57 BEMV 2.74 3.06 2.975 3.11 6.582 .148 

58 PROD 0.25 0.26 0.295 0.35 2.485 .554 

59 ACTV * 2.14 2.655 2.69 3.29 19.777 .002 

60 COMV * 1.29 1.05 1.285 1.125 9.939 .049 

61 MENV 2.465 2.11 2.175 2.455 0.995 .831 

62 CAUV 0.12 0.205 0.18 0.18 7.964 .083 
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63 OCCV 0.295 0.315 0.315 0.28 2.687 .527 

64 EXV 0.605 0.535 0.59 0.615 1.587 .711 

65 ASPV 0.19 0.215 0.165 0.17 1.260 .784 

66 ATTAJ 5.2 4.61 4.935 4.15 9.479 .055 

67 PREAJ *  1.285 1.695 1.48 1.385 23.111 .001 

68 PLAAD 0.24 0.205 0.18 0.225 0.608 .911 

69 TMAD 0.675 0.58 0.515 0.645 3.535 .399 

70 NFAD 0.03 0.04 0.045 0.03 1.821 .664 

71 ATAD 0.02 0.03 0.015 0.015 2.085 .615 

72 FAD 0.575 0.5 0.58 0.57 2.708 .527 

73 LKAD 0.2 0.18 0.18 0.165 3.696 .384 

74 CAUSA * 0.255 0.315 0.36 0.36 10.289 .046 

75 CONDA * 0.365 0.56 0.51 0.695 19.800 .002 

76 CONCA 0.73 0.665 0.735 0.57 9.192 .058 

77 OTHA * 0.11 0.145 0.125 0.19 10.234 .046 

78 POSMD * 0.62 0.77 0.865 0.975 17.397 .005 

79 NECMD 0.09 0.105 0.14 0.105 8.022 .083 

80 PRMD * 0.49 0.705 0.675 0.765 14.061 .014 

81 CNJT * 0.365 0.21 0.275 0.2 11.132 .039 

82 DTN 0.165 0.185 0.175 0.135 5.792 .193 

83 AMP * 0.625 0.51 0.515 0.35 11.029 .039 

84 HEDG 0.19 0.17 0.225 0.155 4.500 .302 

85 EMP * 1.15 1.14 1.3 0.91 10.855 .040 

86 PLEP 0.015 0.03 0.015 0.02 4.470 .302 

87 EVIEP 0.605 0.725 0.615 0.725 4.282 .321 

 

As can be calculated in Table 4.1, there are 34 linguistic features that show significant 

differences related to academic disciplines. These include TPP, ANMN, PAST, PREP, COGN, 
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WHRO, ART, WHRFP, BYPA, CNJT, AMP, COMV, PREJ, MD, ACTV, CONDA, POSMD, 

FPPP, THATV, VERB, PRMD, CONT, OLP, GIN, TCHN, TAWAJ, VING, EMP, TTR, PHCO, 

CLCO, CAUSA, OTHA and DEMP. These significant results mean that they were used 

significantly more frequently by instructors from one discipline which has the highest median 

usage than their peers from at least one of the rest three disciplines. For example, instructors from 

AH (median = 2.13) had significantly larger (p < 0.001) type-token ratio (TTP) than those from 

LS (median = 1.3), SS (median = 1.85) or PS (median = 0.505). Since the focus of this study is on 

gender differences, post hoc pairwise Mann-Whitney tests are therefore not conducted to help 

determine how instructor discourses differ significantly from one academic discipline to another.  

 

4.3 Gender effects within specific academic disciplines 

The same statistical procedure in section 4.1 was also performed on the four subsets of the 

corpus created on the basis of the four academic disciplines, i.e., AH, LS, SS and PS. According 

to the FDR-adjusted p-values generated from Mann-Whitney U tests, no significant result can be 

identified. Therefore, there is no statistical evidence of discipline-level gender difference existing 

in this corpus. The detailed statistical reports can be found in Appendix G.  

 

4.4 Chapter summary 

In this chapter, I ran three rounds of statistical analyses in order to assess the gender effects 

in the entire corpus as well as the gender effects within each one of the four academic disciplines 

available in the corpus. During this process, the overall effects of academic disciplines were also 

assessed, which would help better interpret the relationship between the overall gender effects and 

the discipline-level gender effects and therefore provide a more nuanced account of the 

relationship between language and gender in university instructor discourses.  

Based on the results of the statistical analyses, it was found that there were only three 

linguistic features (i.e., WHRO, TDIDV and MENV), about 3.4% of the entire feature set, that 

varied significantly between male and female instructor discourses. Moreover, there was no 

discipline-level gender difference identified within the four academic disciplines. Although 

Cohen’s d values for the overall gender differences indicated medium effect size, the differences 
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between male and female instructor discourses were nevertheless small and limited given the 

percentage of the entire feature set showing significant results.  

Furthermore, when the effects of academic disciplines on instructor discourses were 

measured, there was a whopping 39.1% of the entire feature (34/87) that revealed significant 

variations related to academic disciplines. This provided a strong proof that in the corpus, 

academic discipline was a much more salient factor than gender in affecting instructor discourses, 

but it also implied that the relationship between academic disciplines and instructor discourses was 

a complex one, which created a discrepancy between overall gender effects and discipline-level 

gender effects.  
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CHAPTER FIVE: DISCUSSIONS 

5.1 Gender effects under different conditions 

In this corpus-based case study, I analyzed a compiled corpus of instructor discourses to 

address two research questions, regarding gender differences in language use between male and 

female instructors as a whole (i.e., research question one) and within specific academic disciplines 

(i.e., research question two). As demonstrated in Chapter One, the reason for evaluating gender 

effects under different conditions was based on the assumption that gender was a dynamic social 

factor, and its effects might vary when conditions change. This was also an attempt to take into 

account other non-gender factors (or academic discipline in the case of this study) when analyzing 

the relationship between language and gender, which was, however, commonly ignored in 

previous studies in the field.   

The corpus used in this study was compiled from the British Academic Spoken English 

(BASE) corpus in four academic disciplines, i.e., Arts and Humanities (AH), Life and Medical 

Sciences (LS), Physical Sciences (PS), and Social Studies and Sciences (SS). To compare language 

use between two gender groups, this study identified 98 linguistic features, informed by previous 

studies in language and gender as well as in textual variations, that represented structural, 

conversational, sentential and lexical aspects of English language. However, after the removal of 

the features of extremely low frequencies and high correlation, 87 linguistic features were retained 

and analyzed afterwards. The automatic extraction of linguistic data of these features was 

completed by a Python program created for this study, called Linguistic Feature Extractor (LFE).  

Gender differences were then measured by applying Mann-Whitney U test and Cohen’s d 

together for every comparison made in the use of a linguistic feature between male and female 

instructors. Given the largely non-normal distributions of the feature dataset and the use of multiple 

testing, Mann-Whitney tests were applied with p-values adjusted by FDR correction to help 

determine whether male instructors differ in the use of a linguistic feature significantly from that 

of female instructors. The Cohen’s d values were calculated to assist the interpretations of 

magnitude of differences, or effect sizes. In this study, the absolute value of Cohen’s d exceeding 

0.2, 0.5, or 0.8 was interpreted as a sign of small, medium or large effect size, according to Cohen’s 

(1988) classifications. The effect sizes were only interpreted when there were significant results 
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for certain linguistic features under analysis whose FDR-adjusted p-values were smaller than the 

set alpha value .05. 

Based on the results delivered in the last chapter, it was found that the differences in 

language use between male and female instructors were limited both in the entire corpus level and 

in academic discipline level. More specifically, for overall gender differences, only three linguistic 

features (i.e., WHRO, TDIDV and MENV) in question were found to be used significantly 

differently by male and female instructors in the corpus, which constituted around 3.4% of the 

entire feature set. As for the discipline-level gender differences, no significant result was identified 

within the four academic disciplines, i.e., AH, LS, SS and PS. Taken together, it is apparent that 

gender effects are overall both small and limited in university instructor discourses, even though 

those few significant results at the whole corpus level do have medium (for the overall gender 

differences) effect sizes. 

Moreover, in the Results chapter, Kruskal-Wallis H tests were also run to evaluate the 

overall effects of academic disciplines on instructor discourses, which yielded 34 linguistic 

features showing significant results, constituting about 39.1% of the entire feature set. Given the 

relatively much larger linguistic variations across disciplines, it is not surprising to see that there 

is a discrepancy between overall gender effects and discipline-level gender effects since instructor 

discourses are not independent of academic disciplines. Apparently, academic discipline as a social 

factor has more salient effects on instructor discourses than gender in the context of university 

classrooms.  

As discussed in the first two chapters, gender is a dynamic social factor whose effects on 

language use of different genders are not predetermined and invariable, but changeable under 

different conditions, or broadly, in different contexts. The results of this study add an empirical 

evidence to this claim by showing that gender differences changed when different portions of the 

corpus, representing different conditions, were analyzed. For the entire corpus, there were three 

significant gender-related features, but this number went down to 0 for the AH, LS, SS, and PS 

parts of the corpus, respectively. The different patterns of gender differences in language use prove 

that gender effects vary under different conditions even in a roughly specified social context, i.e., 

university classrooms.  
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The reason for the variations of gender differences under different conditions in this study 

may have to do with the fact that academic disciplines in university play an important role in the 

characteristics of instructor discourses. For example, different academic disciplines can have 

different specialized vocabularies, diversities of word choices, and preferences for lexical bundles 

due to the particular communicative priorities of that area of study (Biber 2006). Accordingly, 

instructors from different academic disciplines will give lectures using linguistic features typical 

of their own professions and thus differ in practice from one another as a group. The Kruskal-

Wallis H tests’ results in the last chapter have proven that. Furthermore, this explanation can also 

account for the reduced gender effects in specific academic disciplines, compared to the overall 

gender effects measured in the entire corpus. This is because with the academic discipline being 

specified, the instructor discourses from that discipline become more characteristic of the specific 

disciplinary practices and thus more similar even across different gender groups.  

In comparisons with three classroom interaction studies identified in the Literature Review 

chapter, the general finding of this study is similar to Doray (2005) and Rashidi and Rafieerad 

(2010), who conclude that there are much more similarities than differences between instructor 

discourses of different genders, but different from Rashidi and Naderi (2012), who emphasizes 

that male and female instructors display different language styles giving lectures. These three 

studies are all based in ESL/EFL classrooms, which, as argued previously, may be distinct from 

non-ESL/EFL classrooms. Moreover, there are also many differences between this study and those 

three studies that may make the above comparisons not very meaningful. For example, the nature 

of this study is quantitative and data-driven, relying on rigorous statistical procedures to quantify 

the differences in the use of a large number of linguistic features in male and female discourses. 

However, those three studies are qualitative, examining a limited list of linguistic features that 

need extensive manual labelling (e.g., types of questions, discourse acts) and interpreting 

observations with non-normalized statistics. Therefore, even those three studies all came to a 

similar conclusion as this study did, this kind of agreement shall still be taken with great caution.    

In summary, gender effects are overall small and limited in this study for both male and 

female instructors as a whole and within specific academic disciplines. As discussed in Chapter 

Two, gender can be considered as a community-based practice (Eckert & McConnell-Ginet, 1992). 

This study supports this perspective by suggesting that for university instructors, gender may be a 

relatively less salient factor than academic disciplines in their productions of classroom discourses. 
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In other words, in the context of university classrooms, instructor discourses of different genders 

are expected to be minimally different due to the professionalized practices of university teaching.  

 

5.2 Interpretations of gender differences  

In this study, three linguistic features have been found to be used significantly differently 

by male and female instructors, namely, WHRO, TDIDV and MENV, when they were examined 

in the entire corpus. Since there was no discipline-level gender difference and the relationship 

between instructor discourses and academic disciplines is a complex one, the interpretations of 

these overall gender differences should be taken with caution. More specifically, to improve the 

reliability of the interpretations here, for these three linguistic features, I first visually investigated 

how they were used by male and female instructors within each academic discipline to check 

whether the directions of these overall gender differences (i.e., male preferential or female 

preferential) were consistent across the four academic disciplines. Then I examined the usage of 

three features in context, or more specifically, based on the extracted results obtained from LFE.  

The following subsections present the interpretations, both statistical and linguistic, of 

gender differences in the use of WHRO, TDIDV and MENV by male and female instructors 

respectively, in addition to a brief summary of the section in the end. In addition, the original 

sources of these linguistic features were also referenced to assist the interpretations.  

5.2.1 WHRO 

As shown in Table 4.1, male instructors (median=0.11, mean=0.12, SD=0.07) used WH 

relative clauses on object position (WHRO) significantly more frequently (p=0.028) than female 

instructors (median=0.06, mean=0.07, SD=0.07) as a whole with a medium effect size (d=0.583).  

To inspect whether this feature is still male preferential within different academic 

disciplines, I plotted WHRO usage between male and female instructors by academic disciplines 

in Figure 5.1 below. In this figure, both boxplot and scatterplot were utilized to depict the usage 

of WHRO in the entire corpus (i.e., denoted by “All”) and across the four academic disciplines. 

Male and female instructors’ use of this feature was separated and color-coded as indicated in the 

figure’s legend by “M” and “F” respectively. 
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Figure 5.1 WHRO usage by gender and academic discipline 

 

According to Figure 5.1, the blue boxes representing male instructors’ use of WHRO are 

consistently higher placed than those (i.e., red boxes) for female instructors. This means that male 

instructors did on average use this feature more frequently than their female counterparts across 

all academic disciplines. However, as detailed in the contained scatterplot, the distributions of 

WHRO usage are rather dispersed and there are noticeable individual variabilities within each 

gender group. For example, in AH, there are three outliers in the female column that nearly hit or 

already surpass the maximum value in the male column. Besides, the relatively small sample size 

in each discipline subset might also be a concern, which would make the differences between two 

gender groups more susceptible to chance and thus considered non-significant by the rank-based 

Mann-Whitney U test, especially for the case in PS. Nonetheless, since the highest 75th percentile 

in Figure 5.1 is still lower than 0.02 (i.e., in AH), that means that over 75% of the instructors in 

the entire corpus did not use WHRO more than twice per 1000 words. It follows, even though 

there is an overall statistical difference between male and female instructors in using this feature 

with a medium effect size, the practical difference is still small or even indiscernible given the 

very low frequency of WHRO in actual use.  
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When it comes to the communicative function of WHRO, similar to other types of relative 

clauses, its basic function is to specify the meaning of the antecedent (i.e., a noun or a noun phrase). 

Therefore, Biber (1988) considers it as a device for explicit and elaborated identification of 

referents in a text. This is also in line with the observations this study made based on the results 

extracted by the LFE, such as the following example sentences (1) – (4). Clearly, with WHRO in 

use, the references of the antecedents that come before the WH relative pronouns in these example 

sentences have been specified and elaborated by the follow-up relative clauses.  

 

(1) you need a conceptualization of a course which you hold responsible for, you know, 

what makes art historically specific… (from ahlct030, by nf0094)18 

(2) there is something called a demographic transition which I'll talk more about in B-P-

H-D next year… (from lslct018, by nm0283) 

(3) I get minus-R E-to-the-minus-R-T here and then the S which I'm holding constant right 

just from the product rule… (from pslct015, by nm0765) 

(4) here inseparable is the fact that the service deliverer is the person who you're going to 

come into contact with quite often… (from sslct034, by nf1208) 

 

Since WHRO apparently is not the only linguistic means of elaboration in English language, 

this study also checked the overall usage of another three types of relative clauses under analysis 

to evaluate the above observations. These relative clauses include That relative clauses (THRA), 

WH relative clauses on subject positions (WHRS), and WH relative clauses with fronted 

prepositions (WHRFP). The usage of all these relative clause types was plotted in Figure 5.2.  

 
18 The original text was unpunctuated, so all the punctuations in the cited examples (henceforth) were added 

for the ease of reading. In the end of each example, “from” indicates the original filename and “by” indicates the 

instructor’s id. In the second letter of the id, “m” or “f” indicates the gender of the instructor that the id represents.  
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Figure 5.2 Usage of relative clauses by gender and academic discipline 

 

As can be seen in Figure 5.2, while male instructors used more WH relative clauses, female 

instructors used more That relative clauses. Overall speaking, male and female instructors used 

roughly the same amounts of relative clauses. Male instructors had a higher median in using 

WHRO, but female instructors had a larger 75th percentile and more extreme data points. Therefore, 

although male and female instructors did use WHRO significantly differently from each other as 

a gender group, the practical difference is small as discussed above. Moreover, as discussed here, 

male and female instructor discourses are comparably elaborated in terms of the use of relative 

clauses. Instead, considering the fact that the use of WHRO is much less than THRA and WHRS, 

but close to WHRFP, which is typical of written texts, this study suggests that male instructor 

discourses might be slightly more formal than the female counterparts. However, given the small 

practical difference, this study discourages overinterpretation of the significant difference in the 

use of WHRO between male and female instructors.  

5.2.2 TDIDV 

As shown in Table 4.1, female instructors (median=0.29, mean=0.30, SD=0.13) used 

desire/intent/decision verbs followed by a “to” clause (TDIDV) significantly more often (p=0.028) 



 64 

than male instructors (median=0.16, mean=0.21, SD=0.12) as a whole with a medium effect size 

(d=-0.714). The usage of TDIDV between male and female instructors was plotted in Figure 5.3 

below, which shows a consistent tendency of female instructors using this feature more frequently 

than male instructors on average. With that said, the individual variabilities within each gender 

group in the use of this feature are also noticeable. Besides, the use of TDIDV is relatively more 

frequent than WHRO, with about half of the female instructors using this feature more than 3 times 

per 1000 thousand (i.e., 0.3). It is thus more reliable to suggest that TDIDV is female preferential.  

 

Figure 5.3 TDIDV usage by gender and academic discipline 

 

In Biber’s (2006) study, TDIDV, along with other linguistic features, such as prediction 

modals, second person pronouns, is placed in a functional dimension that distinguishes procedural 

discourse from content-focused discourse in the context of university. With more use of TDIDV, 

a discourse becomes more procedural because of the positive correlation found between the two 

(Biber, 2006). This is not surprising since verbs included in TDIDV are those related to desire, 

intent and decision and the following “to do” clause makes the semantic characteristics of these 

verbs (e.g., want, need, aim, decide, choose) more outspoken, which can be utilized to manage the 

class (Biber, 2006). Moreover, based on the 1525 extracted instances of TDIDV in this study, it 
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was found that over 86% of them (lemmatized) are want to (52.3%), need to (26.0%) and like to 

(7.9%). A further investigation, as shown in Table 5.1, also reveals that TDIDV is most likely to 

come after personal pronouns (i.e., you, I, we), negation not, prediction modal would, and 

conditional conjunction if, among other things, partially in line with Biber’s (2006) findings. This 

basic pattern is true for both male and female instructors, showing that both gender groups are 

similar in employing TDIDV as a professional practice to assist the delivery of the lecture.   

Table 5.1  

Top 10 lexical contexts (lemmatized) for TDIDV between male and female instructor discourses.  

Male instructor 

Index Unigram: left1a  Occurrence Unigram: left2 Occurrence Bigram: Left1 + TDIDVb Occurrence 

1 you 110 I 146 I want (to) 84 

2 I 98 you 145 you want (to) 60 

3 not 65 do 76 not want (to) 37 

4 we 59 not 73 you need (to) 36 

5 would 45 we 68 would like (to) 34 

6 they 43 that 61 we need (to) 32 

7 be 21 would 55 we want (to) 27 

8 just 16 if 50 they want (to) 26 

9 to 14 they 50 just want (to) 16 

10 who 13 what 39 not need (to) 13 

Female instructor 

Index Unigram: left1 Occurrence Unigram: left2 Occurrence Bigram: Left1 + TDIDV Occurrence 

1 you 150 you 212 I want (to) 93 

2 we 113 I 168 you want (to) 85 

3 I 109 we 136 we need (to) 58 

4 not 60 do 95 you need (to) 54 

5 would 53 not 67 we want (to) 47 

6 they 51 that 61 would like (to) 44 
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7 he 28 would 61 not want (to) 39 

8 might 22 they 59 they want (to) 37 

9 just 22 if 46 he want c (to) 24 

10 be 20 what 40 just want (to) 19 

Notes: 

a: Here, left1 and left2 means the first word and the first two words to the left of TDIDV, respectively. For example, 

in “If you want to…” where TDIDV is “want to,” “you” is the left1, “If” and “you” belong to left2. Since the corpus 

is totally unpunctuated, this is just a conservative estimate of the most frequently preceding words within the sentence 

of TDIDV because it can stretch out as long as English grammar allows. However, the basic patterns for these 

unigrams remain largely the same even when the left 5 words to TDIDV were examined.   

b:  The reason for only examining bigram is because the results of trigram and higher n-gram are less interpretable 

with more words being variable. 

c: Since every word here is lemmatized, “he want” can refer to both “he wants” and “he wanted.” 

 

However, according to Table 5.1, there is also an important difference in how male and 

female instructors chose personal pronouns as subjects for TDIDV. More specifically, female 

instructors used noticeably more inclusive pronouns you and we than male instructors, which might 

imply that female instructor discourses in the corpus were more engaging and interactive than their 

male counterparts. As can be seen in the following example sentences (5) – (10), when TDIDV is 

preceded by the exclusive pronoun I, it is used to emphasize certain points of the instructors. 

However, when TDIDV is preceded by you and we, the instructor discourses become more inviting 

and inclusive in that students are called to think about what the instructors have just said. Although 

both means can make instructors’ speeches and lectures flow more smoothly, the pragmatic effects 

and the associated language styles are different.  

 

(5) that's all I want to say about this sort of level of housekeeping… (from ahlct015, by 

nm0067)  

(6) if your solute concentration goes up you will need to pass more urine… (from lslct029, 

by nf440) 
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(7) a sorted list returns a negative value which we'll need to change because it's not quite 

right… (from pslct008, by0704) 

(8) you may wish to look to test some of those assumptions by just playing with the model… 

(from sslct032, bynm1127) 

(9) this is what I 'd like to talk about now as I suggested at the beginning… (from ahlct007, 

by nf0052) 

(10) image now the question is that if we want to see both the irradiance… (from 

pslct034, by nf0934) 

 

To sum up, with female instructors consistently using more TDIDV and more inclusive 

pronouns you and we as subjects for the structure across different academic disciplines, their 

classroom discourses would thus be considered as more engaging and interactive than their male 

counterparts. That said, it should also be noted that even in male instructor discourses, these 

inclusive pronouns were still relatively more frequently used compared to other lexical items, 

similar to female instructors, confirming again that there might exist a common professionalized 

practice for university instructors in how to use TDIDV to deliver their lectures.  

5.2.3 MENV 

As shown in Table 4.1, female instructors (median=2.51, mean=2.62, SD=0.65) used 

mental verbs (MENV) significantly more often (p=0.031) than male instructors (median=1.99, 

mean=2.18, SD=0.84) as a whole with a medium effect size (d=-0.583). Figure 5.4 below shows 

that this overall gender difference remains consistent even across academic disciplines. Given the 

rather frequent use of MENV both in male and female instructor discourses (i.e., overall medians > 

2), this gender difference can be interpreted as something more stabilized than the previous two 

features just discussed. Although there are also obvious individual variabilities in the use of MENV 

existing in male and female instructor discourses, the fact that male instructors used this feature at 

least 1 time per 100 words and female instructors at least 1.5 times per 100 words suggests a clear 

and stable pattern of the latter tending to employ this feature more frequently than the former in 

their instructor discourses.  
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Figure 5.4 MENV usage by gender and academic discipline 

 

According to Biber (2006) and Precht (2008), MENV includes verbs broadly related to 

mental activities, which, among other things, can usually be used to convey personal stance (e.g., 

want, need, assume, prefer) or show uncertainty (e.g., think, guess, know, mean), depending on 

the semantic properties of the verbs. Based on the 14,571 extracted results for MENV, it was 

observed that among 10 most used verbs (lemmatized) in MENV in this study, which made up 

about 82.4% of the MENV usage, 8 of them were related to the expressions of opinions and facts 

(i.e., know, think, see, mean, find, remember, learn and understand), and the rest two were more 

about desire and intent (i.e., want, need), which were also included in TDIDV as analyzed above. 

Moreover, somewhat similar to TDIDV, in both male and female instructor discourses, MENV 

often occurs after personal pronouns (i.e., you, I, we), infinitive to, negator not, possibility modal 

can, prediction modals (i.e., would, will), and perfect aspect marker have etc., as shown in Table 

5.2 below. Given the context of university classrooms and the lexical contexts of MENV, this 

study suggests that MENV might be employed by instructors as a general linguistic device to 

present their opinions or make factual statements in an approachable way or without being too 

assertive. That is, as an authoritative figure in the classrooms imparting knowledge, instructors are 



 69 

expected to be less uncertain or to be more affirmative about what they teach or have to say, but 

in practice, it is not uncommon for them to use phrases to show strong personal stance, such as 

personal pronouns + MENV, modals + MENV, or even negator not + MENV (see Table 5.2). 

Furthermore, in Biber’s (2006) study, he found that MENV, among other linguistic features, 

contributed to the orality of university discourses, typical of spoken university registers. From the 

perspective of this study, the improved orality of instructor discourses caused by the use of MENV 

can serve to make the instructor discourses more approachable and less assertive to the students in 

the classrooms.   

Table 5.2  

Top 10 lexical contexts (lemmatized) for MENV between male and female instructor discourses.  

Male instructor 

Index Unigram: left1  Occurrence Unigram: left2 Occurrence Bigram: Left1 + MENV Occurrence 

1 you 1402 you 1861 you know  710 

2 I 1177 I 1313 I think 491 

3 to 626 to 689 I mean 436 

4 not 413 be 503 you see 144 

5 be 318 we 496 not know 143 

6 we 299 not 489 can see 142 

7 can 230 would 477 I want 134 

8 will 213 that 326 you want 126 

9 would 170 have 294 you think 108 

10 have 136 can 291 to think 108 

Female instructor 

Index Unigram: left1 Occurrence Unigram: left2 Occurrence Bigram: Left1 + MENV Occurrence 

1 you 1616 you 2266 you know 841 

2 I 1215 I 1393 I think 546 

3 to 713 to 865 I mean 428 

4 not 521 we 811 can see 231 
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5 we 521 would 556 not know 224 

6 be 365 not 534 I want 174 

7 can 266 be 513 you want 174 

8 have 256 and 427 you need 168 

9 would 224 have 408 you think 152 

10 will 204 can 383 to think 149 

 

Similar to the use of TDIDV, male and female instructors used MENV in a similar manner 

based on the patterns shown in Table 5.2, which, again, implies the commonalities of instructor 

discourses as a professionalized practice. Noticeably, female instructors almost always surpassed 

their male counterparts to different margins in using words or phrases from the table of top 10 

lexical contexts for MENV, in line with the fact that they used MENV overall much more often 

than male instructors. Especially, the biggest differences between these two gender groups are in 

the use of inclusive personal pronouns (i.e., you, we), in which female instructors used 436 and 

720 these two pronouns more than male instructors in the left first and two words to MENV 

respectively. The pattern remains true for the last column of Table 5.2 where female instructors 

overall used 131 “you know” bigrams19 more than male instructors. That means that overall 

speaking, female instructors were more aware of connecting with their students in the classrooms 

and thus made more efforts to produce more engaging and inclusive discourses. Below are four 

example sentences showing how both male and female instructors could use inclusive pronouns 

with MENV to engage or appeal to their students while delivering the lectures: 

 

(11) Wölfflin, at the end of one of his books, says, well you know, if you look at the 

Renaissance it's all very clear… (from ahlct030, by nf0094) 

(12) Dthey actually balloon out their abdominal aorta and you probably remember 

from your anatomy if you've got that far… (from lslct017, by nf0279) 

 
19 In theory, this “you know” bigram can be realized as “you know,” “you knew,” “(do) you know” or 

something like that. In other words, this does not have to be a hedge or a filler. Even if it was used as a hedge or filler, 

it still can be seen as a structure of second person pronoun “you” preceding “know” used to appeal to hearers (Holmes, 

1986). Given the macroscopic nature of this study, a more nuanced analysis is not made possible here.  
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(13) if there was a censored observation at time eight as well, we regard that as 

happening after that death… (from pslct039, by nf0955) 

(14) well, what we can see through the consultation cooperation codecision procedures 

is a movement towards a common focus on… (from sslct025, by nm1177) 

 

5.2.4 Summary 

In this section, I discussed the three overall gender differences identified in the Results 

chapter, i.e., WH relative clauses on object position (WHRO), desire/intent/decision verbs 

followed by a “to” clause (TDIDV) and mental verbs (MENV). It was found that, although there 

were no significant discipline-level differences found in these three linguistic features employed 

in male and female instructor discourses, the direction of these overall gender differences was 

always consistent across different academic disciplines, meaning that those overall gender 

differences were reliable. More specifically, both in the entire corpus and the four subsets of the 

corpus based on academic disciplines, male instructors were found to use WHRO consistently 

more frequently than female instructors, whereas female instructors were found to always surpass 

their male counterparts in using TDIDV and MENV. All these three gender differences exhibited 

medium effect sizes according to the corresponding Cohen’s d values. 

When it comes to interpreting these gender differences, this study first suggested that male 

instructors using more WHRO might make their discourses more formal. WHRO, along with other 

relative clauses, is usually considered as a device for explicit and elaborated identification of 

referents in a text. However, it was found that male and female instructors used relative clauses 

roughly in a comparable way, implying that their discourses were similarly explicit and elaborated 

in terms of the use of relative clauses. Instead, given the much less frequent use of WHRO in both 

male and female instructor discourses, which was close to the usage of WH relative clauses with 

fronted preposition (WHRFP), it might be more appropriate to argue that WHRO was not typical 

of spoken speech and the more use of it could add to the formality of a discourse. However, the 

low frequency of WHRO usage also made its statistically significant difference practically small 

and thus more susceptible to chance. Therefore, the interpretation above should be taken carefully, 

and accordingly, this study discourages overinterpretation of this significant difference in WHRO 

between male and female instructor discourses.  
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As for TDIDV and MENV, female instructors’ higher use on average in both features might 

make their discourses more procedural and approachable, respectively. Given the relatively much 

more frequent use of these two linguistic features, their differences between the two gender groups 

were considered as more reliable and stabilized in the corpus. Moreover, further investigations 

revealed that among other things, the biggest differences between male and female instructors in 

these two features were that female instructors overall used much more inclusive personal 

pronouns (i.e., you, we) than male instructors, which lead to female instructor discourses being 

more engaging and interactive than their male counterparts. However, it was also pointed out that 

although male instructors did not use inclusive personal pronouns as much as female instructors 

did, these two pronouns nevertheless were also one of the most used features accompanying 

TDIDV and MENV in male instructor discourses. Besides, it was also noticeable that male and 

female instructors used TDIDV and MENV in a comparable manner, exemplified by the similar 

patterns of the top 10 lexical contexts for them and of the top 10 verbs included in these features 

being used. All these implied that there might exist some common professionalized practices in 

instructor discourses in terms of using certain features.  

Taken together, in this study, female instructor discourses were found to be slightly less 

formal and more engaging than male instructor discourses. However, it should be always noted 

that gender differences between male and female instructor discourses are still overall limited and 

small, given the majority of linguistic features (i.e., 84/87) under analysis showing non-significant 

differences.    

 

5.3 Limitations and implications for future studies 

Given its corpus-based and macroscopic nature, the limitations of this study are closely 

related to issues in the corpus and the linguistic features under analysis, which are briefly described 

below. After that, implications for future studies in language and gender are also provided.  

5.3.1 The corpus 

Three issues can be identified in the compiled corpus used in this study. Firstly, although 

the corpus contains detailed annotations for utterance boundaries and paralinguistic information, 

it is entirely unpunctuated, which makes it impossible for LFE to extract linguistic features whose 
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precise extraction is highly dependent on accurate punctuations. As a result, this study was unable 

to examine some linguistic features that require punctuations, including those previously well 

studied, such as questions and tag questions (see Appendix A for references).  

Secondly, it appears that the sample size of the compiled corpus is still not sufficiently 

large. Although this corpus contains discourses of 46 male and 46 female instructors, a relatively 

decent sample size compared to the previous empirical studies in language and gender (Newman 

et al. 2008), the individual variabilities within each gender group mentioned above might indicate 

that this sample size is still not ideal, especially when the subsets based on academic disciplines 

were concerned. For example, based on Figure 5.1, 5.3 and 5.4, the differences between male and 

female instructors from PS in using WHRO, TDIDV and MENV were visually greater than those 

shown in the entire corpus, which also agrees with the related Cohen’s d values where the 

discipline-level differences have much larger effect sizes20. Nonetheless, given the very small 

sample size and individual variabilities in the PS part of the corpus (i.e., 6 male and 6 female 

instructors), no significant results could be declared according to the related Mann-Whitney U 

tests. The same reasoning can also apply for features in other discipline-related parts of the corpus 

where there are large effect sizes (i.e., |d| > 0.8) but no significant results21. This implies that in 

order to examine whether those non-significant results with large effect sizes are simply due to 

chance or can become significant with more samples analyzed, an overall larger sample size for 

all the academic disciplines is needed, which, however, was not made possible in this study.  

Lastly, as a tradeoff of using linguistic corpora to study the relationship between language 

and gender, this study was unable to control or account for other non-gender factors in a way that 

experimental research may do. Instead, for practical reasons, this study only additionally examined 

the overall effects of academic disciplines and how gender effects might vary when academic 

disciplines were taken into account, leaving other factors such as class interactivity level, age of 

the instructors, the year of recording etc. unaccounted for, which might also have some reasonable 

 
20 According to the Results chapter, Cohen’s d values for WHRO, TDIDV and MENV in the entire corpus 

are only 0.583, -0.714, and -0.583 respectively. However, these numbers for the PS part of the corpus increase to 

2.383, -1.312 and -1.801.  
21 According to Appendix G, in AH, LS, SS and PS parts of the corpus, there are 6, 8, 11, and 19 linguistic 

features respectively showing large effect sizes (i.e., |d| > 0.8), yet considered non-significant by Mann-Whitney U 

tests given the small and unstable distributions of the data points. Since Cohen’s d is calculated by mean difference 

divided by pool standard deviation, it becomes thus less reliable when the sample size is small or there are extreme 

values. This was also a consideration for this study to only interpret the Cohen’s d values for those significant results 

along with visualized boxplots and scatterplots.   
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effects on instructor discourses. However, this is not practical both because of the availability of 

information and because of the increased analytical difficulty. Although naturally occurring 

spoken corpora can be relatively more spontaneous and authentic than the experimental 

counterpart, it should be acknowledged that they are also relatively less well-controlled.  

5.3.2 Linguistic features  

As mentioned above, this study did not include linguistic features requiring punctuations 

to be accurately extracted due to the unpunctuated corpus. For the same reason, linguistic features 

requiring extensive manual labelling or checking could not be examined as well because they could 

not be extracted by the LFE accurately. These features are mostly conversational, also including 

features that were previously highly studied, such as minimal response and interruptions (see 

Appendix A for references). 

Besides, the linguistic features included in this study were not without flaws. The most 

obvious ones are those open-class linguistic features, especially lexical semantic subcategories. 

When a linguistic feature is open class, it means that researchers have to assign members for the 

feature to conduct research, which, however, more often than not varies from one study to another, 

as revealed in Table 5.3 below. The decision of open-class feature membership is inevitably 

subjective as researchers can have different opinions about what makes a feature as well as various 

practical research objectives, but this also makes questionable the representativeness of the 

selected elements for a desired feature and thus the validity of the feature per se. The 

representativeness of the selected elements for a feature is a tough question to address, and there 

may be no easy solution to that. The practices adopted by this study when encountering an open-

class feature is that: keep the prototypical members (i.e., those that are commonly acknowledged), 

integrate with other plausible members while omitting those that are not felt to be in line with the 

feature’s semantic orientation. Nevertheless, this is still a highly intuitive process, which might 

turn out to be unreliable sometimes. 

Table 5.3  

Examples of varying members for some open-class linguistic features.  

Linguistic feature Citation Examples examined 

 (Crosby & Nyquist, 1977) sort of, kind of, I guess 



 75 

 

Hedge 

(Biber, 1988) maybe, at about, something like, more or less, sort of, kind of 

(Grob et al., 1997) like, kind of, sort of, you know, maybe, or whatever, a little, about, 

almost, and stuff, anything like that, could possibly be etc. 

(Precht, 2008) about, almost, basically, a bit, just, kind of, like, maybe, more, pretty, 

probably, sometimes, sort of, not sure, usually, well 

 

Emphatics 

(Biber, 1988) just, really, most, more, real/so + adjective, do + verb, for sure, a lot, 

such a + noun 

(Precht, 2008) a lot, absolutely, all, always, any, anyway, at all, especially, even, 

ever, full, most, much, never, not even, only, real, really, so, such a, 

too, totally, very, whole 

 

 

Amplifier / 

intensive adverb 

(McMillan et al., 1977) really, very, awfully 

(Crosby & Nyquist, 1977) so 

(Biber, 1988) absolutely, altogether, completely, enormously, entirely, extremely, 

fully, greatly, highly, intensely, perfectly, strongly, thoroughly, 

totally, utterly, very 

(Tagliamonte & Roberts, 2005) so, very, really 

 

Moreover, the lexical items listed under an open-class feature often cannot cover perfectly 

the complexity of language in actual use. For example, the verb want (to) (MENV or TDIDV) 

preceded by pronoun I can denote the personal stance or desire of a speaker. However, when the 

subject for the same structure becomes third person, it might be more appropriate to consider it 

descriptive rather than something related to the speaker’s internal status. The same reasoning can 

go for every lexical item included in MENV, TDIDV or other similar open-class features. That 

said, for the current study, when designing LFE, I mostly took these features as pure lexical 

features, as suggested by Biber et al. (2004) and Biber (2006) among others, and overlooked the 

role of lexical contexts that could play in affecting the semantic interpretations of them. Therefore, 

even though LFE can extract these features “perfectly,” that does not mean that the extracted 

results are homogenous inside, which might pose some serious validity issues for the current study.  

5.3.3 Implications 

The general implication of this study for future studies in language and gender is to base 

their research in a specific context and avoid overgeneralizing from a narrow database. Gender is 

a dynamic social construct, which not only means that gender effects can vary across different 

contexts, but also suggests that there exists a complex relationship between language and gender. 
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In the context of the university classroom, for example, this study found that academic disciplines 

had more salient effects on instructor discourses than gender and that the significant gender 

differences at the whole corpus level became non-significant within each academic discipline. 

Moreover, as discussed previously, this study also found individual variabilities in the use of 

certain linguistic features under analysis within each gender group not uncommon, which suggests 

the need for this study to have an overall larger sample size in order to determine whether those 

variabilities are just due to chance. Given the complexity of language use impacted by multiple 

factors intertwined together, having a decent sample size of texts, based in a context as specified 

as possible, is always the first step for studies in language and gender to make a sound and reliable 

analysis.  

This study also has implications for future studies that aim to take a macroscopic approach 

to compare gender differences in language use in general, or especially in instructor discourses. It 

is advised that these studies use a corpus with complete punctuations or extensive paralinguistic 

annotations if feasible so that their investigation can also include linguistic features that have been 

excluded in this study, making their analyses more comprehensive. That said, future studies are 

also advised to treat with great caution the open-class linguistic features either utilizing LFE or 

building a similar program on their own. As for those which aim to compare gender differences in 

instructor discourses, it is suggested that they look into how other non-gender factors, including 

academic discipline may have impacts on instructor discourses, or how gender effects on language 

use may vary under different conditions related to those factors. Again, as noted above, it is 

recommended that the future studies have a sufficient sample size for each condition to avoid 

individual variabilities caused by small sample size. For example, if these studies plan to continue 

the research of this study, they should have a sample size for each academic discipline larger than 

that used in this study to identify more stabilized gender differences.    
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CHAPTER SIX: CONCLUSIONS 

This study compared the use of 87 general linguistic features used by male and female 

university instructors in their classroom discourses both as a whole and within specific disciplines 

to address the following two research questions: 

 

1. How do male and female university instructors in the corpus as a whole differ in their use 

of these 87 linguistic features? 

2. How do male and female university instructors in the corpus differ in their use of these 87 

linguistic features within each academic discipline? 

 

For research question one, there were only three linguistic features identified to be used 

significantly differently by the two gender groups. More specifically, male instructors were found 

to use WH relative clauses on object position (WHRO) more often than female instructors, while 

female instructors were found to use both desire/intent/decision verbs followed by a “to” clause 

(TDIDV) and mental verbs (MENV) more frequently than their male counterparts. All these 

gender differences had medium effect sizes (Cohen’s d), and their directions were consistent across 

specific academic disciplines, although no discipline-level significant differences were found for 

these three linguistic features. Based on the specific usage of these features in male and female 

instructor discourses as well as related source references, this study suggested that female 

instructor discourses might be slightly less formal and more engaging than their male counterparts. 

However, given the vast majority of the linguistic features (i.e., 84/87) under analysis showing 

non-significant differences, the overall differences between male and female instructor discourses 

should be considered as both limited and small.  

As for research question two, this study did not find any discipline-level gender difference 

within the four academic disciplines available in the corpus, i.e., Arts and Humanities (AH), Life 

and Medical Sciences (LS), Physical Sciences (PS), and Social Studies and Sciences (SS). The 

lack of discipline-level gender difference, compared to three overall gender differences, was 

interpreted as the professional need of instructors to give lectures using language characteristic of 

the specific disciplinary practices, which might make instructor discourses from the same 
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academic discipline more similar even across different gender groups. However, given the 

relatively small sample size in the AH, LS, SS and PS part of the corpus and the existence of non-

significant results with large effect sizes in these disciplinary subsets, more studies with larger 

sample size are thus needed in order to answer research question two more reliably.  

As reiterated in this study, gender is a dynamic social construct, and its effects may vary 

in different contexts or under different conditions. This is confirmed with the different patterns of 

gender differences identified in the entire corpus and the subsets of the corpus based on academic 

disciplines. Moreover, there are also two observations worth noticing: (1) compared to gender, 

academic disciplines apparently had more effects on instructor discourses in the corpus; (2) even 

for those three overall significant linguistic features, comparable patterns were discernible in terms 

of how those features were used by male and female instructors. For example, among top lexical 

contexts preceding TDIDV and MENV, male and female instructors had very similar choices of 

words, such as the use of personal pronouns (i.e., I, we, you), negator not, and predication modal 

would. Although female instructors used more inclusive pronouns than male instructors for both 

linguistic features, inclusive pronouns were still one of the top words male instructors would 

choose before the structures of TDIDV and MENV. From the perspective of gender as a 

community-based practice (Eckert & McConnell-Ginet, 1992), these two observations can mean 

that in the context of university classrooms, gender is a non-salient factor that affects how 

instructors use language giving lectures, a practice that is highly professionalized.   
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Appendix A 

73 linguistic features collected from previous 35 quantitative studies in language and gender 

Structural Features 

(Category /) Linguistic Feature Description22 Index Citation + Result23 

 

 

 

 

 

Talkativeness 

Words per utterance Depending on studies, 

utterance is usually defined 

either as a turn in a 

conversation or a response to a 

verbal task. 

 

Words can also include filled 

pauses too. 

1 *24 (Wood, 1966) M+; (Hannah & 

Murachver, 2007) M+ 

Number of words 2 (Hladik & Edwards, 1984) F+; (Sause, 

1976)25 M+ 

Number of Utterances 3 * (Hladik & Edwards, 1984) F+; 

 

Speaking time 

 

4 

(Hirschman, 1994) M+; (McMillan et al., 

1977) ≈; (Turner et al., 1995) ≈ 

Silence time 5 (Zimmerman & West, 1975) F+ 

 

 

 

Formality 

 

Mean length of 

sentence 

 

## 

 

6 * 

(Mulac & Lundell, 1986) F+; (Poole, 

1979) F+; 

(Mulac et al., 1986) F+ 

Number of 6-letter 

words and above 

Based on Linguistic Inquiry 

and Word Count (LIWC). 

 

7 * 

(Brownlow et al., 2003) M+; (Yu, 2013) 

F+ 

 

Topic 

Could be anything, e.g., 

family, job, sport, dog etc. 

 

8 

(Haas, 1979) ≠; 

(Pamela S. Kipers, 1987) ≠; (Bischoping, 

1993) ≈ 

 

Conversational Features 

(Category /) Linguistic Feature Description Index Citation + Result 

 

 

 

 

 

 

 

 

 

 

Affiliative-ness 

Minimal response Such as, aha, mmmm, yeah. 9 (Fishman, 1978) F+; (Hannah & 

Murachver, 2007) F+ 

 

 

Backchannel 

Minimal response that signals 

listener’s encouragement and 

support during others 

speaking, e.g., yeah, right, 

mm-hmm. 

 

 

10 

(Hirschman, 1994) F+;  

(C. Johnson, 1994) ≈; 

(Kollock et al., 1985b) ≈ 

 

 

 

Interruption 

 

 

 

Transition violation. 

 

 

 

11 

(Zimmerman & West, 1975) M+; (West & 

Zimmerman, 1983) M+; (Mulac et al., 

1988) M+; (McMillan et al., 1977) M+; 

(Grob et al., 1997) ≈; (Kollock et al., 

1985b) ≈; (C. Johnson, 1994) ≈; (Turner et 

al., 1995) ≈; (Hancock & Rubin, 2015) ≈ 

 

Overlap 

 

Transition error. 

12 * (Zimmerman & West, 1975) M+; (C. 

Johnson, 1994) ≈; (Turner et al., 1995) ≈ 

Interactive remarks E.g., “This is interesting.” 13 (Fishman, 1978) F+ 

 

 

 

 

 

 

 

Filler 

 

Depending on studies, filler 

can include you know, I mean, 

like, well, kind of thing and 

filled pauses etc. 14 

(Hirschman, 1994) F +; (Mulac & 

Lundell, 1986) M+; (McFadyen, 1996) ≈; 

(Turner et al., 1995) ≈; (Brownlow et al., 

2003) ≈; (Hancock & Rubin, 2015) ≈ 

 
22 “##” is used when there is no need to describe.  
23 In this column, “M/F+” means that men or women use a given linguistic feature significantly more often 

than their counterpart. “≈” means the difference is either small or not significant.  “≠” means different but without 

reference to the statistical significance.  
24 Features with an asterisk are those included in this study for analysis (before deleting reduplicates and 

merging similar features with those in Appendix B).  
25 The subjects for this study are kindergarten children, i.e., boys and girls. 
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Disfluency 

 

“You know” 

 

## 

15 

(Freed & Alice Greenwood, 1996) ≈; 

(Holmes, 1986) ≈; (Dixon & Foster, 1997) 

≈ 

 

 

Filled pause 

 

 

E.g., ah, er, um. 

16 

(Mulac & Lundell, 1986) F+; (Turner et 

al., 1995) M+ 

(McFadyen, 1996) M+; (Brownlow et al., 

2003) ≈; (Hancock & Rubin, 2015) ≈ 

Unfilled pause ## 17 (Mulac & Lundell, 1986) ≈ 

Hesitation Can include all above but 

depends. 18 

(McFadyen, 1996) M+; (O’Barr & Atkins, 

1980) ≈ 

 

Sentential Features 

(Category /) Linguistic Feature Description Index Citation + Result 

 

 

 

 

 

 

Sentence type 

 

 

 

 

 

Question 

 

 

 

 

 

## 

19 

(Fishman, 1978) F +; (Hirschman, 1994) F 

+; (Mulac et al., 1988) F+; (Freed & Alice 

Greenwood, 1996) ≈; (Hladik & Edwards, 

1984) ≈; (Sause, 1976) M+; (Stiles et al., 

1997) ≈; (Hannah & Murachver, 2007) 

F+; (Kollock et al., 1985b) ≈; (O’Barr & 

Atkins, 1980) ≈; (Turner et al., 1995) ≈ 

Statement ## 

20 

(Fishman, 1978) M +; (Hladik & 

Edwards, 1984) ≈ 

Directive / 

Imperative 

## 

21 

(Mulac et al., 1988) M+; (Haas, 1979) 

M+; (C. Johnson, 1994) ≈ 

Elliptical sentence E.g., “Just beautiful,” “A 

winter scene in a forest.” 22 

(Mulac & Lundell, 1986) M+ 

Conjunctions / filler 

begin sentence 

## 

23 

(Mulac et al., 1988) M+ 

Adverbial begin 

sentence 

## 

24 

(Mulac et al., 1988) F+; 

(Mulac et al., 1986) F+ 

Imperative in question 

form 

E.g., “will you please close the 

door?” 25 

(McMillan et al., 1977) F+ 

Topic shift sentence E.g., “The snow looks as…it’s 

not snowing now.” 26 

(Mulac & Lundell, 1986) ≈ 

 

 

Agreement sentence 

Sentence that expresses 

agreements, such as “you’re 

right,” “I agree….” 27 

(Turner et al., 1995) F+ 

 

 

 

 

 

 

 

 

Syntactic 

structure 

Subordinator that 

deletion 

E.g., “I think [that] it’s 

wintertime.” 28 

(Mulac & Lundell, 1986) F+ 

 

Dependent clause 

A phrase that contains a 

subject and verb but cannot 

stand alone as a sentence. 29 

(Hancock & Rubin, 2015) ≈ 

 

 

 

 

 

Tag question 

 

 

 

 

 

 

## 

30 

(Crosby & Nyquist, 1977) F+; (McMillan 

et al., 1977) F+; (Dubois & Isabel Crouch, 

1975) M+; (Hladik & Edwards, 1984) ≈; 

(Grob et al., 1997) ≈; (McFadyen, 1996) 

F+; (Kollock et al., 1985b) ≈; (Turner et 

al., 1995) ≈; (Mulac & Lundell, 1986) ≈; 

(Hancock & Rubin, 2015) ≈ 

Passive voice ## 31 * (Brownlow et al., 2003) M+ 

 

Lexical Features 

(Category /) Linguistic Feature Description Index Citation + Result 

 

 

 

Pronoun 

 

 

 

Personal pronoun 

 

“I,” “we,” “you” and their 

derivative forms, e.g., my, our, 

your; me, us. 

32 * 

(Mulac et al., 1988) F+; (Poole, 1979) F+; 

(Mulac & Lundell, 1986) F+; (Hirschman, 

1994) F +; (Brownlow et al., 2003) F+; 

(Yu, 2013) M +; (Hancock & Rubin, 

2015) ≈ 
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“I” reference 

 

 

The use of “I.” 33 * 

(Poole, 1979) F+; (Brownlow et al., 2003) 

F+; (Sause, 1976) M+; (Gleser et al., 

1959) F+; (Hancock & Rubin, 2015) ≈ 

3rd person reference “He/she/they” but also can 

include “someone, person / 

people.” 34 * 

(Hirschman, 1994) M+; 

(Brownlow et al., 2003) M+ 

 

 

 

 

 

 

 

 

 

 

 

Other parts of 

speech 

Number of nouns ## 

35 * 

(Wood, 1966) M+; 

(Yu, 2013) F+ 

Number of verbs ## 36 * (Wood, 1966) M+ 

Number of noun 

modifiers 

Word(s) that modify a noun, 

especially adjective. 37 * 

(Wood, 1966) M+ 

Number of articles 

 

 

i.e., a, an, the. 

38 * 

(Brownlow et al., 2003) M+; (Yu, 2013) 

M+ 

 

Number of auxiliary 

words 

Auxiliary verbs, partial 

prepositions or conjunctions, 

articles, and certain adverbs. 

Does not equal auxiliaries. 39 

(Gleser et al., 1959) F+ 

Number of modals E.g., will, have (perfect 

aspect), could, can, shall, 

should. 40 * 

(McMillan et al., 1977) F+ 

 

 

Number of negators 

 

 

“not” and its contracted form 

“n’t.” 41 * 

(Mulac & Lundell, 1986) F+; (Mulac et 

al., 1986) F+; (Hladik & Edwards, 1984) 

≈; (Sause, 1976) M+; (Gleser et al., 1959) 

F+; (Hancock & Rubin, 2015) ≈ 

Preposition ## 42 * (Poole, 1979) M+ 

 

 

Conjunction 

 

 

Justification 

 

E.g., because, since 

43 * 

(Mulac & Lundell, 1986) M+; (Mulac et 

al., 1988) F+; (Turner et al., 1995) F+; 

(Hancock & Rubin, 2015) ≈ 

Opposition E.g., but, although, though 

44 * 

(Mulac & Lundell, 1986) F+; (Mulac et 

al., 1986) F+ 

 

 

 

 

 

Verbs 

Impersonal uncertainty 

verbs 

E.g., “seem” as in “it seems to 

be.” 45 

(Mulac & Lundell, 1986) M+ 

Personal disclaimer 

verbs 

E.g., I’m not sure/certain, I 

suppose. 46 

(Mulac & Lundell, 1986) ≈; (Grob et al., 

1997) M+ 

Verb of cognition E.g., “envision” as in “I would 

envision,” “suggest” as in “It 

suggests to me.” 47 

(Mulac & Lundell, 1986) F+ 

Action verb E.g., splash, crash, break etc. 48 (Mulac & Lundell, 1986) ≈ 

Destructive action verb E.g., kill, hurt. 49 (Gleser et al., 1959) M+ 

Progressive verbs (-ing) ## 50 * (Mulac & Lundell, 1986) M+ 

Mental verbs E.g., believe, figure, guess. 51 * (Precht, 2008) ≈ 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stance-related 

Empty adjectives E.g., charming, cool, cute, 

divine. 52 

(Crosby & Nyquist, 1977) F+ 

Qualifier E.g., maybe, perhaps, 

probably, possibly. 53 

(McFadyen, 1996) ≈ 

 

 

Intensive adverbs 

 

 

E.g., so, very, really. 

 

54 * 

 

(Mulac & Lundell, 1986) F+; (Mulac et 

al., 1988) F+; (McMillan et al., 1977) F+; 

(Turner et al., 1995) F+; (O’Barr & 

Atkins, 1980) ≈; (Crosby & Nyquist, 

1977) F+; (Tagliamonte & Roberts, 2005) 

F+; (Hancock & Rubin, 2015) ≈ 

 

 

Hedges 

 

 

E.g., kind of, sort of, about, 

almost etc. 

55 * 

 

 

 

(Crosby & Nyquist, 1977) F+; (Dixon & 

Foster, 1997) ≈; (Precht, 2008) ≈; (Grob et 

al., 1997) ≈; (McFadyen, 1996) ≈; (O’Barr 

& Atkins, 1980) ≈; (Turner et al., 1995) ≈; 

(Mulac & Lundell, 1986) ≈; (Hancock & 

Rubin, 2015) ≈ 

Polite expressions E.g., please, thank you, excuse 

me. 56 * 

(O’Barr & Atkins, 1980) ≈; (Crosby & 

Nyquist, 1977) ≈ 
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Emphatic expressions E.g., a lot, absolutely, all, 

always, any. 57 * 

(Precht, 2008) ≈ 

General evidential 

expressions 

E.g., actually, of course, 

definitely, in fact. 58 * 

(Precht, 2008) ≈ 

Boulomaic expressions E.g., I’d like, I need, I want. 59 (Precht, 2008) ≈ 

General affect 

expressions 

E.g., amazing, bad, beautiful. 

60 

(Precht, 2008) ≈ 

Taboo language Synonyms for “sexual 

intercourse” 

 

E.g., fuck. 61 

(Walsh & Leonard, 1974) M+ 

Expletive E.g., damn, fuck. 62 (Precht, 2008) M+ 

 

 

 

 

 

 

 

 

 

 

Specific 

references 

Sensory process words, 

feeling related 

 

Based on LIWC. 63 

(Brownlow et al., 2003) F+ 

Social process words, 

family-and-humans 

related 

 

Based on LIWC. 

64 

(Brownlow et al., 2003) F+ 

Reference to emotions Any mention of an emotion or 

feeling, e.g., happy, enticing. 

65 

(Mulac et al., 1986) F+; 

(Gleser et al., 1959) F+; 

(Yu, 2013) F+ 

Reference to aggression E.g., chop, hate, shoot, bite, 

blast. 66 

(Sause, 1976) M+ 

Reference to time Ang mention of time. 

67 

(Sause, 1976) M+; 

(Gleser et al., 1959) M+ 

Reference to space E.g., up, down, here, out. 

68 

(Sause, 1976) M+; 

(Gleser et al., 1959) M+; 

(Mulac & Lundell, 1986) M+ 

Reference to quantity E.g., last, two, another, little. 

69 

(Sause, 1976) M+; 

(Gleser et al., 1959) M+ 

Reference to fear E.g., danger, dark, flame. 70 (Sause, 1976) M+ 

Reference to good E.g., kind, good, better, 

special. 71 

(Sause, 1976) M+ 

Reference to act of oral 

communication 

E.g., tell, phone, act, talk. 

72 

(Sause, 1976) M+ 

Reference to female E.g., lady, girl, Mrs. she, 

sister. 73 

(Sause, 1976) F+ 
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Appendix B 

Below is the full list of 129 linguistic features presented by the updated MD analysis 

framework as in Biber et al. (2004) and Biber (2006). The list is mostly a replicate of Biber et al. 

(2004:22-26) except that the ordinal numbers are added to each specific features instead of the 

upper categories. For more details, please refer to Biber et al. (2004) and Biber (2006). 

 

Pronouns and pro-verbs 

1. First person pronouns *26 

2. Second person pronouns * 

3. Third person pronouns (excluding it) * 

4. Pronoun it * 

5. Demonstrative pronouns (this, that, these, those as pronouns) * 

6. Indefinite pronouns (e.g., anybody, nothing, someone) * 

7. Pro-verb do * 

Reduce forms and dispreferred structures  

8. Contractions * 

9. Complementizer that deletion (e.g., I think [0] he went) 

10. Stranded prepositions (e.g., the candidate that I was thinking of) 

11. Split auxiliaries (e.g., they were apparently shown to…)  * 

Prepositional phrases  

12. Prepositional phrases * 

Coordination 

13. Phrasal coordination (two nouns, adjectives, verbs or adverbs with “and” in between) * 

14. Independent clause coordination (clause initial and) * 

WH questions 

 
26 Features with an asterisk are those included in this study for analysis (before deleting reduplicates and 

merging similar features with those in Appendix A). 
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15. WH questions * 

Lexical specific  

16. Type/token ratio * 

17. Word length * 

Nouns 

18. Nominalization (ending in -tion, -ment, -ness, -ity) * 

19. Nouns * 

Semantic categories of nouns 

20. Animate noun (e.g., teacher, child, person) * 

21. Cognitive noun (e.g., fact, knowledge, understanding) * 

22. Concrete noun (e.g., rain, sediment, modem) * 

23. Technical/concrete noun (e.g., cell, wave, electron) * 

24. Quantity noun (e.g., date, energy, minute) * 

25. Place noun (e.g., habitat, room, ocean) * 

26. Group/institution noun (e.g., committee, bank, congress) * 

27. Abstract/process nouns (e.g., application, meeting, balance) * 

Frequency features for nouns 

28. Common noun  

29. Moderately common noun  

30. Text-specific noun  

31. Discipline-specific  

32. Noun mode-specific noun 

Verbs 

33. Verbs * 

Tense and aspect markers 

34. Past tense * 

35. Perfect aspect verbs * 

36. Non-past tense * 
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Passives 

37. Agentless passive * 

38. By passives * 

Modals 

39. Possibility modals (can, may, might, could) * 

40. Necessity modals (ought, must, should) * 

41. Predictive modals (will, would, shall) * 

Semantic categories of verbs 

42. Be as main verb * 

43. Activity verb (e.g., smile, bring, open) * 

44. Communication verb (e.g., suggest, declare, tell) * 

45. Mental verb (e.g., know, think, believe) * 

46. Causative verb (e.g., let, assist, permit) * 

47. Occurrence verb (e.g., increase, grow, become) * 

48. Existence verb (e.g., possess, reveal, include) * 

49. Aspectual verb (e.g., keep, begin, continue) * 

Frequency features for verbs 

50. Common verb  

51. Moderately common verb  

52. Text-specific verb  

53. Discipline-specific verb  

54. Mode-specific verb  

Phrasal verbs 

55. Intransitive activity phrasal verb (e.g., come on, sit down) 

56. Transitive activity phrasal verb (e.g., carry out, set up)  

57. Transitive mental phrasal verb (e.g., find out, give up)  

58. Transitive communication phrasal verb (e.g., point out)  
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59. Intransitive occurrence phrasal verb (e.g., come off, run out)  

60. Copular phrasal verb (e.g., turn out)  

61. Aspectual phrasal verb (e.g., go on)  

Adjectives 

62. Attributive adjectives * 

63. Predictive adjectives * 

Semantic categories of adjectives 

64. Size-attributive adjectives (e.g., big, high, long) 

65. Time-attributive adjectives (e.g., new, young, old)  

66. Color-attributive adjectives (e.g., white, red, dark)  

67. Evaluative-attributive adjectives (e.g., important, best, simple)  

68. Relational-attributive adjectives (e.g., general, total, various)  

69. Topical-attributive adjectives (e.g., political, economic, physical)  

Frequency features of adjectives 

70. Common adjectives  

71. Moderately common adjectives  

72. Text-specific adjectives  

73. Discipline-specific adjectives  

74. Mode-specific adjectives  

Adverbs and adverbials  

75. place adverbials * 

76. time adverbials *  

Adverbs classes 

77. Conjuncts (e.g., consequently, furthermore, however) *  

78. Downtoners (e.g., barely, nearly, slightly) * 

79. Hedges (e.g., at about, something like, almost) * 

80. Amplifiers (e.g., absolutely, extremely, perfectly) *  

81. Emphatics (e.g., a lot, for sure, really) *  
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82. Discourse particles (e.g., sentence initial well, now, anyway) * 

83. Other adverbs  

Semantic categories of stance adverbs 

84. Nonfactive adverbs (e.g., frankly, mainly, truthfully) * 

85. Attitudinal adverbs (e.g., surprisingly, hopefully, wisely) * 

86. Factive adverbs (e.g., undoubtedly, obviously, certainly) * 

87. Likelihood adverbs (e.g., evidently, predictably, roughly) *  

Frequency features of adverbs 

88. Common adverb  

89. Moderately common adverb  

90. Text-specific adverb  

91. Discipline-specific adverb  

92. Mode-specific adverb  

Adverbial subordination 

93. Causative adverbial subordinator (because) * 

94. Conditional adverbial subordinator (if, unless) * 

95. Other adverbial subordinator (e.g., since, while, whereas) * 

Nominal postmodifying clauses 

96. That relatives (e.g., the dog that bit me, the dog that I saw) * 

97. WH relatives on object position (e.g., the man who Sally likes) * 

98. WH relatives on subject position (e.g., the man who likes popcorn) * 

99. WH relatives with fronted preposition (e.g., the manner in which he was told) * 

100. Past participial postnominal (reduced relative) clauses (e.g., the solution produced 

by this process) * 

That clauses controlled by a verb (e.g., we predict that the winter is here) 

101. Nonfactive verb (e.g., imply, report, suggest) * 

102. Attitudinal verb (e.g., anticipate, expect, prefer) * 

103. Factive verb (e.g., demonstrate, realize, show) * 
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104. Likelihood verb (e.g., appear, hypothesize, predict) * 

 

That clauses controlled by an adjective (e.g., it is strange that he went there) 

105. Attitudinal adjectives (e.g., good, advisable, paradoxical) * 

106. Likelihood adjectives (e.g., possible, likely, unlikely) * 

That clauses controlled by a noun (e.g., the proposal that he put forward was accepted) 

107. Nonfactive noun (e.g., comment, proposal, remark) * 

108. Attitudinal noun (e.g., hope, reason, view) * 

109. Factive noun (e.g., assertion, observation, statement) * 

110. Likelihood noun (e.g., assumption, implication, opinion) * 

WH clauses 

111. WH clauses * 

To clauses controlled by a verb (e.g., He offered to stay) 

112. Speech act verb (e.g., urge, report, convince) * 

113. Cognition verb (e.g., believe, learn, pretend) * 

114. Desire/intent/decision verb (e.g., aim, hope, prefer) * 

115. Modality/cause/effort verb (e.g., allow, leave, order) * 

116. Probability/simple fact verb (e.g., appear, happen, seem) * 

To clauses controlled by an adjective 

117. Certainty adjectives (e.g., prone, due, apt) * 

118. Ability/willingness adjectives (e.g., competent, hesitant) * 

119. Personal affect adjectives (e.g., annoyed, nervous) * 

120. Ease/difficulty adjectives (e.g., easy, impossible) * 

121. Evaluative adjectives (e.g., convenient, smart) * 

To clauses controlled by a noun (e.g., agreement authority, intention) 

122. To clauses controlled by a control noun * 

Lexical bundles 
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123. Preposition initial lexical bundles (e.g., in the form of)  

124. Other lexical bundles (e.g., last day of class) 

125. Noun phrase initial lexical bundles (e.g., those of you who)  

126. Pronoun initial lexical bundles (e.g., that's pretty much it)  

127. WH – initial lexical bundles (e.g., what you're saying is)  

128. It – initial lexical bundles (e.g., it is possible that)  

129. Verb initial lexical bundles (e.g., is known as)  
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Appendix C 

BASE files included in the compiled corpus of instructor discourses. 

 

Index 

 

Discipline 

Male Female 

Filename Instructor id Filename Instructor id 

1  

 

 

 

 

 

 

 

AH 

ahlct001 nm0001 ahlct007 nf0052 

2 ahlct003 nm0007 ahlct008 nf0057 

3 ahlct006 nm0051 ahlct009 nf0056 

4 ahlct012 nm0061 ahlct010 nf0058 

5 ahlct015 nm0067 ahlct011 nf0059 

6 ahlct017 nm0075 ahlct013 nf0062 

7 ahlct019 nm0078 ahlct016 nf0069 

8 ahlct020 nm0079 ahlct027 nf0090 

9 ahlct022 nm0085 ahlct030 nf0094 

10 ahlct023 nm0086 ahlct031 nf0096 

11 ahlct026 nm0089 ahlct033 nf0098 

12 ahlct028 nm0091 ahlct037 nf0157 

13 ahlct035 nm0140 ahlct040 nf0184 

14  

 

 

 

 

 

 

 

LS 

lslct002 nm0191 lslct012 nf0262 

15 lslct006 nm0237 lslct013 nf0268 

16 lslct008 nm0239 lslct014 nf0269 

17 lslct010 nm0253 lslct015 nf0273 

18 lslct018 nm0283 lslct016 nf0274 

19 lslct020 nm0295 lslct017 nf0279 

20 lslct021 nm0310 lslct023 nf0340 

21 lslct022 nm0323 lslct024 nf0350 

22 lslct023 nm0341 lslct025 nf0362 

23 lslct028 nm0370 lslct026 nf0368 

24 lslct031 nm0445 lslct027 nf0369 

25 lslct036 nm1344 lslct029 nf0440 

26 lslct037 nm0607 lslct038 nf0621 

27  

 

 

PS 

pslct003 nm0690 pslct008 nf0704 

28 pslct015 nm0765 pslct021 nf0831 

29 pslct016 nm0775 pslct023 nf0856 

30 pslct020 nm0827 pslct034 nf0934 

31 pslct023 nm0857 pslct038 nf0951 

32 pslct029 nm0885 pslct039 nf0955 

33  

 

 

sslct004 nm1088 sslct003 nf0988 

34 sslct006 nm1108 sslct005 nf1091 

35 sslct007 nm1112 sslct010 nf1139 
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36  

 

 

 

SS 

sslct012 nm1148 sslct019 nf1161 

37 sslct014 nm1152 sslct021 nf1339 

38 sslct017 nm1159 sslct023 nf1167 

39 sslct018 nm1160 sslct026 nf1199 

40 sslct022 nm1166 sslct027 nf1207 

41 sslct024 nm1172 sslct034 nf1208 

42 sslct025 nm1177 sslct037 nf1263 

43 sslct028 nm1208 sslct038 nf1271 

44 sslct030 nm1222 sslct039 nf1292 

45 sslct032 nm1127 sslct040 nf1336 

46 sslct035 nm1220 sslct003 nf0988 
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Appendix D 

The following are brief descriptions about the algorithms used in this study to extract 

linguistic features, whose frequencies are all normalized at the rate of 100 words, except feature 1, 

4 and 5. The algorithms are greatly inspired by Biber (1988) and Nini (2014). For practical 

purposes, pure and lengthy lexical features that are not tested against Nini’s MAT program are not 

covered in detail here. Please refer to the citation besides or check out the source codes at 

https://github.com/jaaack-wang/ling_feature_extractor/tree/Thesis_Project_Version instead. 

 Global Settings 

All the POS tags used in this study are from Penn Treebank tag set, except that NOT (see 

below) is re-tagged as NEG when the feature extraction starts. To know more about the tag sets, 

please refer to https://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html. 

Please note that, the following transcriptions have special meanings: bold text refers to a 

defined variable; underline text stands for a POS tag plus the tagged words; italic text indicates a 

word; parentheses (), when having a bold or underline text inside, mean that any feature inside is 

optional; plus sign + implies a combination rule; strikethrough is only applied for those false 

positives; and brackets [] are used to highlight a targeted feature/pattern in the cited examples 

based on the algorithms. All these examples are randomly selected from the corpus. 

Token: any space-separated string. 

Word: TOKEN that has been tokenized by Stanford POS tagger except symbols, 

possessive endings. Additionally, hyphen-connected-token is always treated as a word. 

NOT: not or its contracted form n’t, all re-tagged as “NEG” when extracting features.   

BE: am, is, are, was, were, be, being, been, ‘m and ‘re. Nini (2014) also includes ‘s, which, 

however, sometimes leads to confusing is with has. See feature 8 for explanation. 

LINKING_V: linking verb, including BE; become, seem, grow, look, prove, remain, smell, 

sound, taste, turn, get, appear, feel and their inflected forms. See feature 78 for example.  

HAVE: have, has, had, having, ‘ve, ‘d and hath (‘s not included). It was found that, due to 

a small bug, the MAT actually fails to recognize ‘ve as HAVE, which affects the tagging of all 

features related to HAVE and AUX (see below), such as feature 11 and 14. Besides, Nini (2014) 

https://github.com/jaaack-wang/ling_feature_extractor/tree/Thesis_Project_Version
https://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html
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also omits ‘d here, which is problematic. Although ‘d is poorly tagged in the 2013 Stanford POS 

tagger, often confused with the contracted would, except when it is used as part of AUX, it only 

appears in the feature 11 and is already disambiguated by the context. 

DO: do, does and did. Unlike Biber (1988) and Nini (2014), doing and done are not 

included to improve the extraction precision because DO is mainly used as AUX (see below) here 

and they are certainly not AUX. Including them only causes some systematic and unexpected 

problems whenever DO is used as AUX indiscriminately. For example, for feature 14, the MAT 

mistakenly tags structure like “what I ‘ve [done here is] to try…” (ahlct039) as spilt auxiliary. For 

feature 96, similar structure like “what we ‘re [doing is] calculating…” (pslct028) is mistakenly 

tagged as emphatics by the MAT. These problems appear to be not uncommon.  

MODAL: any WORD POS tagged as MD. 

AUX: auxiliary, including BE, HAVE, DO, MODAL and ‘s when used as a verb.  

ADV: adverb, any WORD POS tagged as RB. 

ADJ: adjective, any WORD POS tagged as JJ, JJR and JJS. 

VERB: any WORD POS tagged as VB, VBD, VBG, VBN, VBP and VBZ. 

NOUN: any WORD POS tagged as NN, NNS, NNP and NNPS. 

DEM: demonstrative, including this, those, these, and DT that. Will be disambiguated in 

contexts. See SUBPRP, OBJPRP and feature 57 for disambiguation.  

ART: article, including a, an and the. 

NMOD: noun modifier, including any WORD POS tagged as PDT (predeterminer), DT 

(determiner) CD (cardinal number) and PRP$ (possessive pronoun); ADJ and ART. 

QUANPRP: quantitative pronoun, including everybody, somebody, anybody, everyone, 

someone, anyone, everything, something, anything. 

SUBPRP: subject pronoun, including I, we, he, she, they, you, it, DEM and QUANPRP. 

Biber’s (1988) algorithm is improved by adding you, it, and DEM into SUBPRP, which will be 

disambiguated by the contexts. The same goes for OBJPRP. 

OBJPRP: object pronoun, including me, us, him, her, them, you, it, and DEM. 
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SUBJ: subject, including (ART) + (NOMD) + NOUN and SUBPRP. 

OBJ: object, including (ART) + (NOMD) + NOUN and OBJPRP. 

CC: coordinator, including and & or, which improves Biber (1988) and Nini’s (2014) 

algorithm by also allowing or as a coordinator. See feature 15, 16 for examples. Also note that CC 

as a tag means coordinating conjunction and can include more than just and & or. 

WHP: WH relative pronoun, including who, whom, which and whose + (NMOD) + NOUN. 

The algorithm in Biber (1988) and Nini (2014) is improved as whose is specified to have a NOUN 

following with a possible NMOD, without which whose alone does not make a relative pronoun 

and no valid cases can be thus extracted. See feature 20, 21, 22 for examples. 

WHO: WH question words, including what, where, when, how, whether, why, whoever, 

whomever, whichever, wherever, whenever, whatever and however. 

PREP: preposition, including against, amid, amidst, among, amongst, at, besides, between, 

by, despite, during, except, for, from, in, into, minus, notwithstanding, of, off, on, onto, opposite, 

out, per, plus, pro, re, than, through, throughout, thru, to, towards, upon, versus, via, with, within 

and without. They must be at the same time POS tagged as IN. 

 Feature Patterns 

(A)  Structural Features 

1. Words per utterance (WPU). The number of WORDs divided by the number of 

UTTERANCEs (see below). 

2. Utterance (UTT). Any <u> tag in the BASE corpus.  

3. 6-letter words and above (SLW). WORD longer than 5 characters.  

4. Mean word length (MWL). The number of characters, excluding punctuations, 

divided by the number of WORDs. Nini’s (2014) algorithm is improved as it also 

counts hyphens as part of the characters in hyphen-connected WORDs, which 

consistently increases the value of MWL in a slight but significant way.  

5.  Type-token ratio (TTR). The number of unique lemmatized WORDs divided by the 

number of WORDs. This improves the algorithms provided by Biber (1988) and Nini 

(2014) who do not lemmatize the words.  
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(B) Conversational Features 

6. Overlap (OLP). Any <u trans=“overlap”> tag in the BASE corpus. 

7. Contraction (CONT). Contractions are only limited to NOT and AUX, based on Biber 

(1988), so possessive ‘s or ’ (preceded by s),  and any other WORDs with an apostrophe 

in it, such as c’mon, ‘cause, or sometimes foreign words, e.g., d’esprit, are excluded. 

Nini’s (2014) algorithm is improved as it also counts other non-possessive WORDs 

that contain apostrophe in it when mistakenly POS tagged as a verb. 

 

(C) Sentential Features 

Passive voice 

8. Agentless passive (AGPA). When used in a statement: BE + (NOT or ADV) + (NOT 

or ADV) + VBN (i.e., past particle) + anything but by; when used in a question: BE + 

(NOT) + SUBJ + (ADV) + VBN + anything but by. Nini’s (2014) algorithm is 

improved as the VBD (past tense) is not included here, which was found to be very 

poor at accurately tagging AGPA, such as: “what they did [was they said] that…” 

(sslct034). Besides, as ‘s is included in Nini’s (2014) algorithm, the MAT many times 

mistakenly count perfect aspect as AGPA. Please see feature 11. 

9. passive (BYPA). Same patterns with AGPA but ends with by. Additionally, ‘s used as 

VERB is included here (BE or ‘s) as its usage is disambiguated in this context. 

Tense 

10. Past tense (PAST). Any WORD POS tagged as VBD.  

11. Perfect aspect (PEAS). When used in a statement: HAVE (+ NOT or ADV) (+ NOT 

or ADV) + VBN or VBD; when used in a question: HAVE (+ NOT) + SUBJ (+ ADV) 

+ VBN or VBD. VBD is added following Nini (2014) because the context 

disambiguates it and it finds cases where VBN is mis-tagged as VBD. As mentioned 

above, the MAT fails to recognize ‘ve and omit ‘d. See HAVE. 

12. Non-past tense (NONP). Any WORD POS tagged as VB, VBP or VBZ. 

13. Progressive tense (VING). When used in a statement: BE or ‘s + (NOT or ADV) + 

(NOT or ADV) + VBG; when used in a question: BE or ‘s + (NOT) + SUBJ + (ADV) 

+ VBG. VERB ‘s is added because it is disambiguated by the context.  
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Split structures 

14. Split auxiliaries (SPAU). AUX + (NOT) + ADV + (ADV) + VERB. Example: “I [‘ve 

always thought]…” (ahlct001). Nini’s (2014) algorithm is corrected as it does not allow 

a possible NOT after the AUX, which Biber (1988) does. Also, both Biber (1988) and 

Nini (2014) include doing and done in AUX, which causes problems too as they are 

not really AUX. See DO. 

Coordination 

15. Phrasal coordination (PHCO). X + CC + X, where X can be NOUN, ADJ, ADV or 

VERB. Note that CC here also includes or which Biber (1988) and Nini (2014) do not 

and the inclusion apparently increases the recall rate. See CC.  

16. Independent clause coordination (CLCO). A coordinator followed by a clause, 

where a possible ADV or IN is allowed to intervene in between: CC (+ ADV or IN) + 

SUBJ or there or WHO or WHP (+ ADV) (+ AUX + (NOT) or ADV) + AUX or 

VERB. Biber’s (1988) algorithm, which Nini (2014) follows, is generalized and in a 

way rewritten here as it is specifically assumed that the corpus is unpunctuated and 

more context is needed to make sure that what follows the coordinator is a clause, 

containing a verb phrase. Example: “[or sometimes it ‘s] called antique…” (ahlct040). 

Comparatively, as my algorithm strictly requires a clear trace of clause that follows 

after CC, it is more precise than Biber (1988) and Nini (2014). At the meantime, as CC 

is allowed to have extra or in it and the algorithm is punctuation independent, it can 

extract more cases.  

WH structure 

17. WH question (WHQ). WHO + AUX + (NOT or ADV) + (NOT or ADV) + SUBJ. 

In Biber (1988) and Nini (2014), WHQ is highly dependent on punctuations followed 

by WHO + AUX. However, this pattern does not work at all when a corpus is 

unpunctuated, so the MAT cannot find any cases of WHO for this study. Therefore, 

algorithm for WHO is entirely rewritten here. Example: “[how can the director] remain 

faithful to…” (ahlct017).  

18. WH clause (WHC). When WH question words are not followed by an AUX and 

therefore do not form a question: WHO + anything but AUX; When what is followed 



 114 

by a VERB with a possible combination of AUX, NOT and ADV but does not form a 

question (not followed by a SUBJ): what + (AUX + (NOT) or ADV) + (ADV) + VERB 

+ (NOT) + anything but SUBJ. The reason why a NOT is allowed after the VERB is 

because VERB can also be BE, DO, or HAVE. Example: “look at what [what ‘s 

normal]” (lslct027). These two rules totally rewrite Biber’s (1988) algorithm: 

public/private/suasive VERB + WHO + anything but AUX. Nini (2014) also follows 

it. Although this pattern does identify WHC, the recall is extremely low compared to 

the widespread existence of WHC in classroom discourses. This is because the 

algorithm only recognizes WHC that follows a limited list of VERBs and functions as 

an object, which is apparently very single-sided and untrue. Therefore, it is not followed 

in this study.  

Nominal postmodifying clauses 

19. That relative (THRA). When that is used as a subject in the following clause, namely, 

followed by an AUX or VERB with a possible NOT for AUX or an possible ADV for 

both: NOUN + that + (AUX + (NOT) or ADV) + AUX or VERB; when that is used 

as an object in the following clause, namely, followed by an SUBJ: NOUN + that + 

SUBJ. Example: “marginal [revenue that implies] a price of…” (pslct012).   

20. WH relative on subject position (WHRS). Anything but ask or tell + WORD + 

NOUN or PRP + WHP + (AUX + (NOT) or ADV) + AUX or VERB. The reason ask 

and tell are forbidden two words before the NOUN is to avoid indirect question. 

Follows Biber’s (1988) algorithm. Example: “the [idealists who said] this was…” 

(sslct018). Besides, PRP is additionally added to increase the recall.  

21. WH relative on object position (WHRO). Anything but ask or tell + WORD + 

NOUN or PRP + WHP + SUBJ. In Biber’s (1988) algorithm, the last element is set as 

anything but ADV, AUX or VERB, in other words, to exclude WHRS. However, when 

the codes are written that way, which can be proven by the MAT, there are many 

negative positives that are actually WHRS, if the last element is not a SUBJ. Example: 

“another school of [thought which in] fact was probably sanctioned…” (ahlct008). 

With that said, I do not add this rule to the previous WHRS, because this pattern is still 

unpredictable in the messy spoken text and may lower down the overall precision. 

Besides, PRP is additionally added to increase the recall.   
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22. WH relative with fronted preposition (WHRFP). PREP + WHP. Follows Biber’s 

(1988) algorithm. Example: “the year [in which] empire is declared for” (ahlct004). 

23. Past participial postnominal clause (PPPCL). NOUN or QUANPRP + VBN + 

PREP or BE or ADV. Follows Biber’s (1988) algorithm. Example: “those two 

[individuals taken] at random…” (lslct011).  

“To” clause preceded by 

24. Speech act verb (TSAV). TSAV + to. See Biber (2006: 34) for the TSAV word list, 

such as: ask, advise, beg, beseech, call and claim etc.  

25. Cognition verb (TCOV). TCOV + to. See Biber (2006: 34) for the TCOV word list, 

such as: assume, believe, consider, estimate, expect, find and forget etc. 

26. Desire/intent/decision verb (TDIDV). TDIDV + to. See Biber (2006: 34) for the 

TDIDV word list, such as: aim, agree, bear, care, choose, consent and dare etc. 

27. Modality/cause/effort verb (TMCEV). TMCEV + to. See Biber (2006: 34) for the 

TMCEV word list, such as: afford, allow, appoint, arrange and assist etc. 

28. Probability/simple fact verb (TPSFV). TPSFV + to. See Biber (2006: 34) for the 

TPSFV word list, i.e., appear, happen, seem, tend and their inflected forms. 

29. Certainty adjective (TCAJ). TCAJ + to. See Biber (2006: 35) for the TCAJ word 

list, i.e., apt, certain, due, guaranteed, liable, likely, prone, unlikely and sure. 

30. Ability/willingness adjective (TAWAJ). TAWAJ + to. See Biber (2006: 35) for the 

TAWAJ word list, such as able, anxious, bound, careful and competent etc. 

31. Personal affect adjective (TPAAJ). TPAAJ + to. See Biber (2006: 35) for the 

TPAAJ word list, such as: afraid, amazed, angry, annoyed and ashamed etc. 

32. Ease/difficulty adjective (TEDAJ). TEDAJ + to. See Biber (2006: 35) for the 

TEDAJ word list, such as: difficult, easy, hard, impossible and pleasant etc. 

33. Evaluative adjective (TEVAJ). TEVAJ + to. See Biber (2006: 35) for the TEVAJ 

word list, such as: awkward, appropriate, bad, best, better, brave and careless etc. 

34. Control Noun (TCNO). TCNO + to. See Biber (2006: 33) for the TCNO word list, 

such as agreement, authority, commitment, confidence and decision etc.  
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“That” clause preceded by 

35. Nonfactive noun (THNFN). THNFN + that. See Biber (2006: 33) for the THNFN 

word list, such as: comment, news, proposal, proposition and remark etc. 

36. Attitudinal noun (THATN). THATN + that. See Biber (2006: 33) for the THATN 

word list, i.e., ground, hope, reason, view, thought and their plural forms. 

37. Factive noun (THFAN). THFAN + that. See Biber (2006: 33) for the THFAN word 

list, such as: assertion, conclusion, conviction, discover, doubt and fact etc. 

38. Likelihood noun (THLKN). THLKN + that. See Biber (2006: 33) for the THLKN 

word list, such as: assumption, belief, claim, contention, expectation and feeling etc. 

39. Nonfactive verb (THNFV). THNFV + that. See Biber (2006: 33) for the THNFV 

word list, such as: add, announce, advise, answer, argue, allege, ask and assure etc. 

40. Attitudinal verb (THATV). THATV + that. See Biber (2006: 33) for the THATV 

word list, such as: accept, admit, agree, anticipate, boast, complain and concede etc. 

41. Factive verb (THFV). THFV + that. See Biber (2006: 34) for the THFV word list, 

such as: acknowledge, affirm, ascertain, calculate, certify, check and conclude etc. 

42. Likelihood verb (THLKV). THLKV + that. See Biber (2006: 34) for the THLKV 

word list, such as: appear, assume, believe, bet, conceive, consider and deduce etc. 

43. Likelihood adjective (THLKAJ). THLKAJ + that. See Biber (2006: 35) for the 

THLKAJ word list, i.e., doubtful, likely, possible, probable and unlikely.  

44. Attitudinal adjective (THATAJ). THATAJ + that. See Biber (2006: 34-35) for the 

THATAJ word list, such as: acceptable, adamant, advisable, afraid and amazed etc. 

 

(D) Lexical Features  

Part of speech 

45. Noun (NOUN). See Global Setting above. 

46. Verb (VERB). See Global Setting above. 

47. Noun modifier (NMOD). See Global Setting above. 

48. Article (ART). See Global Setting above. 

49. Modal (MD). See Global Setting above. 

50. Negator (NEG). See Global Setting above. 
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51. Preposition (PREP). See Global Setting above. 

Pronoun 

52. First person pronoun singular (FPPS). I, me, my, myself  

53. First person pronoun plural (FPPP). We, us, us, ‘s as in let’s, our, ourselves. Nini’s 

(2014) algorithm is improved as the contracted ‘s is not included. 

54. Second person pronoun (SPP). You, your, yourself, yourselves, thy, thee, thyself and 

thou. Follows Nini’s (2014) algorithm. 

55. Third person pronoun (TPP). He, she, they, her, him, them, his, their, himself, herself 

and themselves. 

56. Pronoun it (PIT). It, its, itself. 

57. Demonstrative pronoun (DEMP). DEM + AUX or VERB or WHO or WHP or CC 

or IN. Biber (1988) and Nini’s (2014) algorithm is expanded here by allowing DEM 

followed by WHO, CC and IN also to be recognized as a DEMP because clearly in 

these situations DEM do not modify those following components and therefore should 

be considered as DEMP. Besides, Biber (1988) and Nini (2014) sees every that ‘s and 

that is as DEMP regardless of the type of that. This study requires that that must be 

POS tagged as DT, namely, determiner, to avoid confusing relative noun that and IN 

that as DEMP. See DEM and feature 19. Examples: “so [this is] the first of…” 

(sslct036); “like [that at] the beginning of…” (sslct040). 

58. Indefinite pronoun (INDP). Anybody, anyone, anything, everybody, everyone, 

everything, nobody, none, nothing, nowhere, somebody, someone and something. In 

Nini’s (2014) MAT, this feature is later largely overwritten by the QUANPRP, so only 

nobody, none, nothing and nowhere are in reality identified by it.  

Noun sub-categories 

59. Nominalization (NOMZ). NOUN that ends with -tion, -ment, -ness, -ity and their 

corresponding plural forms. 

60. Animate noun (ANMN). Such as: family, guy, individual, kid, man, and manager etc. 

See Biber (2006: 28). 

61. Cognitive noun (COGN). Such as: analysis, decision, experience, assessment, and 

calculation etc. See Biber (2006: 28). 
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62. Concrete noun (CONN). Such as: tank, stick, target, strata, telephone, sugar and 

ticket etc. See Biber (2006: 28). 

63. Technical noun (TCHN). Such as: cell, unit, gene, wave, ion, bacteria and election 

etc. See Biber (2006: 29). 

64. Quantity noun (QUAN). Such as: cycle, rate, date, second, frequency, section and 

semester etc. See Biber (2006: 29). 

65. Place noun (PLAN). Such as: apartment, interior, bathroom, moon, bay, museum and 

bench etc. See Biber (2006: 29). 

66. Group/institution noun (GIN). Such as: airline, institute, colony, bank, flight and 

church etc. See Biber (2006: 29).  

67. Abstract/process noun (APN). Such as: action, activity, application, argument and 

development etc. See Biber (2006: 29-30). 

Verb sub-categories 

68. “Be” as main verb (BEMV). BE or ‘s as VERB + (NOT or ADV) + (NOT or ADV) 

+ NMOD or IN; BE or ‘s as + ADV (+ ADV) + PRP. This algorithm is different from 

Biber (1988) and Nini (2014) by also including subordinating conjunctions, not just 

PREP, because BE is certainly a main verb when followed by a subordinating clause. 

Nini (2014) excludes all instances of there be, which is felt unnecessary. Although there 

be is certainly a special type of structure, be as in there be is no doubt a main verb. The 

last piece of the algorithm follows Nini (2014), but an ADV is made compulsory to 

avoid BE used in questions. 

69. Pro-verb do (PROD). Biber (1988) speculates two conditions for PROD: DO + 

anything but (ADV +) VERB, namely, not used as an emphatic; anything but 

punctuations or WHP + DO, to avoid a question. Nini (2014) also adds WHO as an 

alternative to WHP, which Biber might have missed by chance. However, the DO is 

problematic in their algorithms as they include doing and done in DO, which are 

certainly PROD already. See DO and feature 14. Conversely, as such, that causes many 

false negatives that will never be identified, like: “what they [‘re doing are] good…” 

(ahlct014). Besides, their algorithm also ignores DO used in relative clauses as PROD, 

such as: “artificial network [which does something] really quite interesting…” 

(pslct035); “a student [who actually did] his M-A…” (sslect039). My algorithm: doing 
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or done; not in a WH question: anything but WHO (+ ADV) + DO; not used in a 

question or as an emphatic: DO + anything but NOT or (ADV +) VERB or SUBPRP; 

used in relative clauses but not in a question or as emphatic: NOUN or PRP + WHP 

(+ AUX (+ NOT) or ADV) + DO + anything but NOT or (ADV +) VERB or SUBPRP.    

70. Activity verb (ACTV). Such as: buy, make, get and take etc. See Biber (2006: 30). 

71. Communication verb (COMV). Such as: say, tell, call, ask, write, and talk etc. See 

Biber (2006: 31). 

72. Mental verb (MENV). Such as: see, know, think, find, want, mean, and need etc. See 

Biber (2006: 30-31). 

73. Causative verb (CAUV). Such as: help, let, allow, affect, cause, enable and ensure etc. 

See Biber (2006: 31). 

74. Occurrence verb (OCCV). Such as: become, happen, change, die, grow and develop 

etc. See Biber (2006: 31). 

75. Existence verb (EXV). Such as: seem, look, sound, stay, live, appear, and include. See 

Biber (2006: 31). 

76. Aspectual verb (ASPV). Such as: start, keep, stop, begin, complete and end etc. See 

Biber (2006: 31). 

Adjective sub-categories 

77. Attributive adjective (ATTAJ). When followed by a NOUN or the pronoun one or 

ones with a possible combination of CC and ADJ: ADJ (+ CC) (+ ADJ) + NOUN or 

one or ones; when preceded by the or QUANPRP becoming a noun phrase: the or 

QUANPRP + ADJ. Examples: “a [comprehensive list]” (lslct039); “[good and [bad 

attitudes]]” (lslct021). However, in Biber (1988) and Nini (2014),  ATTAJ is basically 

equal to the opposite of PREAJ (see below), so ADJ not identified as PREAJ is by 

default considered as ATTAJ. This is rather problematic as (1) their definition of 

PREAJ is rather problematic, as shown below; (2) the tagging of ADJ is not perfect so 

binarism does not work well; (3) ADJ might not be simply binary. False positives by 

the MAT: “[F-of-X-star] equals zero” (pslct038); “that will bring us [close] to this 

root…” (pslct038). ADJ is very frequently used, the less restrictions on the ATTAJ, 

the more erroneous it will be. This study takes a conservative position and only extracts 

ATTAJ based on the above rules.   
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78. Predictive adjective (PREAJ). In Biber (1988) and Nini (2014), PREAJ must be 

preceded by a BE and followed by anything but ADJ or NOUN. Nini (2014) allows an 

ADJ preceded by PREAJ + and to be tagged as PREAJ, but unlike Biber (1988), it 

does not allow PREAJ followed by an ADV. Only allowing BE preceding PREAJ is 

rather problematic and causes many false negatives as at least all PREAJs can be 

preceded by any VERB listed in LINKING_V, examples: “to [grow faster] you ‘re…” 

(lslct017); “you [get older]” (lslct017). Similarly, PREAJ can also exist in questions, 

which both Biber and Nini ignore. Examples: “how effective [are they likely to] be” 

(lslct014); “[is everybody happy about] that” (lslct018); “[is it smooth] [is it rough]” 

(lslct023). Plus, neglecting ADV following BE + ADJ as PREAJ is largely wrong. I 

manually checked all the targeted patterns in ah files, almost all these cases are PREAJ. 

Examples: “[was profound anyway]” (ahlct001); “[being bleak so] here is…” 

(ahlct001); “this [was easy enough] for…” (ahlct006); “you [‘re unlikely just] to 

casually…” (ahlct015). The algorithm used in this study improves both the precision 

and recall of PREAJ: when used in a statement, LINKING_V (+ NOT or ADV) (+ 

NOT or ADV) + ADJ + anything but ADJ or NOUN or one or ones; when used in 

questions: BE (+ NOT) (+ NOT or ADV) + SUBPRP (+ NOT or ADV) + ADJ + 

anything but ADJ or NOUN; other situations: anything but the or QUANPRP + ADJ 

+ IN or WRB or WP or WP$ or WDT.  

 

Adverb sub-categories 

79. Place adverb (PLAAD). Aboard, above, abroad, across, ahead, alongside, around, 

ashore, astern, away, behind, below, beneath, beside, downhill, downstairs, 

downstream, east, far, hereabouts, indoors, inland, inshore, inside, locally, near, 

nearby, north, nowhere, outdoors, outside, overboard, overland, overseas, south, 

underfoot, underground, underneath, uphill, upstairs, upstream and west. This study 

follows Nini’s (2014) algorithm, which require these words not POS tagged as NNP.  

80. Time Adverb (TMAD). Afterwards, again, earlier, early, eventually, formerly, 

immediately, initially, instantly, late, lately, later, momentarily, now, nowadays, once, 

originally, presently, today, tomorrow, tonight and yesterday.  
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81. Nonfactive adverb (NFAD). Such as: accordingly, confidentially, figuratively and 

frankly etc. See Biber (2006: 32). 

82. Attitudinal adverb (ATAD). Such as: amazingly, astonishingly, conveniently, and 

disturbingly etc. See Biber (2006: 32). 

83. Factive adverb (FAD). Such as: actually, always, certainly, definitely, indeed and 

inevitably etc. See Biber (2006: 32). 

84. Likelihood adverb (LKAD). Such as: apparently, evidentially, perhaps, possibly, 

predictably, probably and roughly etc. See Biber (2006: 32). 

Conjunction subcategories 

85. Causative adverbial subordinator (CAUSA). Because. Nonstandard spellings, such 

as ‘cause and cuz, are already standardized into because so because suffices here. 

86. Conditional adverbial subordinator (CONDA). If and unless. 

87. CONTRASTIVE adverbial subordinator (CONTA). Although, tho, though, even if, 

but, however, no matter how, whereas, despite, nevertheless, in spite of, regardless of, 

as opposed to, in contrast, instead of and notwithstanding.  

88. Other adverbial subordinator (OTHA). Since, while, whilst, whereupon, whereas, 

whereby, such/so that + anything but NOUN or ADJ, inasmuch as, forasmuch as, 

insofar as, insomuch as, as long as and as soon as.  

Modal subcategories 

89. Possibility modal (POSMD). Can, may, might, could and their contracted forms. 

90. Necessity modal (NECMD). Ought, should and must.  

91. Predictive modal (PRMD). Will, would, shall, and their contracted forms. 

Stance-related expression 

92. Conjunct (CNJT). Alternatively, consequently, conversely, eg, e.g., furthermore, 

hence, however, i.e., instead, likewise, moreover, namely, nevertheless, nonetheless, 

notwithstanding, otherwise, similarly, therefore, thus, viz, in comparison / contrast / 

particular/addition/conclusion/consequence/sun/summary/any event/any case/other 

words, for example/instance, by contrast/comparison, as a result/consequence, on the 
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contrary and on the other hand. Three words are deleted as they require punctuations 

to be identified, namely, else, rather, altogether.  

93. Downtoner (DTN). Almost, barely, hardly, merely, mildly, nearly, only, partially, 

partly, practically, scarcely, slightly and somewhat. 

94. Amplifier (AMP). Absolutely, altogether, completely, enormously, extremely, fully, 

greatly, highly, intensely, perfectly, strongly, thoroughly, totally, utterly and very. In 

the non-test version (i.e., the one used to extract the linguistic features for this study), 

so, terribly, awfully and vastly are added based on Appendix A. 

95. Hedge (HEDG). At about, something like, more or less, almost, maybe, X sort/kind of, 

where X is anything but NMOD and WHO, making sure that kind and sort are not true 

nouns. In the non-test version, a (little) bit is also added based on Appendix A.  

96. Emphatic (EMP). Just, really, most, more, real/so + ADJ, such a, a lot, for sure, DO 

+ VB.  As mentioned above, in Biber (1988) and Nini (2014), DO also includes doing 

and done, which is problematic. See DO. In the non-test version, anyway, especially, 

full, even, much, totally and always are also added based on Appendix A. 

97. Polite expression (PLEP). Thank, thanks, please and excuse me. 

98. General evidential expression (EVIEP) Such as: amazing, bad, beautiful, best and 

crazy etc. See (Precht, 2008: 108).   
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Appendix E 

Differences of extraction results between the LFE and the MAT: LFE - MAT 

 MWL TTR CONT AGPA BYPA BEMV 

mean diff -0.043 -2.518 0.000 -0.144 0.002 0.417 

std 0.018 0.480 0.004 0.093 0.007 0.306 

min -0.110 -5.019 -0.050 -0.660 -0.020 -2.180 

25% -0.050 -2.824 0.000 -0.190 0.000 0.280 

50% -0.040 -2.491 0.000 -0.130 0.000 0.440 

75% -0.030 -2.194 0.000 -0.073 0.000 0.580 

max -0.010 -1.465 0.000 0.020 0.040 1.110 

LFE mean fq 4.304 13.577 3.139 0.590 0.069 3.146 

MAT mean fq 4.347 16.096 3.139 0.734 0.067 2.730 

F 4.230 58.096 1.000 26.579 0.189 47.465 

p-value .040 <.001 .997 <.001 .664 <.001 

  

 PAST PEAS SPAU PHCO CLCO WHQ 

mean diff 0.015 0.357 0.094 0.133 0.786 0.173 

std 0.023 0.241 0.063 0.085 0.326 0.157 

min 0.000 0.000 -0.020 -0.040 0.090 0.000 

25% 0.000 0.180 0.050 0.080 0.573 0.070 

50% 0.005 0.320 0.085 0.115 0.750 0.135 

75% 0.020 0.460 0.120 0.180 0.968 0.210 

max 0.200 1.390 0.470 0.610 2.210 0.970 

LFE mean fq 1.913 0.680 0.483 0.600 0.965 0.173 

MAT mean fq 1.898 0.323 0.389 0.467 0.178 0.000 

F 0.021 226.030 47.492 46.109 1051.122 271.264 

p-value .884 <.001 <.001 <.001 <.001 <.001 

  

 WHC WHRS WHRO WHRFP PPPCL NEG 

mean diff 1.182 0.020 0.000 0.000 0.000 0.000 

std 0.349 0.028 0.016 0.000 0.004 0.000 

min 0.390 -0.040 -0.070 0.000 -0.020 0.000 

25% 0.933 0.000 0.000 0.000 0.000 0.000 

50% 1.140 0.020 0.000 0.000 0.000 0.000 

75% 1.410 0.030 0.000 0.000 0.000 0.000 

max 2.530 0.130 0.100 0.000 0.040 0.000 

LFE mean fq 1.336 0.317 0.084 0.076 0.081 0.995 

MAT mean fq 0.154 0.297 0.084 0.076 0.082 0.995 

F 2076.386 1.431 0.002 0.000 0.003 0.000 
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p-value <.001 .232 .968 nan .960 > .999  

  

 PREP FFP SPP TPP PIT DEMP 

mean diff 0.194 0.078 0.000 0.000 0.000 -0.145 

std 0.167 0.092 0.000 0.000 0.000 0.124 

min -0.130 -0.030 0.000 0.000 0.000 -0.530 

25% 0.090 0.020 0.000 0.000 0.000 -0.220 

50% 0.150 0.050 0.000 0.000 0.000 -0.140 

75% 0.240 0.100 0.000 0.000 0.000 -0.060 

max 1.090 0.590 0.000 0.000 0.000 0.320 

LFE mean fq 9.695 2.967 2.262 1.645 1.861 0.947 

MAT mean fq 9.502 2.889 2.262 1.645 1.861 1.092 

F 1.714 0.379 0.000 0.000 0.000 19.647 

p-value .191 .539 > .999 > .999 > .999 < .001 

  

 INDP PROD NOMZ ATTAJ PREAJ PLAAD 

mean diff 0.318 -0.118 0.002 -1.283 0.808 0.000 

std 0.167 0.101 0.006 0.585 0.273 0.000 

min 0.030 -0.480 0.000 -3.370 0.260 0.000 

25% 0.193 -0.160 0.000 -1.580 0.623 0.000 

50% 0.280 -0.100 0.000 -1.185 0.775 0.000 

75% 0.420 -0.050 0.000 -0.893 0.940 0.000 

max 0.860 0.120 0.040 -0.160 1.690 0.000 

LFE mean fq 0.351 0.128 2.141 4.948 1.586 0.240 

MAT mean fq 0.033 0.246 2.139 6.231 0.777 0.240 

F 695.608 107.009 0.001 148.561 605.006 0.000 

p-value <.001 <.001 .977 <.001 <.001 > .999 

  

 TMAD CNJT DTN AMP CAUSA CONDA 

mean diff 0.001 0.000 0.000 0.000 0.000 0.000 

std 0.012 0.000 0.000 0.000 0.000 0.000 

min -0.040 0.000 0.000 0.000 0.000 0.000 

25% 0.000 0.000 0.000 0.000 0.000 0.000 

50% 0.000 0.000 0.000 0.000 0.000 0.000 

75% 0.000 0.000 0.000 0.000 0.000 0.000 

max 0.060 0.000 0.000 0.000 0.000 0.000 

LFE mean fq 0.648 0.203 0.164 0.418 0.319 0.586 

MAT mean fq 0.647 0.203 0.164 0.418 0.319 0.586 

F 0.001 0.000 0.000 0.000 0.000 0.000 

p-value .979 nan nan > .999 > .999 > .999 
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 OTHA POSMD NECMD PRMD HEDG EMP 

mean diff 0.000 0.000 0.000 0.000 -0.014 0.009 

std 0.007 0.000 0.000 0.000 0.023 0.030 

min -0.040 0.000 0.000 0.000 -0.130 -0.090 

25% 0.000 0.000 0.000 0.000 -0.020 0.000 

50% 0.000 0.000 0.000 0.000 0.000 0.000 

75% 0.000 0.000 0.000 0.000 0.000 0.020 

max 0.040 0.000 0.000 0.000 0.000 0.190 

LFE mean fq 0.153 0.843 0.127 0.782 0.165 1.078 

MAT mean fq 0.153 0.843 0.127 0.782 0.179 1.069 

F 0.001 0.000 0.000 0.000 0.797 0.072 

p-value .977 nan > .999 > .999 .372 .788 
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Appendix F 

Shapiro-Wilk tests’ results (adjusted by the FDR) for the 87 linguistic features 

Index Linguistic Feature Mean SD Shapiro–Wilk test p-value 

1 WPU 1289.45 1776.91 < .001 

2 TTR 0.14 0.03 .001 

3 OLP 0.10 0.19 < .001 

4 SLW * 27 25.56 3.38 .771 

5 CONT *  2.98 1.11 .336 

6 AGPA 0.74 0.30 < .001 

7 BYPA 0.08 0.06 .001 

8 PAST 1.95 1.24 < .001 

9 PEAS *  0.77 0.31 .087 

10 VING 0.95 0.54 < .001 

11 SPAU *  0.52 0.17 .364 

12 PHCO 0.63 0.22 .001 

13 CLCO  0.91 0.34 .016 

14 WHQ 0.17 0.16 < .001 

15 WHC *  1.29 0.34 .099 

16 THRA 0.52 0.24 .007 

17 WHRS  0.39 0.19 .007 

18 WHRO 0.10 0.07 < .001 

19 WHRFP 0.08 0.06 < .001 

20 PPPCL 0.09 0.07 < .001 

21 TCOV 0.03 0.04 < .001 

22 TDIDV 0.25 0.13 .002 

23 TMCEV 0.12 0.09 < .001 

24 TPSFV 0.06 0.05 < .001 

25 TAWAJ 0.05 0.05 < .001 

26 TEDAJ 0.04 0.03 < .001 

27 TEVAJ 0.03 0.03 < .001 

28 THFAN 0.04 0.05 < .001 

 
27 A normally distributed feature (p > .05) is marked by “*” for Shapiro–Wilk test. Since only the number of 

normally distributed feature is of interest to this study, the non-normally distributed features are not marked even 

though their related p-values returned by the tests’ results were significant (< .05). 
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29 THLKN 0.03 0.04 < .001 

30 THNFV 0.11 0.09 < .001 

31 THATV 0.02 0.02 < .001 

32 THFV 0.12 0.08 < .001 

33 THLKV 0.05 0.05 < .001 

34 NOUN *  20.82 2.37 .606 

35 VERB *  18.83 1.95 .839 

36 NMOD *  19.31 1.98 .821 

37 ART *  8.03 1.42 .681 

38 MD  1.64 0.49 .012 

39 NEG 0.99 0.35 .046 

40 PREP 10.13 1.56 .002 

41 FPPS 1.42 0.88 < .001 

42 FPPP 1.40 1.09 < .001 

43 SPP 2.15 1.25 < .001 

44 TPP 1.74 1.07 < .001 

45 PIT 1.78 0.55 .011 

46 DEMP  1.03 0.36 .01 

47 INDP 0.37 0.19 .011 

48 NOMZ 2.22 1.00 < .001 

49 ANMN 1.07 0.68 .002 

50 COGN 0.87 0.55 < .001 

51 CONN 1.13 0.68 < .001 

52 TCHN 0.65 0.73 < .001 

53 QUAN 1.17 0.52 < .001 

54 PLAN 0.54 0.34 < .001 

55 GIN 0.25 0.39 < .001 

56 APN 4.37 1.42 .002 

57 BEMV *  3.00 0.47 .271 

58 PROD 0.32 0.19 < .001 

59 ACTV 2.67 0.74 .011 

60 COMV *  1.22 0.41 .303 

61 MENV 2.40 0.78 .01 

62 CAUV 0.20 0.13 < .001 
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63 OCCV 0.33 0.18 .002 

64 EXV 0.60 0.22 .002 

65 ASPV 0.20 0.11 < .001 

66 ATTAJ 5.00 1.21 .006 

67 PREAJ *  1.50 0.35 .127 

68 PLAAD 0.23 0.12 .006 

69 TMAD *  0.63 0.25 .075 

70 NFAD 0.05 0.04 < .001 

71 ATAD 0.02 0.03 < .001 

72 FAD 0.65 0.36 < .001 

73 LKAD 0.21 0.14 < .001 

74 CAUSA *  0.33 0.16 .08 

75 CONDA 0.54 0.26 .001 

76 CONCA *  0.72 0.22 .144 

77 OTHA 0.15 0.08 .001 

78 POSMD *  0.81 0.26 .155 

79 NECMD 0.13 0.15 < .001 

80 PRMD 0.70 0.32 < .001 

81 CNJT 0.30 0.16 < .001 

82 DTN * 0.17 0.08 .097 

83 AMP 0.53 0.23 .004 

84 HEDG 0.23 0.19 < .001 

85 EMP 1.256413 0.399587 < .001 

86 PLEP 0.032609 0.045883 < .001 

87 EVIEP 0.719783 0.350234 < .001 
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Appendix G 

The following four tables show specific gender effects within Arts and Humanities (AH), 

Life and Medical Sciences (LS), Physical Sciences (PS), and Social Studies and Sciences (SS) 

respectively, measured by the results of Mann-Whitney U tests and Cohen’s d values. As 

mentioned in the Results chapter, no significant result was identified here.  

 

Table 1 

Mann-Whitney U tests’ results and Cohen’s d values for AH.  

Index Ling Feature M Median F Median Adjusted p M µ ± σ F µ ± σ d 

1 WPU 1325.5 1253 .845 
2415.62 ± 

2589.00 

1684.52 ± 

1758.67 
0.330 

2 TTR 0.15 0.14 .849 0.15 ± 0.03 0.15 ± 0.04 0.147 

3 OLP 0 0 .839 0.03 ± 0.09 0.04 ± 0.10 -0.098 

4 SLW 27.17 25.32 .839 26.94 ± 3.98 24.99 ± 2.95 0.557 

5 CONT 2.48 2.33 .989 2.42 ± 0.89 2.54 ± 0.89 -0.126 

6 AGPA 0.68 0.75 > .999 0.72 ± 0.18 0.79 ± 0.27 -0.293 

7 BYPA 0.1 0.12 .839 0.11 ± 0.05 0.13 ± 0.05 -0.412 

8 PAST 2.33 2.52 > .999 2.51 ± 1.26 2.50 ± 1.20 0.004 

9 PEAS 0.7 0.61 .867 0.68 ± 0.26 0.65 ± 0.22 0.132 

10 VING 0.75 0.64 .908 0.73 ± 0.29 0.69 ± 0.39 0.133 

11 SPAU 0.46 0.51 .839 0.51 ± 0.18 0.55 ± 0.17 -0.239 

12 PHCO 0.64 0.71 .908 0.66 ± 0.26 0.70 ± 0.23 -0.155 

13 CLCO 0.71 0.94 .743 0.69 ± 0.28 0.94 ± 0.28 -0.876 

14 WHQ 0.15 0.07 .839 0.14 ± 0.06 0.11 ± 0.11 0.278 

15 WHC 1.11 1.19 > .999 1.21 ± 0.33 1.19 ± 0.24 0.079 

16 THRA 0.33 0.48 .839 0.38 ± 0.16 0.48 ± 0.27 -0.438 

17 WHRS 0.48 0.38 > .999 0.48 ± 0.17 0.50 ± 0.23 -0.098 

18 WHRO 0.16 0.1 .839 0.16 ± 0.07 0.14 ± 0.10 0.263 
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19 WHRFP 0.16 0.09 .743 0.15 ± 0.07 0.09 ± 0.05 0.958 

20 PPPCL 0.07 0.08 .839 0.09 ± 0.08 0.09 ± 0.05 -0.085 

21 TCOV 0.03 0.01 .839 0.03 ± 0.03 0.02 ± 0.02 0.359 

22 TDIDV 0.16 0.29 .743 0.17 ± 0.08 0.27 ± 0.13 -0.926 

23 TMCEV 0.1 0.1 > .999 0.12 ± 0.08 0.11 ± 0.06 0.214 

24 TPSFV 0.09 0.05 .839 0.08 ± 0.05 0.05 ± 0.04 0.588 

25 TAWAJ 0.03 0.03 > .999 0.03 ± 0.02 0.03 ± 0.02 0.035 

26 TEDAJ 0.02 0.01 .839 0.03 ± 0.03 0.02 ± 0.02 0.449 

27 TEVAJ 0.03 0.01 .839 0.03 ± 0.02 0.02 ± 0.03 0.327 

28 THFAN 0.04 0.03 .989 0.04 ± 0.03 0.05 ± 0.07 -0.285 

29 THLKN 0.05 0.02 > .999 0.05 ± 0.04 0.05 ± 0.06 -0.049 

30 THNFV 0.09 0.09 .839 0.12 ± 0.11 0.14 ± 0.09 -0.163 

31 THATV 0 0.03 .839 0.02 ± 0.02 0.03 ± 0.02 -0.522 

32 THFV 0.09 0.09 .839 0.09 ± 0.05 0.12 ± 0.07 -0.484 

33 THLKV 0.03 0.05 .839 0.04 ± 0.03 0.08 ± 0.09 -0.653 

34 NOUN 22.35 19.89 .839 21.93 ± 2.75 21.19 ± 2.09 0.304 

35 VERB 17.39 17.67 .839 17.23 ± 1.85 17.94 ± 1.92 -0.379 

36 NMOD 20.24 19.76 .839 20.34 ± 1.92 19.68 ± 1.57 0.381 

37 ART 9.09 8.68 .839 9.10 ± 0.95 8.75 ± 1.19 0.327 

38 MD 1.14 1.26 .839 1.23 ± 0.29 1.36 ± 0.37 -0.406 

39 NEG 0.92 0.73 .989 0.90 ± 0.19 0.93 ± 0.42 -0.071 

40 PREP 11.89 11.18 .839 11.74 ± 1.41 10.80 ± 1.61 0.617 

41 FPPS 1.07 1.3 .839 1.17 ± 0.68 1.48 ± 0.58 -0.492 

42 FPPP 0.93 0.87 > .999 0.95 ± 0.48 0.93 ± 0.36 0.029 

43 SPP 1.39 1.82 .839 1.81 ± 1.54 1.83 ± 0.71 -0.012 

44 TPP 2.06 2.18 .989 2.01 ± 0.73 2.51 ± 1.39 -0.454 

45 PIT 1.52 1.68 > .999 1.74 ± 0.50 1.67 ± 0.34 0.157 

46 DEMP 0.76 1.04 .743 0.78 ± 0.18 1.03 ± 0.33 -0.961 
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47 INDP 0.35 0.28 > .999 0.36 ± 0.13 0.38 ± 0.25 -0.104 

48 NOMZ 1.88 1.7 .906 1.92 ± 0.71 1.77 ± 0.39 0.257 

49 ANMN 1.1 1.02 .845 1.16 ± 0.39 1.03 ± 0.47 0.297 

50 COGN 0.97 0.86 .845 1.06 ± 0.48 1.09 ± 0.78 -0.043 

51 CONN 0.74 1.11 .839 0.88 ± 0.55 1.18 ± 0.69 -0.488 

52 TCHN 0.49 0.43 .995 0.54 ± 0.24 0.53 ± 0.31 0.025 

53 QUAN 1.05 0.84 .743 1.17 ± 0.41 0.96 ± 0.34 0.551 

54 PLAN 0.6 0.37 .743 0.68 ± 0.33 0.44 ± 0.16 0.939 

55 GIN 0.13 0.15 > .999 0.13 ± 0.10 0.13 ± 0.11 -0.007 

56 APN 4.64 3.7 .839 4.25 ± 0.99 3.82 ± 0.91 0.451 

57 BEMV 2.72 2.77 > .999 2.91 ± 0.61 2.84 ± 0.43 0.120 

58 PROD 0.27 0.24 .989 0.28 ± 0.14 0.25 ± 0.11 0.256 

59 ACTV 2.12 2.25 > .999 2.25 ± 0.49 2.24 ± 0.45 0.011 

60 COMV 1.26 1.35 .839 1.28 ± 0.33 1.38 ± 0.33 -0.314 

61 MENV 2.18 2.51 .839 2.31 ± 1.00 2.61 ± 0.56 -0.371 

62 CAUV 0.11 0.15 > .999 0.14 ± 0.07 0.13 ± 0.06 0.156 

63 OCCV 0.31 0.29 > .999 0.34 ± 0.20 0.29 ± 0.13 0.292 

64 EXV 0.59 0.63 .839 0.57 ± 0.14 0.65 ± 0.18 -0.483 

65 ASPV 0.18 0.23 .839 0.17 ± 0.06 0.23 ± 0.08 -0.786 

66 ATTAJ 5.28 4.92 .839 5.80 ± 1.48 5.06 ± 0.67 0.648 

67 PREAJ 1.3 1.23 .839 1.36 ± 0.20 1.21 ± 0.16 0.863 

68 PLAAD 0.25 0.21 .839 0.24 ± 0.08 0.21 ± 0.09 0.376 

69 TMAD 0.65 0.81 .839 0.63 ± 0.17 0.75 ± 0.29 -0.518 

70 NFAD 0.04 0.03 .908 0.05 ± 0.03 0.04 ± 0.02 0.247 

71 ATAD 0.02 0.01 .839 0.03 ± 0.02 0.02 ± 0.02 0.551 

72 FAD 0.59 0.5 .908 0.75 ± 0.44 0.73 ± 0.53 0.041 

73 LKAD 0.19 0.21 .839 0.32 ± 0.22 0.20 ± 0.08 0.719 

74 CAUSA 0.25 0.26 > .999 0.25 ± 0.14 0.25 ± 0.15 0.016 
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75 CONDA 0.31 0.39 .839 0.36 ± 0.19 0.40 ± 0.18 -0.199 

76 CONCA 0.72 0.77 .995 0.73 ± 0.18 0.75 ± 0.12 -0.090 

77 OTHA 0.1 0.14 .839 0.11 ± 0.07 0.14 ± 0.08 -0.419 

78 POSMD 0.59 0.64 .839 0.61 ± 0.13 0.74 ± 0.34 -0.492 

79 NECMD 0.09 0.09 > .999 0.11 ± 0.09 0.09 ± 0.05 0.240 

80 PRMD 0.46 0.54 .839 0.51 ± 0.18 0.54 ± 0.16 -0.155 

81 CNJT 0.38 0.35 .839 0.41 ± 0.18 0.31 ± 0.17 0.549 

82 DTN 0.12 0.19 .839 0.14 ± 0.06 0.17 ± 0.08 -0.445 

83 AMP 0.6 0.66 .995 0.63 ± 0.18 0.57 ± 0.23 0.249 

84 HEDG 0.22 0.18 > .999 0.30 ± 0.27 0.23 ± 0.14 0.310 

85 EMP 1.17 1.15 .908 1.19 ± 0.31 1.33 ± 0.45 -0.366 

86 PLEP 0.01 0.02 .839 0.02 ± 0.02 0.02 ± 0.02 -0.278 

87 EVIEP 0.6 0.61 > .999 0.66 ± 0.28 0.63 ± 0.28 0.133 

 

Table 2 

Mann-Whitney U tests’ results and Cohen’s d values for LS.  

Index Ling Feature M Median F Median Adjusted p M µ ± σ F µ ± σ d 

1 WPU 284.05 653.22 .776 
749.82 ± 

1049.41 

1158.93 ± 

1444.43 
-0.324 

2 TTR 0.15 0.15 .834 0.15 ± 0.03 0.16 ± 0.04 -0.137 

3 OLP 0.14 0.01 .609 0.21 ± 0.31 0.15 ± 0.29 0.195 

4 SLW 25.75 25.95 .814 25.35 ± 2.40 26.05 ± 3.23 -0.246 

5 CONT 2.99 3.83 .653 3.15 ± 0.70 3.58 ± 0.99 -0.497 

6 AGPA 0.85 0.76 .878 0.74 ± 0.26 0.79 ± 0.37 -0.177 

7 BYPA 0.05 0.05 .963 0.07 ± 0.06 0.09 ± 0.09 -0.173 

8 PAST 1.03 1.26 .834 1.55 ± 1.60 1.40 ± 0.95 0.107 

9 PEAS 0.64 0.96 .343 0.73 ± 0.23 0.95 ± 0.27 -0.896 

10 VING 1.01 0.93 > .999 1.02 ± 0.46 1.03 ± 0.42 -0.030 
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11 SPAU 0.52 0.49 .814 0.52 ± 0.19 0.49 ± 0.15 0.196 

12 PHCO 0.57 0.68 .343 0.52 ± 0.15 0.73 ± 0.28 -0.908 

13 CLCO 0.84 1.18 .343 0.90 ± 0.37 1.19 ± 0.34 -0.794 

14 WHQ 0.14 0.06 .485 0.22 ± 0.23 0.08 ± 0.06 0.799 

15 WHC 1.18 1.23 .972 1.27 ± 0.39 1.26 ± 0.36 0.018 

16 THRA 0.56 0.67 .776 0.59 ± 0.28 0.66 ± 0.26 -0.239 

17 WHRS 0.44 0.20 .265 0.43 ± 0.17 0.27 ± 0.15 0.995 

18 WHRO 0.07 0.04 .343 0.08 ± 0.05 0.04 ± 0.03 0.871 

19 WHRFP 0.07 0.03 .241 0.08 ± 0.04 0.03 ± 0.04 1.100 

20 PPPCL 0.06 0.07 .802 0.07 ± 0.05 0.09 ± 0.08 -0.305 

21 TCOV 0.03 0.01 .830 0.03 ± 0.03 0.03 ± 0.05 -0.040 

22 TDIDV 0.15 0.29 .776 0.23 ± 0.15 0.28 ± 0.11 -0.401 

23 TMCEV 0.10 0.07 .609 0.10 ± 0.06 0.08 ± 0.07 0.338 

24 TPSFV 0.04 0.03 .834 0.06 ± 0.05 0.05 ± 0.05 0.158 

25 TAWAJ 0.04 0.06 .834 0.05 ± 0.03 0.08 ± 0.10 -0.361 

26 TEDAJ 0.03 0.04 .830 0.03 ± 0.03 0.04 ± 0.03 -0.167 

27 TEVAJ 0.02 0.04 .776 0.03 ± 0.03 0.04 ± 0.04 -0.242 

28 THFAN 0.02 0.03 .802 0.04 ± 0.05 0.05 ± 0.05 -0.248 

29 THLKN 0.03 0.00 .609 0.02 ± 0.02 0.04 ± 0.08 -0.237 

30 THNFV 0.05 0.08 .578 0.06 ± 0.05 0.11 ± 0.09 -0.595 

31 THATV 0.01 0.00 .979 0.01 ± 0.02 0.02 ± 0.03 -0.140 

32 THFV 0.11 0.13 .776 0.12 ± 0.07 0.17 ± 0.13 -0.474 

33 THLKV 0.03 0.02 .802 0.03 ± 0.03 0.03 ± 0.04 0.042 

34 NOUN 20.93 19.71 .814 20.27 ± 2.09 20.85 ± 2.89 -0.229 

35 VERB 18.99 19.84 .802 18.95 ± 1.26 19.48 ± 1.45 -0.391 

36 NMOD 19.81 18.50 .395 19.79 ± 1.89 18.38 ± 2.20 0.690 

37 ART 7.86 7.06 .802 7.65 ± 0.93 7.35 ± 1.54 0.229 

38 MD 1.60 1.54 .802 1.75 ± 0.42 1.62 ± 0.42 0.315 
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39 NEG 0.99 0.87 .802 1.01 ± 0.28 0.88 ± 0.27 0.478 

40 PREP 9.39 9.88 > .999 9.81 ± 1.39 9.92 ± 1.78 -0.071 

41 FPPS 1.67 0.95 .241 1.87 ± 0.91 1.08 ± 0.77 0.936 

42 FPPP 0.93 1.83 .241 1.09 ± 0.68 2.35 ± 1.70 -0.977 

43 SPP 1.98 1.39 .834 2.26 ± 1.25 2.45 ± 1.99 -0.114 

44 TPP 1.33 1.27 .963 1.54 ± 1.03 1.42 ± 0.82 0.133 

45 PIT 1.65 1.54 .814 1.82 ± 0.76 1.58 ± 0.62 0.350 

46 DEMP 0.98 1.13 .802 1.09 ± 0.37 1.19 ± 0.48 -0.244 

47 INDP 0.36 0.28 .609 0.42 ± 0.22 0.30 ± 0.16 0.617 

48 NOMZ 1.96 2.12 .776 2.17 ± 1.09 2.30 ± 0.71 -0.138 

49 ANMN 0.95 1.33 .814 1.07 ± 0.68 1.20 ± 0.73 -0.185 

50 COGN 0.55 0.74 .609 0.71 ± 0.45 0.95 ± 0.69 -0.409 

51 CONN 0.89 0.96 .878 1.23 ± 0.79 1.21 ± 0.65 0.024 

52 TCHN 0.58 0.29 .486 1.14 ± 1.40 0.47 ± 0.46 0.648 

53 QUAN 1.09 1.22 .814 1.24 ± 0.55 1.35 ± 0.54 -0.191 

54 PLAN 0.38 0.30 .878 0.43 ± 0.21 0.47 ± 0.33 -0.166 

55 GIN 0.08 0.14 .814 0.20 ± 0.24 0.33 ± 0.49 -0.350 

56 APN 3.34 4.18 .578 3.47 ± 1.07 4.43 ± 1.84 -0.634 

57 BEMV 3.14 2.78 .343 3.25 ± 0.49 2.92 ± 0.42 0.713 

58 PROD 0.47 0.17 .354 0.42 ± 0.26 0.25 ± 0.19 0.747 

59 ACTV 2.48 2.74 .814 2.71 ± 0.62 2.87 ± 0.80 -0.226 

60 COMV 1.20 0.83 .609 1.12 ± 0.32 0.99 ± 0.47 0.325 

61 MENV 2.03 2.45 .578 2.08 ± 0.77 2.52 ± 0.78 -0.572 

62 CAUV 0.21 0.20 .834 0.22 ± 0.09 0.20 ± 0.12 0.183 

63 OCCV 0.44 0.25 .537 0.46 ± 0.23 0.32 ± 0.18 0.651 

64 EXV 0.49 0.70 .539 0.53 ± 0.26 0.69 ± 0.30 -0.544 

65 ASPV 0.17 0.22 .814 0.18 ± 0.09 0.22 ± 0.12 -0.386 

66 ATTAJ 5.27 4.60 .609 5.05 ± 1.11 4.47 ± 0.88 0.572 
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67 PREAJ 1.73 1.61 .814 1.72 ± 0.24 1.73 ± 0.44 -0.011 

68 PLAAD 0.28 0.14 .276 0.28 ± 0.09 0.19 ± 0.13 0.783 

69 TMAD 0.58 0.59 .814 0.66 ± 0.31 0.54 ± 0.18 0.457 

70 NFAD 0.04 0.04 .963 0.05 ± 0.04 0.05 ± 0.04 0.073 

71 ATAD 0.05 0.00 .306 0.05 ± 0.03 0.02 ± 0.03 0.674 

72 FAD 0.58 0.46 .609 0.63 ± 0.27 0.49 ± 0.25 0.517 

73 LKAD 0.27 0.11 .241 0.27 ± 0.12 0.14 ± 0.12 1.058 

74 CAUSA 0.32 0.31 .911 0.35 ± 0.14 0.35 ± 0.13 -0.041 

75 CONDA 0.48 0.66 .462 0.50 ± 0.22 0.67 ± 0.31 -0.606 

76 CONCA 0.67 0.66 .802 0.70 ± 0.22 0.68 ± 0.30 0.082 

77 OTHA 0.14 0.17 .834 0.15 ± 0.09 0.18 ± 0.09 -0.237 

78 POSMD 0.76 0.83 .776 0.78 ± 0.18 0.82 ± 0.27 -0.171 

79 NECMD 0.11 0.10 .814 0.12 ± 0.09 0.10 ± 0.05 0.375 

80 PRMD 0.72 0.66 .609 0.85 ± 0.34 0.71 ± 0.32 0.436 

81 CNJT 0.25 0.20 .578 0.25 ± 0.10 0.20 ± 0.09 0.514 

82 DTN 0.18 0.19 .834 0.19 ± 0.08 0.21 ± 0.11 -0.114 

83 AMP 0.57 0.43 .802 0.56 ± 0.25 0.47 ± 0.19 0.411 

84 HEDG 0.17 0.13 .354 0.22 ± 0.13 0.13 ± 0.08 0.799 

85 EMP 1.12 1.15 .878 1.21 ± 0.27 1.20 ± 0.39 0.012 

86 PLEP 0.04 0.02 .610 0.06 ± 0.07 0.05 ± 0.08 0.093 

87 EVIEP  0.99 0.53 .992 1.00 ± 0.34 0.99 ± 0.27 0.058 

 

Table 3 

Mann-Whitney U tests’ results and Cohen’s d values for SS.  

Index Ling Feature M Median F Median Adjusted p M µ ± σ F µ ± σ d 

1 WPU 580.83 486.49 .727 
1240.87 ± 

1591.46 

1154.80 ± 

2261.10 
0.044 

2 TTR 0.13 0.13 .616 0.14 ± 0.02 0.13 ± 0.03 0.215 
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3 OLP 0.04 0.04 .694 0.07 ± 0.09 0.14 ± 0.20 -0.443 

4 SLW 27.47 25.50 .321 27.39 ± 3.02 25.16 ± 3.18 0.718 

5 CONT 2.23 3.42 .196 2.25 ± 1.00 3.29 ± 1.09 -0.999 

6 AGPA 0.73 0.71 .616 0.86 ± 0.43 0.71 ± 0.19 0.443 

7 BYPA 0.08 0.06 .415 0.08 ± 0.04 0.05 ± 0.04 0.636 

8 PAST 1.65 2.72 .578 2.00 ± 1.09 2.50 ± 1.10 -0.457 

9 PEAS 0.56 0.93 .196 0.60 ± 0.31 0.92 ± 0.33 -0.991 

10 VING 0.63 1.06 .321 0.71 ± 0.37 1.10 ± 0.63 -0.761 

11 SPAU 0.51 0.58 .566 0.52 ± 0.12 0.58 ± 0.17 -0.403 

12 PHCO 0.70 0.55 .196 0.75 ± 0.18 0.57 ± 0.15 1.044 

13 CLCO 0.83 0.72 .975 0.78 ± 0.20 0.84 ± 0.38 -0.180 

14 WHQ 0.15 0.14 .982 0.17 ± 0.10 0.24 ± 0.24 -0.415 

15 WHC 1.17 1.35 .321 1.22 ± 0.29 1.45 ± 0.32 -0.774 

16 THRA 0.41 0.53 .344 0.44 ± 0.16 0.56 ± 0.22 -0.639 

17 WHRS 0.41 0.35 .796 0.37 ± 0.14 0.35 ± 0.21 0.121 

18 WHRO 0.11 0.07 .321 0.12 ± 0.08 0.07 ± 0.04 0.782 

19 WHRFP 0.06 0.07 .845 0.09 ± 0.09 0.08 ± 0.03 0.266 

20 PPPCL 0.08 0.08 .892 0.09 ± 0.05 0.08 ± 0.04 0.145 

21 TCOV 0.02 0.03 .898 0.03 ± 0.03 0.04 ± 0.07 -0.295 

22 TDIDV 0.19 0.27 .346 0.21 ± 0.12 0.29 ± 0.12 -0.600 

23 TMCEV 0.13 0.15 .975 0.16 ± 0.10 0.17 ± 0.13 -0.055 

24 TPSFV 0.02 0.04 .578 0.05 ± 0.07 0.05 ± 0.04 -0.062 

25 TAWAJ 0.04 0.06 .418 0.05 ± 0.05 0.07 ± 0.04 -0.399 

26 TEDAJ 0.04 0.04 .908 0.04 ± 0.02 0.05 ± 0.05 -0.161 

27 TEVAJ 0.02 0.03 .418 0.03 ± 0.04 0.04 ± 0.03 -0.166 

28 THFAN 0.03 0.01 .578 0.04 ± 0.05 0.03 ± 0.03 0.290 

29 THLKN 0.01 0.01 .845 0.03 ± 0.04 0.02 ± 0.02 0.314 

30 THNFV 0.11 0.08 .668 0.14 ± 0.11 0.09 ± 0.07 0.477 
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31 THATV 0.02 0.03 .415 0.02 ± 0.02 0.03 ± 0.02 -0.471 

32 THFV 0.12 0.12 .975 0.12 ± 0.07 0.12 ± 0.07 0.000 

33 THLKV 0.04 0.04 .892 0.05 ± 0.04 0.06 ± 0.06 -0.259 

34 NOUN 21.20 20.45 .415 21.18 ± 1.53 19.94 ± 2.15 0.664 

35 VERB 18.68 20.13 .196 18.17 ± 1.87 20.07 ± 1.73 -1.050 

36 NMOD 19.45 17.11 .196 19.81 ± 1.67 17.92 ± 2.04 1.014 

37 ART 8.28 7.05 .418 8.10 ± 1.63 7.23 ± 1.27 0.598 

38 MD 1.74 1.73 .975 1.87 ± 0.59 1.81 ± 0.41 0.117 

39 NEG 1.11 1.10 .879 1.11 ± 0.26 1.23 ± 0.49 -0.310 

40 PREP 10.01 8.92 .321 10.12 ± 1.31 9.25 ± 1.11 0.714 

41 FPPS 1.11 1.24 .862 1.46 ± 1.34 1.37 ± 0.85 0.081 

42 FPPP 0.90 1.17 .344 1.04 ± 0.70 1.29 ± 1.01 -0.282 

43 SPP 1.64 2.19 .668 1.86 ± 0.93 2.17 ± 0.96 -0.330 

44 TPP 1.21 2.13 .196 1.49 ± 0.65 2.47 ± 0.98 -1.185 

45 PIT 1.73 2.03 .318 1.70 ± 0.49 2.05 ± 0.27 -0.886 

46 DEMP 1.13 0.84 .757 1.00 ± 0.36 0.92 ± 0.29 0.242 

47 INDP 0.34 0.46 .350 0.37 ± 0.23 0.47 ± 0.19 -0.504 

48 NOMZ 2.81 2.01 .196 3.20 ± 1.38 2.10 ± 0.93 0.934 

49 ANMN 0.94 1.16 .616 1.34 ± 0.91 1.34 ± 0.54 0.003 

50 COGN 0.88 0.83 .586 1.00 ± 0.51 0.77 ± 0.28 0.561 

51 CONN 0.74 0.85 .578 0.82 ± 0.45 1.09 ± 0.65 -0.481 

52 TCHN 0.33 0.30 .668 0.40 ± 0.24 0.59 ± 0.84 -0.300 

53 QUAN 0.86 1.07 .344 0.88 ± 0.17 1.15 ± 0.54 -0.661 

54 PLAN 0.60 0.52 .578 0.75 ± 0.46 0.55 ± 0.41 0.463 

55 GIN 0.28 0.18 .479 0.48 ± 0.66 0.33 ± 0.42 0.266 

56 APN 4.99 4.66 .578 5.26 ± 1.48 4.73 ± 1.51 0.355 

57 BEMV 2.98 2.92 .862 3.04 ± 0.35 2.90 ± 0.52 0.331 

58 PROD 0.27 0.30 .578 0.29 ± 0.14 0.41 ± 0.24 -0.621 
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59 ACTV 2.33 2.98 .196 2.34 ± 0.60 3.04 ± 0.81 -0.989 

60 COMV 1.42 1.14 .862 1.37 ± 0.48 1.29 ± 0.43 0.172 

61 MENV 2.05 2.72 .321 2.26 ± 0.91 2.70 ± 0.77 -0.515 

62 CAUV 0.18 0.15 .616 0.23 ± 0.13 0.20 ± 0.16 0.265 

63 OCCV 0.34 0.29 .616 0.32 ± 0.15 0.27 ± 0.14 0.315 

64 EXV 0.56 0.61 .975 0.57 ± 0.21 0.55 ± 0.12 0.086 

65 ASPV 0.14 0.21 .321 0.18 ± 0.17 0.22 ± 0.10 -0.263 

66 ATTAJ 5.25 4.48 .318 5.63 ± 1.43 4.62 ± 1.11 0.783 

67 PREAJ 1.44 1.62 .654 1.46 ± 0.32 1.57 ± 0.30 -0.363 

68 PLAAD 0.18 0.20 .578 0.19 ± 0.11 0.24 ± 0.12 -0.388 

69 TMAD 0.64 0.49 .578 0.63 ± 0.25 0.55 ± 0.27 0.329 

70 NFAD 0.07 0.04 .578 0.06 ± 0.04 0.04 ± 0.03 0.470 

71 ATAD 0.02 0.01 .864 0.02 ± 0.02 0.02 ± 0.02 0.133 

72 FAD 0.56 0.70 .472 0.63 ± 0.32 0.72 ± 0.24 -0.306 

73 LKAD 0.14 0.20 .786 0.17 ± 0.08 0.20 ± 0.12 -0.278 

74 CAUSA 0.31 0.49 .196 0.31 ± 0.10 0.48 ± 0.21 -1.017 

75 CONDA 0.43 0.57 .321 0.49 ± 0.19 0.58 ± 0.17 -0.515 

76 CONCA 0.79 0.73 .668 0.85 ± 0.25 0.76 ± 0.17 0.433 

77 OTHA 0.12 0.14 .892 0.15 ± 0.09 0.14 ± 0.05 0.115 

78 POSMD 0.89 0.86 .892 0.90 ± 0.30 0.90 ± 0.20 0.006 

79 NECMD 0.17 0.11 .321 0.24 ± 0.33 0.12 ± 0.05 0.540 

80 PRMD 0.62 0.71 .654 0.73 ± 0.39 0.79 ± 0.30 -0.188 

81 CNJT 0.39 0.24 .237 0.43 ± 0.21 0.25 ± 0.10 1.103 

82 DTN 0.19 0.15 .318 0.20 ± 0.06 0.16 ± 0.10 0.465 

83 AMP 0.47 0.58 .321 0.47 ± 0.13 0.62 ± 0.29 -0.652 

84 HEDG 0.24 0.23 .917 0.29 ± 0.26 0.26 ± 0.18 0.153 

85 EMP 1.26 1.31 .668 1.36 ± 0.46 1.45 ± 0.48 -0.196 

86 PLEP 0.02 0.01 .600 0.03 ± 0.03 0.02 ± 0.03 0.234 
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87 EVIEP 0.64 0.58 .668 0.76 ± 0.50 0.62 ± 0.30 0.348 

 

Table 4 

Mann-Whitney U tests’ results and Cohen’s d values for PS.  

Index Ling Feature M Median F Median Adjusted p M µ ± σ F µ ± σ d 

1 WPU 445.24 370.60 0.947 652.62 ± 650.47 509.81 ± 475.02 0.251 

2 TTR 0.12 0.13 0.947 0.13 ± 0.03 0.14 ± 0.04 -0.191 

3 OLP 0.03 0.04 1.000 0.04 ± 0.05 0.04 ± 0.04 0.035 

4 SLW 23.13 21.79 0.947 23.57 ± 3.01 21.88 ± 3.69 0.503 

5 CONT 3.40 3.96 0.926 3.27 ± 1.15 4.13 ± 1.55 -0.631 

6 AGPA 0.43 0.55 0.947 0.49 ± 0.26 0.63 ± 0.32 -0.474 

7 BYPA 0.05 0.07 0.947 0.06 ± 0.04 0.08 ± 0.07 -0.381 

8 PAST 1.03 1.00 0.947 1.11 ± 0.66 1.11 ± 0.45 -0.003 

9 PEAS 0.64 1.24 0.797 0.66 ± 0.19 1.13 ± 0.44 -1.358 

10 VING 0.97 1.50 0.947 1.40 ± 1.06 1.35 ± 0.58 0.053 

11 SPAU 0.47 0.49 0.947 0.49 ± 0.21 0.51 ± 0.25 -0.086 

12 PHCO 0.48 0.43 0.947 0.50 ± 0.16 0.43 ± 0.06 0.598 

13 CLCO 1.13 0.96 0.947 1.08 ± 0.27 1.01 ± 0.30 0.250 

14 WHQ 0.23 0.21 0.947 0.23 ± 0.14 0.22 ± 0.15 0.058 

15 WHC 1.45 1.38 0.947 1.33 ± 0.46 1.46 ± 0.43 -0.280 

16 THRA 0.43 0.52 0.947 0.48 ± 0.23 0.61 ± 0.31 -0.479 

17 WHRS 0.28 0.29 0.947 0.32 ± 0.14 0.27 ± 0.13 0.345 

18 WHRO 0.11 0.03 0.556 0.11 ± 0.03 0.03 ± 0.03 2.383 

19 WHRFP 0.04 0.08 0.947 0.06 ± 0.05 0.08 ± 0.06 -0.386 

20 PPPCL 0.05 0.20 0.926 0.08 ± 0.08 0.16 ± 0.12 -0.773 

21 TCOV 0.00 0.03 0.797 0.00 ± 0.01 0.03 ± 0.03 -1.136 

22 TDIDV 0.20 0.41 0.797 0.23 ± 0.13 0.40 ± 0.14 -1.312 
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23 TMCEV 0.08 0.12 0.947 0.11 ± 0.13 0.12 ± 0.05 -0.138 

24 TPSFV 0.03 0.03 0.947 0.05 ± 0.04 0.04 ± 0.05 0.113 

25 TAWAJ 0.04 0.02 0.947 0.03 ± 0.03 0.02 ± 0.02 0.300 

26 TEDAJ 0.01 0.05 0.926 0.03 ± 0.05 0.04 ± 0.03 -0.284 

27 TEVAJ 0.00 0.03 0.926 0.01 ± 0.01 0.03 ± 0.03 -0.872 

28 THFAN 0.02 0.04 0.797 0.02 ± 0.01 0.03 ± 0.02 -1.027 

29 THLKN 0.00 0.01 0.947 0.03 ± 0.04 0.02 ± 0.02 0.324 

30 THNFV 0.09 0.06 0.947 0.08 ± 0.05 0.11 ± 0.12 -0.246 

31 THATV 0.00 0.00 0.947 0.00 ± 0.00 0.01 ± 0.02 -0.577 

32 THFV 0.15 0.07 0.556 0.15 ± 0.04 0.07 ± 0.03 2.102 

33 THLKV 0.03 0.04 0.947 0.05 ± 0.07 0.04 ± 0.03 0.121 

34 NOUN 21.02 19.29 0.926 21.22 ± 2.30 19.50 ± 3.22 0.615 

35 VERB 19.27 20.82 0.926 19.30 ± 1.80 20.68 ± 1.91 -0.740 

36 NMOD 18.84 19.27 0.947 19.45 ± 2.02 19.24 ± 1.36 0.125 

37 ART 7.81 8.44 0.947 8.09 ± 1.63 8.12 ± 1.37 -0.024 

38 MD 1.60 2.18 0.926 1.73 ± 0.55 1.95 ± 0.57 -0.408 

39 NEG 0.72 0.98 0.797 0.71 ± 0.32 0.99 ± 0.24 -0.999 

40 PREP 9.81 9.17 0.926 9.62 ± 0.65 8.91 ± 0.78 0.983 

41 FPPS 0.98 1.67 0.797 1.12 ± 0.54 1.86 ± 0.80 -1.074 

42 FPPP 2.21 2.27 0.947 2.06 ± 1.39 2.42 ± 0.94 -0.298 

43 SPP 2.85 2.68 0.947 2.73 ± 0.99 2.73 ± 0.94 -0.007 

44 TPP 0.65 0.42 0.926 0.66 ± 0.32 0.47 ± 0.12 0.800 

45 PIT 1.94 1.65 0.947 1.83 ± 0.62 1.91 ± 0.87 -0.104 

46 DEMP 1.27 1.06 0.789 1.36 ± 0.31 1.05 ± 0.18 1.227 

47 INDP 0.30 0.35 0.947 0.27 ± 0.11 0.36 ± 0.12 -0.846 

48 NOMZ 2.50 1.71 0.947 2.23 ± 1.03 1.79 ± 0.84 0.468 

49 ANMN 0.15 0.22 0.947 0.24 ± 0.21 0.29 ± 0.28 -0.195 

50 COGN 0.34 0.59 0.797 0.35 ± 0.18 0.57 ± 0.22 -1.127 
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51 CONN 1.53 1.55 0.947 1.62 ± 1.05 1.54 ± 0.67 0.087 

52 TCHN 0.62 0.81 0.947 0.99 ± 0.92 0.88 ± 0.47 0.148 

53 QUAN 1.20 1.60 0.947 1.40 ± 0.82 1.65 ± 0.79 -0.309 

54 PLAN 0.46 0.33 0.947 0.46 ± 0.23 0.40 ± 0.31 0.192 

55 GIN 0.09 0.02 0.926 0.14 ± 0.17 0.06 ± 0.08 0.602 

56 APN 4.25 4.16 0.947 4.75 ± 1.64 4.32 ± 1.18 0.302 

57 BEMV 3.37 3.00 0.947 3.20 ± 0.46 3.08 ± 0.22 0.334 

58 PROD 0.33 0.43 0.926 0.27 ± 0.13 0.37 ± 0.18 -0.593 

59 ACTV 3.03 3.48 0.947 3.19 ± 0.94 3.46 ± 0.25 -0.391 

60 COMV 1.05 1.28 0.947 1.05 ± 0.53 1.14 ± 0.35 -0.183 

61 MENV 1.92 2.84 0.660 1.95 ± 0.53 2.70 ± 0.27 -1.801 

62 CAUV 0.35 0.14 0.926 0.34 ± 0.23 0.15 ± 0.08 1.075 

63 OCCV 0.34 0.22 0.947 0.33 ± 0.20 0.26 ± 0.16 0.362 

64 EXV 0.46 0.76 0.556 0.49 ± 0.11 0.82 ± 0.30 -1.475 

65 ASPV 0.17 0.21 0.947 0.18 ± 0.08 0.25 ± 0.14 -0.579 

66 ATTAJ 4.15 4.21 0.947 4.31 ± 0.80 4.21 ± 0.99 0.113 

67 PREAJ 1.54 1.35 0.947 1.45 ± 0.55 1.44 ± 0.34 0.018 

68 PLAAD 0.23 0.18 0.947 0.28 ± 0.21 0.24 ± 0.21 0.166 

69 TMAD 0.71 0.53 0.947 0.66 ± 0.13 0.58 ± 0.25 0.385 

70 NFAD 0.04 0.03 0.947 0.04 ± 0.04 0.04 ± 0.06 -0.067 

71 ATAD 0.00 0.03 0.797 0.01 ± 0.02 0.03 ± 0.03 -1.019 

72 FAD 0.64 0.51 0.926 0.73 ± 0.46 0.47 ± 0.22 0.717 

73 LKAD 0.13 0.22 0.926 0.12 ± 0.07 0.20 ± 0.15 -0.753 

74 CAUSA 0.30 0.36 0.947 0.33 ± 0.21 0.35 ± 0.09 -0.153 

75 CONDA 0.89 0.65 0.947 0.81 ± 0.30 0.76 ± 0.37 0.154 

76 CONCA 0.54 0.57 0.947 0.62 ± 0.30 0.55 ± 0.16 0.312 

77 OTHA 0.19 0.20 0.947 0.18 ± 0.04 0.20 ± 0.07 -0.238 

78 POSMD 0.91 1.06 0.947 0.89 ± 0.15 0.99 ± 0.31 -0.392 
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79 NECMD 0.06 0.14 0.947 0.10 ± 0.12 0.13 ± 0.07 -0.307 

80 PRMD 0.72 0.82 0.947 0.74 ± 0.40 0.84 ± 0.38 -0.256 

81 CNJT 0.18 0.22 0.947 0.22 ± 0.13 0.25 ± 0.11 -0.260 

82 DTN 0.08 0.17 0.797 0.10 ± 0.07 0.17 ± 0.07 -0.997 

83 AMP 0.38 0.29 0.947 0.39 ± 0.22 0.33 ± 0.22 0.266 

84 HEDG 0.12 0.17 0.947 0.15 ± 0.07 0.19 ± 0.13 -0.370 

85 EMP 0.91 0.91 0.947 0.99 ± 0.29 1.03 ± 0.30 -0.134 

86 PLEP 0.03 0.02 0.947 0.02 ± 0.02 0.03 ± 0.04 -0.217 

87 EVIEP 0.73 0.78 0.947 0.75 ± 0.38 0.87 ± 0.36 -0.329 
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