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Introduction

Dear readers,

Welcome to the fifth edition of RU:ts Student Linguistics Journal! In
this issue, you'll find an exciting collection of research by Radboud
University master’s students, covering a wide range of topics
across language and linguistics. The papers span different
formats—from research proposals and literature reviews to a full
research report—and explore a diverse set of questions from
various linguistic subfields.

Among this issue’s highlights, one paper proposes a study on how
speakers of Australian Aboriginal languages use code choice to
express their stance on language revitalization. One of the reviews
examines longitudinal research on the relationship between early
childhood speech and language impairments and later psychiatric
disorders. You'll also find two contributions that bring linguistics
and technology together: one reports an experiment on how
participants interact with foreign-language cookie consent
windows, while another reviews how a specific method can detect
gender bias in large language models. With such variety in form
and topic, we hope there’s something here for every curious
linguist! All papers are freely available online under an Open
Access Create Commons license, so feel free to read, share, and
discuss them widely.

This edition marks a special milestone for our team as well. For the
first time, our entire team shared the editing responsibilities,
learning to collaborate, communicate, and make collective
decisions throughout the process. After this issue, two of our four
current student editors will graduate and leave the team, and we
want thank them for their hard work on multiple RU:ts editions.
To our continuing members: thank you for your commitment and
enthusiasm in preparing the next edition next year. Together, we're
proud to present this fifth issue of RU:s.

We also want to give special thanks to the department of Language
and Communication, and of course all the reviewers and authors
who made this fifth edition possible!

Best wishes,
Michelle Suijkerbuijk
October 2025
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Code choices in Australian Aboriginal stances towards

language revitalisation

Research proposal

Martin A. Keith

Research Master Linguistics and Communication Sciences, Radboud University

Nijmegen

Abstract

This proposed study would investigate how speakers of Australian Aboriginal
languages use code choices in reported speech when expressing attitudes about
language revitalisation. Previous research on Scottish Gaelic-English bilinguals
shows that speakers use code choice to distance themselves from negative stances
towards language revitalisation. However, this has never been explored in
Aboriginal Australian communities, in which extensive multilingualism and
restrictive language ideologies shape code-switching behaviour. Data will be
collected through ethnographic observation and semi-directed elicitation sessions
with Aboriginal participants involved in community language revitalisation. Data
analysis will use a grounded theory methodology to produce a theoretical
perspective rooted in Aboriginal language practices. This study predicts that
English and Kriol codes will be used to distance speakers from face-threatening
stances towards Aboriginal language revitalisation. However, Aboriginal
languages ideologies will make the use of Aboriginal languages for this purpose
more restricted. Through analysing how speakers navigate stances towards
language revitalisation, the proposed research aims to provide a global perspective
on the conversational functions of reported speech and code choice in culturally

sensitive contexts.

Keywords: Reported speech, code-switching, language revitalisation, stance-taking,

Aboriginal languages

1. Introduction

People hold, and often voice, attitudes about the languages used in their communities.

These attitudes are particularly important in communities that speak minority or
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endangered languages. A first step towards revitalising a minority language is
listening to speakers’ attitudes and identifying what ideologies underpin them
(Dotowy-Rybinska & Hornsby, 2021). One way to investigate language attitudes is by
examining stance-taking in conversations—that is, how speakers evaluate, position
themselves toward or align themselves with particular identities and topics (Du Bois,
2007). However, speakers are often aware that expressing certain attitudes is a
potentially risky act. Such “face-threatening acts” occur when a speaker’s stance
contradicts that of an interlocutor, necessitating that the speaker use polite or indirect
forms of language to mitigate potential embarrassment (Brown & Levinson, 1978). In
minority language communities, expressing negative attitudes towards language
revitalisation is often face-threatening (Dunmore & Smith-Christmas, 2015).

One way people indirectly express attitudes is through reported speech, which
is the “recreation of speech, thoughts, sounds or gestures” produced in a previous
speech event (Buchstaller, 2017, p. 399). Sometimes this means genuine quotations of
the speaker or other people, but other times it better resembles a form of roleplay
performance, where speakers depict imagined but plausible utterances from a
“culturally specific types of personas” (Koven, 2001, p. 514). Attributing attitudes to
another person or persona allows speakers to express such attitudes indirectly.

In multilingual contexts, the code used when reporting speech (i.e., the
linguistic variety or register used) is particularly significant. Sometimes, multilingual
speakers use “incongruous” codes that do not match that of the original utterance
(Dorian, 1997), or appear uncharacteristic of the persona being portrayed (Koven,
2001). Such code choices may be used to negotiate stances towards sensitive topics
(Alvarez-Caccamo, 1996). In Scotland, Gaelic-English bilinguals have been found to
use incongruous code choices to express negative attitudes towards language
revitalisation (Dunmore & Smith-Christmas, 2015). Whether similar strategies occur in
other multilingual, endangered-language communities is largely still to be
investigated. For instance, Aboriginal communities in Australia’s Northern Territories
are often highly multilingual, but most Aboriginal languages are threatened with
extinction. In these communities, speakers abide by cultural restrictions on the use of
Aboriginal languages in certain contexts (Rumsey, 2018). However, other languages in
their repertoire like English and Kriol circumvent these restrictions (Vaughan, 2021).
Therefore, it remains an open question how Aboriginal speakers use the languages in
their repertoires when navigating stances towards topics like language revitalisation.

In this research proposal, I propose to investigate the role of code choices in
reported speech in how multilingual speakers of Australian Aboriginal languages
express attitudes towards language revitalisation. This proposal therefore aims to

broaden our understanding of how speakers of global threatened languages negotiate
2
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stances toward language revitalisation. This will be explored through two research

questions:

RQ1: Do Aboriginal Australians use incongruous code choices in reported speech to

distance themselves from face-threatening stances towards language revitalisation?

RQ?2: If so, are English or Kriol codes more frequently used for this purpose than
Aboriginal codes?

The remainder of this proposal is structured as follows. In section 2, I describe the state
of research on reported speech and code choices, with particular focus on Gaelic and
Australian Aboriginal contexts. In sections 3 and 4, I describe the methodology that
will be used to investigate them. Finally, in sections 5 and 6, I present the predicted

results of this study, followed by potential limitations.

2. Literature review
2.1 Reported speech

Rumsey et al. (2023) describe the linguistic structure of reported speech in Australian
Aboriginal languages. Firstly, reported speech may be presented as direct quotation
(1a), as indirect quotation filtered through the narrator’s perspective (1b), or as mixed
“biperspectival speech”. For instance, the speaker in (1c) does not directly quote Jack,
but neither is the time reference fully filtered through the narrator’s perspective as in
(1b).

(1) a. Jack said, “I'll go back to your place tomorrow.”
b. Jack said he would come back to my place the next day.

C. Jack said he will come back to my place tomorrow.
(Rumsey et al., 2023, pp. 38-39)

Secondly, reported speech may be framed or unframed. When framed, reported
speech is distinguished from surrounding speech by the use of a framing linguistic
element. This element may be a verb like “said” (2a) or, in some languages, a bare
pronoun or noun phrase (2b). With unframed reported speech, such a framing element

is absent (2¢).

(2) a. ‘Mere the mabath’, mamnga. (Murrinhpatha)
“T don’t know,” he said to me.”

(Rumsey et al., 2023, p. 43)
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b. Niyingga, ‘Ngay nga bula nyarna’. (Bunuba)

“He (said), ‘I won’t eat much.””
(Rumsey et al., 2023, p. 46)
C. ‘Ngale! Djarrakih kanh ngiirrahwangarrebun mah!” (Dalabon)
“Hey! Let’s part-cook it on this side first!"”
(Rumsey et al., 2023, p. 49)

When unframed, reported speech is still often identifiable based on other aspects like
distinctive lexis, code choice, or narrative context. Other times, it can be ambiguous as
to whether a speaker is using reported speech or their own voice. In Aboriginal
narratives, the two voices often cannot be separated at all (Rumsey et al., 2023).
According to Clark and Gerrig (1990), all reported speech is a performance.
Speakers do not merely describe speech, but they depict aspects of it by using linguistic
elements that are congruous with the previous speech event or persona portrayed. One
such element may be the original code of an utterance. However, speakers sometimes
use conspicuously incongruous elements, including code choices, when reporting
speech. These incongruous elements may be incidentally determined by the
conversational context, or they may be deliberate choices with a functional purpose
(Clark & Gerrig, 1990). These elements are especially relevant when speakers report
imagined speech from culturally specific personas. By using their metalinguistic
awareness of the indexical associations of linguistic elements, speakers are able to
faithfully imbue these personas with social meaning (Alvarez-Caccamo, 1996).
Through evoking meaningful personas, speakers emphasise the functional, rather than
purely narrative, uses of reported speech (Vincent & Perrin, 1999). The use of linguistic
features in reported speech must therefore be considered from a social, pragmatic

perspective.

2.2 Code choices in reported speech

As mentioned above, linguistic elements in reported speech like code choice may be
conspicuously incongruous. In many language communities, it is the norm for
reported speech to be produced in the current code of conversation even if that code
is incongruous. Gafaranga (1999) calls this “preference for same medium talk”. This
can be seen in (3), where the speaker reports speech in Gaelic despite specifying that

the original utterance was in English.
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3) ‘O, thuirt i anns a’ Bheurla, ‘O, ’s aithne pailteas, tuigidh mie.’
“’Oh,” she said in the English, “Oh, I know plenty, I'll understand it.””

(Dorian, 1997, p. 47).

Code choices can also serve functional purposes. For example, Gaelic-English
bilinguals often code-switch when they adopt different stances as the juxtaposition of
codes serves to delineate these stances (Smith-Christmas, 2013). Similarly, by
rendering reported speech in a different code, speakers can distance themselves from
a potentially face-threatening stance. In (4), a Gaelic speaker expresses a negative
attitude towards Gaelic language revitalisation (that “it's a waste of money”).
However, this may be a face-threatening act for a Gaelic speaker. To distance herself
from this stance, she (a) attributes it to a generic other (“the people”); and (b) code-
switches to English when expressing it. Thus, she appears to merely agree with the
stance of some English speakers; the stance does not originate from her (Dunmore &
Smith-Christmas, 2015).

(4) ’sean fhirinn a th’ aig an fheadhainn it’s a waste of money.

“It’s the truth, the people (who say) it’s a waste of money.”

(Dunmore & Smith-Christmas, 2015, p. 91)

Another pragmatic function of code choice in reported speech is to negotiate identities
and situate the speaker within systems of social relations (Alvarez-Caccamo, 1996).
One form this may take is using an incongruous code choice ironically to distance
oneself from a face-threatening stance. In (5), Alasdair—a Gaelic language educator—
describes overenthusiastic Gaelic language activists. In violation of the preference for
same medium talk, he chooses to report their speech in English. This is incongruous
with his characterisation of them as Gaelic “evangelists”, and it is ironic as their
speaking in English appears hypocritical. By using irony, Alasdair expresses a
negative attitude towards these activists but avoids outwardly adopting a face-
threatening stance towards Gaelic language revitalisation.

These examples demonstrate how speakers use code choice in reported speech
to distance themselves from certain conversational stances. As speakers and educators
of an endangered language, it would be face-threatening for these speakers to
outwardly express negative stances toward Gaelic language revitalisation (Dunmore
& Smith-Christmas, 2015). This study highlights the usefulness of researching sensitive

topics like language revitalisation when investigating pragmatic phenomena. Despite
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this, it is not yet known how speakers deal with the language revitalisation question
in other global communities.
(5) Alasdair: [...] agus a’ leum mun cuairt mar evangelist mu dheidhinn na
Gaidhlig.
“[...] and leaping around like an evangelist about Gaelic.”

Interviewer: Sin e, aidh.
“That’s it, aye.”
Alasdair: “You HAVE to speak Gaelic—you have to!”

(Dunmore & Smith-Christmas, 2015, p. 93)

2.3 Code choices in northern Aboriginal Australia
Multilingualism is frequent among Aboriginal communities in northern Australia.
Despite this, traditional egalitarian multilingualism has receded, and most speakers
are now dominant in English or Kriol varieties (Oliver & Exell, 2020). Even Aboriginal
communities in the remote Northern Territories are experiencing a shift away from
traditional languages. Community attitudes toward Aboriginal languages remain
positive, despite the increasing discrepancy with linguistic behaviour (Simpson, 2013).

Investigating code choices in northern Aboriginal languages requires
additional considerations. Rooted in traditional language ideologies, Aboriginal
languages often carry strong indexical associations with identities and places.
Speaking an Aboriginal language is frequently tantamount to claiming an identity or
belonging (Rumsey, 2018). In many Aboriginal communities, speakers are reluctant to
code-switch as they may be reproved for claiming an identity illicitly (Vaughan, 2020).
Due to this, “receptive multilingualism” is a common mode of communication, where
interlocutors communicate while simultaneously speaking different languages. In
Warruwi Community, Northern Territories, this is common even between spouses.
For example, one partner may consistently speak Mawng and the other Yolngu-matha
(Singer, 2018). In contrast, English and Kriol varieties are not considered to carry
strong associations with place, so there are fewer restrictions on their use (Vaughan,
2021). Together, this might suggest that Aboriginal Australians are more reluctant to
code-switch between Aboriginal codes for functional purposes due to ideological
restrictions on their use. However, code-switching with English and Kriol codes may
allow speakers to sidestep these restrictions.

Research on conversation and oral narrative storytelling reveals, however, that

Aboriginal speakers do use code choices for functional effect. In conversation, Gurindji
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speakers switch between Gurindji and English/Kriol for various functional purposes.
For example, switching from Kriol to Gurindji is common when a speaker wishes to
soften the blow of an insulting joke (McConvell, 1988). This can be seen in (6), where

G switches from Kriol to Gurindji when he teases J for being greedy.

6) Gt I'll take-im bottom and go back; ngalkingku kunguluyawung.

“I’ll take the bottom and go back; the bloody meat is for greedy ones.”

J: I'll have-im kunguluyawung. Nyuntu marntaj.

“I'll have the bloody meat. You're right.”

(McConvell, 1988, p. 131)

Functional uses of code choice are most evident, however, in Aboriginal oral
storytelling. Narrators use code choices for several purposes: to indicate a character’s
place of origin; to locate the narrative’s action; to frame and comment on the action;
and to clarify the events for the audience (Evans, 2010). Some of these functions can be
seen in (7), where a speaker narrates an encounter between two characters. By
reporting their speech in different Aboriginal languages (Garig and Marrku), he
indicates their respective places of origin. Additionally, the speaker switches twice to

English to add context for the audience.

(7) Character 1: ‘Kunardudban raka, kunardudban, you leave him.” (Garig)

“I'll leave you now, I'll leave you, you leave him.”

Character 2: ‘Ee, irrkanhi ngurn minyawu.” (Marrku)
“Yes, you leave it now.”

Character 1: ‘Alright, this time I leave you.
(Evans, 2010, p. 285)

These functional uses of reported speech appear to resemble the stance-taking
functions described for Gaelic-English bilinguals” code choices in §2.2. In particular,
the constant switching between narrative voices means that it is sometimes ambiguous
whether reported speech should be attributed to the narrator or to a character (or even
to both; Rumsey et al., 2023). This resembles the speaker’s use of English to obscure
their negative attitude towards Gaelic language revitalisation in (4) above. However,
as these data are drawn from Aboriginal oral storytelling, rather than spontaneous
conversation, care should be taken not to assume that these functions of code choice
are identical in conversational contexts.

Overall, research reveals that Aboriginal speakers do use codes’ indexical
associations for functional purposes. However, the limited data outwith oral

storytelling contexts means that it is unclear how frequently they do so in
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conversational settings. There appears to be a tension between Aboriginal language
ideologies and the observed linguistic practices. In sum, Aboriginal Australians’ code
choices are likely to be compromises between “social-psychological, ideological and
discourse” pressures (Vaughan, 2021). There may then be more negotiated contexts,
like oral storytelling, where Aboriginal codes are more freely used for functional

purposes.

3. Research questions

This proposed study aims to investigate Aboriginal Australian’s code choices in
reported speech in language revitalisation discourses. I will explore the two following

research questions:

1. Do Aboriginal Australians use incongruous code choices in reported speech to
distance themselves from face-threatening stances towards language

revitalisation?

2. If so, are English or Kriol codes more frequently used for this purpose than

Aboriginal codes?

Addressing these research questions will build upon previous research on Australian
Aboriginal reported speech and code choice. Firstly, previous research on reported
speech in Aboriginal languages has been largely restricted to traditional storytelling
narratives (cf. Evans, 2010; Rumsey et al., 2023). The current research will therefore
provide insights into reported speech in conversational settings. Secondly, there has
been little research on code choices in Aboriginal communities. In particular, code-
switching between Aboriginal languages has been largely ignored in the literature
(Vaughan, 2021). The proposed study aims to shed light on this topic.

The current study will also expand on Dunmore and Smith-Christmas’ (2015)
study on code choice and stance-taking in Gaelic language revitalisation discourses.
All but a handful of Aboriginal communities are undergoing language shift toward
English or Kriol (Simpson, 2013), yet there has been little on attitudes towards
language revitalisation or how speakers take stances in these sensitive narratives. By
combining perspectives from Gaelic and Australian Aboriginal languages, this study
aims to present a global perspective on how people may express face-threatening

towards sensitive topics.
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4. Method
4.1. Grounded theory

As discussed in §2, reported speech and code choice in Aboriginal Australian
languages involve complex and largely unexplored dynamics. As such, this study
adopts a grounded theory approach (Hadley, 2017), a methodological approach that
develops theory based on open exploration of fieldwork data. The researcher begins
collecting and transcribing data using open coding without preconceived categories.
As patterns emerge, the researcher develops focused coding schemes and new
working hypotheses, adjusting data collection methods accordingly. Through this
iterative process, the researcher constructs theoretical categories, analyses their
properties, and investigates connections to other categories. As this methodology is
inductive and based on empirical data, it is well suited to developing ecologically valid
findings based on exploratory research (Hadley, 2017). On this basis, a grounded
theory approach was deemed appropriate for the proposed research as the use of code
choices has not been explored in reported speech in Aboriginal Australian languages

with regards to attitudes towards language revitalisation.

4.2. Data collection

Initial data will be gathered through ethnographic observation and semi-directed
elicitation sessions with participants from Aboriginal communities in Australia’s
Northern Territories, where language shift is ongoing. Participants will be chosen
based on their involvement in language revitalisation efforts, whether as language
teachers, language learners, etc. (see Dunmore & Smith-Christmas, 2015, where all
participants had received Gaelic-medium education). Initial data collection will take
place in the community at Elliot. This community was selected as (a) it has been the
site of language revitalisation programmes for Jingulu and Mudburra; and (b) a range
of views towards language revitalisation are attested (Bell, 2013).

As this study uses a grounded theory approach, the methodology presented
here is subject to change due to the iterative cycle of research. Initially, data will be
collected through informal elicitation sessions designed to elicit the participants’
narratives and attitudes related to Aboriginal language revitalisation. Participants’
demographic and linguistic background (e.g., age, gender, occupation, primary
language(s), language revitalisation involvement) will be recorded to account for
potential sociolinguistic variation in code choices. Interviewers will be Aboriginal

participants approximately belonging to the same peer group and language
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community. This will minimise audience-based choices in participants’” use of codes.
For example, this will minimise “other-language repair”, where the participant code-
switches to another code when they notice their interlocutor does not understand them
(Gafaranga, 2021). Interviewers will also be instructed to use one code throughout,
except where situationally inappropriate, to minimise priming effects on the
interviewer’s code choices (see Fricke & Kootstra, 2016).

The direction for these sessions will be based on observations of natural speech
and discourse practices within the community. These ethnographic insights will be
used so that elicitation achieves a balance between natural language use and
comparability between participants (see Koven, 2001). The author will be present to
set up the elicitation sessions but will not be present during. Audio and video for each
session will be recorded. Based on these recordings, the researcher will transcribe each
session verbatim, which the interviewer will check for accuracy. While this elicitation
method will not eliminate observer effects, it will produce more natural conversation
than with an outside interviewer (Koven, 2001). As audio and video recordings of each
participant will be collected, as well as basic demographic information, ethical
approval will be sought where required.

After initial data collection, a process following the principles of grounded
theory (laid out in §4.1.; see Hadley, 2017, for a detailed description) will be followed.
By the end of the study, the aim is to produce a theoretical framework and description
of how participants use code choices in reported speech to negotiate stances towards

language revitalisation.

5. Predicted findings

Firstly, I predict that most recorded speech will be incidental with the current code of
talk. This aligns with the preference in many language communities for one code to be
used over a conversation, or “preference for same medium talk” (Gafaranga, 1999).
The observed reluctance to code-switch for Aboriginal speakers (see Vaughan, 2020)
is predicted to compound this effect. As shown, however, for Gaelic speakers,
preference for same medium talk does not completely preclude the use of code choice
for functional purposes (Smith-Christmas, 2013; Dunmore & Smith-Christmas, 2015).
This result would provide further evidence for the universality of preference for same
medium talk.

Research question 1 inquires whether speakers use incongruous code choices to
distance themselves from face-threatening stances towards language revitalisation. In

this proposal, I predict that this will occur with limited scope. As described in §2.3.,

10
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Aboriginal languages are used for functional purposes as shown in examples (6) and
(7). This resembles how Gaelic bilinguals use code choice to distance themselves from
face-threatening stances. Additionally, the participants will have been personally
involved in language revitalisation. According to Dunmore and Smith-Christmas
(2015), this may have contributed to why their participants were motivated to distance
themselves from negative attitudes towards Gaelic language re vitalisation. However,
the functional uses of Aboriginal codes must be weighed against the ideological
restrictions identified in §2.3. Although restrictions are present, the pressure to avoid
expressing face-threatening stances might license the use of code-switching in certain
circumstances (Vaughan, 2021). As such, limited use of code choices is predicted. This
result would provide evidence toward the universality of the distancing functions of
reported speech and code choice in discourses. It would show that functional
distancing is possible even when language ideological factors may constrain its use.
This would provide a small step toward exploring the relationship between language
ideologies and practices, and how they might seemingly contradict each other in
discourse.

Research question 2 inquires whether speakers will be more likely to use
English or Kriol codes to distance themselves from negative stances towards language
revitalisation. For this proposal, I predict that this will be the case. This result would
align with the finding (§2.3) that these varieties are more available for code-switching
than Aboriginal languages. Their lack of association with place means they are
expected to be less problematic for speakers to use for functional purposes. This result
would provide greater insight into how Indigenised language codes are integrated
into Aboriginal Australian linguistic repertoires. It would show how language
ideologies are applied to codes within speakers” repertoires in different ways. This
would also demonstrate how speakers may use non-Indigenous and Aboriginal
languages to achieve different functional/pragmatic effects. These findings may be
relevant for future studies of multilingual language practices in Indigenous

communities globally.

6. Limitations

There are several potential limitations of the current study. Firstly, it may not always
be possible to discern when participants code-switch. Aboriginal speakers often code-
switch between closely related dialects (McConvell, 1988) and lexical items may be
shared between different Aboriginal languages (Evans, 2010), meaning it may be

difficult to consistently establish which code is being used. Similarly, establishing
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whether a code choice is congruous or not may occasionally require subjective
interpretation from the researcher, or may be difficult to recover from the narrative
context (see Dorian, 1997, for discussion of this problem). However, a grounded theory
approach helps account for these limitations, as participants’ code choices will be
considered from an empirically grounded and context-sensitive perspective. This
allows for a better refined theoretical perspective and coding scheme based in the
observation of Aboriginal language and conversational practices. In turn, this added
context will help make the researcher’s coding more accurate and less subjective.
There are also several potential theoretical limitations. This study is necessarily
explorative and therefore risks imposing an outside theoretical perspective on
Aboriginal Australian language practices. Additionally, by investigating code choices
across different Aboriginal language communities across the Northwest Territories,
this study may fail to capture the diversity in code-switching behaviour in this region.
However, a grounded theory approach ensures that the theoretical perspective of the
study is rooted in the data itself. In particular, a grounded theory avoids presupposing
a theoretical perspective and allows for intercommunity differences in language

practices to be accounted for in the final analysis.

7. Conclusion

In this research proposal, I have presented a potential study on the use of incongruous
code choices in reported speech in Australian Aboriginal discourses on language
revitalisation. By presenting examples from Scottish Gaelic and Australian Aboriginal
languages, I have shown that speakers’ code choices in reported speech are often
motivated by functional considerations. In particular, code choices may play an
important role in how speakers take stances in conversation. This current study aims
to explore this phenomenon in the context of Aboriginal multilingualism in Australia’s
Northern Territories. In sections 3 and 4, I have developed a research angle and
methodology with which to explore this topic. Based on a comparison of the Gaelic
data with Aboriginal language practices (including traditional storytelling), this study
predicts that Aboriginal speakers will show limited use of code choice to distance
themselves from embarrassing discourse stances. Additionally, speakers are predicted
to use English and Kriol codes for this purpose more often. By synthesising global
perspectives, this study’s findings would contribute to our understanding of how
people express attitudes and navigate stances towards sensitive topics like language

revitalisation.
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Abstract

Cookie screens and notices are an internet user’s unavoidable companion. They
pop up on a regular basis in many different forms, influencing interaction through
many intricate technological aspects. But how do we as users know how to
interact with them? Our digital ethnographic approach, using observation-based
analysis when having users interact with digital technology, sheds light on the
designer-user dynamics when digital literacies are influenced by a foreign
language by applying a semiotic lens to Cookie pop-up window interactions.
Additionally, we frame our results in a model of power dynamics of semiotic
resources in semiotic software based on the four premises of sign making based on
Djonov and Van Leeuwen (2018). Our participants showed many different
approaches to the foreign language Cookie window by employing different
degrees of digital literacies based on prior experiences and current obstacles. This
revealed a power dynamic of Cookie screen designers, influenced by multiple

semiotic factors, namely regularities, conventions, configurations and effort.

Keywords: semiotics, cookie screens, digital literacies, foreign language,

ethnography

1. Introduction

Once online, browsing through various websites — no matter the country or language
— Cookie screens are sure to block one’s way at one point or another. They have

become an unavoidable and constant presence on most online platforms, where they
need to be clicked away, agreed or disagreed to. User-knowledge on the use of these
biscuit-related trackers varies vastly from perceptions of disturbance and annoyance

to serious privacy and safety concerns (Kulyk et al., 2018). In essence, Cookie
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disclaimer pop-up windows, full screens or small notices (Figure 1), collect user data
upon entering and continuing to browse a website. They are either “session-
Cookies”, which track interactions during website usage and are deleted afterwards,
or “persistent Cookies”, which are only deleted once the users do so themselves
(Kulyk et al., 2018).

Figure 1

Cookie screens from various websites

This website uses cookies
We occasionally run membership recruitment campaigns on social media channels and use cookies to track post-clicks. We also
share information about your use of our site with our social media, advertising and analytics partners who may combine it with other

information that you've provided to them or that they've collected from your use of their services. Use the check boxes below to
choose the types of cookies you consent to have stored on your device.

Use necessary cookies only Allow selected cookies Allow all cookies

[ Necessary Preferences Statistics Marketing ‘ Show details + ‘

Select your cookie preferences

We use cookies and similar tools that are necessary to enable you to make purchases, to enhance your shopping experiences and to provide our services,
as detailed in our Cookie notice. We also use these cookies to understand how customers use our services (for example, by measuring site visits) so we
can make improvements.

If you agree, we'll also use cookies to your i i across the Amazon stores as described in our Cookie notice. Your choice
applies to using first-party and third-party advertising cookies on this service. Cookies store or access standard device information such as a unique
identifier. The 96 third parties who use cookies on this service do so for their of di ing and ized ads,

insights, and developing and improving products. Click "Decline” to reject, or "Customise” to make more detailed advertising choices, or learn more. You
can change your choices at any time by visiting Cookie preferences, as described in the Cookie notice. To leam more about how and for what purposes
Amazon uses personal information (such as Amazon Store order history), please visit our Privacy notice.

Accept Decline ) Customise

You're in control

At The Sun, we use cookies to give you the best possible
personalised experience when using our products and services.

Pay for non-personalised ads Consent to personalised ads
By choosing this option you will see ads across our Choose this option to continue browsing free of charge
products, but they will no longer be personalised. and enjoy the full reading experience on The Sun.
Notes, this will not be linked to other The Sun
accounts.

Pay for non-personalised ads Accept personalised ads
Already a Pay to Reject user? Log in here Details can be found under "Privacy Policy” at the bottom of the page.

To change all cookie settings click here

Through Information collected on your device, including cookies, we and our partners can modify our advertisements and content based on your
user profile and measure the performance of our advertisements and content. We analyse the data on user behaviour and preferences in order to
optimise content and advertisements.

You can withdraw your consent at any time by visiting Cookie Settings in the footer. To learn more, read our Privacy and Cookie Policy. Vendor count:
371

This advertising is essential for us to continue to offer an enhanced reading experience for all our visitors. Cookies are used to:

» Store and/or access information on a device
» Personalised advertising, advertising measurement, audience research and services development

» Selection of lised and

» Create profiles to personalise content

This led us to the question of how and why users interact with Cookie screens when
they have to rely on purely semiotic knowledge, as in reality, many internet users
browse the web visiting other countries” websites using different languages. Their
knowledge of the websites’ tracking methods is not immediately clear to the
audience when engaging with a foreign language. Therefore the audience has to rely
on semiotic resources which in new technologies are constantly reshaped (Hasyim &

Arafah, 2023). While studies on perception of Cookie windows do already exist, an
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ethnographic approach that reveals the fine distinctions and reasons behind user
behaviour has been missing (e.g. Kulyk et al., 2018; Ha et al. 2006). Through this
digital ethnographic approach, this study investigates the user negotiations and
dynamics that drive participants to consent or disagree with a Cookie pop-up
window in the interaction itself. Additionally, it reveals how digital literacies , the
knowledge users have on using digital tools, and prior encounters with digital media
and platforms are utilised and being influenced by a foreign language. Ultimately,
this small-scale study pays further attention to how semiotics and multimodality

play into user behaviours regarding Cookie screens.

2. Theoretical framework
2.1 Semiotic literacy

Though not always aware of it, everyone is a semiotician by nature (Gaines, 2008).
The theory assumes the innate capacity to process and interpret the meanings of
signs that motivate everyday living practices. Being raised under similar semiotic
standards, we for example all understand to raise our hands in class as a sign of us
wanting to contribute or, of course, a pop-up window on a website as a disclaimer,
signalling the user to interact with it. These practices become part of a shared cultural
reality. Furthermore, the basics of semiotics, originally developed by Peirce in the
nineteenth century, are found in a triadic relationship among sign, object, and
interpretant (Crawford & Hade, 2000; O’Neill, 2005). Herein one should know how
reading the sign and object appears to an individual and that this interpretation
depends upon the reader’s equipped social codes (O’Neill, 2005). Ergo, semiotics is a
social practice. A recent study by Bezemer and Cowan (2022) explains human agency
to be the foundation of meaning making and social semiotics. Based on these
complexities of human interaction, the authors discussed four premises of sign
making we all engage in for meaning making.

Premise 1: sign makers draw on regularities and conventions developed from
social histories. Certain practices quickly become associated with particular
meanings in a social group. Each mode used in a multimodal text, such as images or
writing, carries a particular degree of functional load in which a reader interprets the
meaning of such a text (Jewitt & Henriksen, 2016). Thus, sign makers use literacies
reliant on technology and practices where some forms of knowledge are privileged
over other forms (Maynard & Scholz, 2021). Being digitally literate is here

consequently determined by the frequency of use of online media, forming certain
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standards of use based on the users” developed knowledge over time. Developers
making Cookie Screens assume a certain level of digital literacies from their users in
navigating the window successfully and moving on to the main website.

Premise 2: sign makers build and recognize configurations of and relations
between different forms. Readers make connections between arranged graphic
elements and their relation to something else (Bezemer & Cowan, 2022). O’Neill
(2005) says compositional techniques using visual semiotics — like element size,
shape, and position — are crucial to understand the appropriateness for displaying
screen-based information. Based on these semiotic elements, contemporary media
have us mainly interact with icons, indexes and symbols (O’Neill, 2005).

Premise 3: sign making is always particular to a sign maker and a situation.
Thus, a reader’s meaning making is never entirely predictable (Bezemer & Cowan,
2022). Readers encounter a variety of visual signs to which they assign meaning
based on their own experiences, perspectives, and the particular context (Crawford &
Hade, 2000). A designer may develop a webpage with in its mind a view of how the
user is going to interact with that webpage (by using indexes and search functions
for instance), but users might not live up to that expectation (they could
unpredictably just scroll through the page). Furthermore, the reader’s ability to read
structural elements in relation to particular social codes, allows interaction in
different ways (O’Neill, 2005). A Cookie window can thus be designed to be
informative and provide agency to the user to determine their agreement in
negotiation with their desires for privacy while the user in actuality might encounter
the window as an obstacle or a nuisance to their initial goal of visiting a website.

Premise 4: the semiotic effort sign makers put into interpretation and
expression varies. This means some signifiers, like used colours, shapes and sizes of
elements, are given more attention than others (Bezemer & Cowan, 2022). In this
way, designers produce webpages with the means that are at their disposal. If they
have a lot of time and resources, then they can put more effort into developing tools
that can in this case ask for consent to track data. In other words, the more effort a
designer can put into a web page, the fancier it can be. Nevertheless, Gaines (2008)
stated that media producers have the power to construct messages, yet audiences can
negotiate their meanings. This means that the designer of the web page might find
their product easy to navigate and functional with the accept-button of the cookie
screen colourfully popping up, while the users might feel that they are forced to click
the button.
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2.2 Shaping media usage

Readers classify meaning on what they believe is the effect or consequence of the
meaning. Therefore, one could see a sign classified as good/bad,
important/unimportant, appealing/appalling through semiotic resources as the way
we organise and make meaning of the signs around us. These can become
naturalised over time through the designers’ ideological underpinnings (Aiello, 2020)
becoming adapted into users” digital literacies. That is why Gaines (2008, p. 246)
stated: ‘In media literacy it is especially important to distinguish between the
meaning intended by the messenger, the denotative meaning of an object, and the
perceptual judgement of the reader.’

Semiotic software (new media) are products designed and updated by
software developers. Figure 2 is a specified model based on the elaborate model of
Djonov and Van Leeuwen (2018). The authors stated that developers define the
semiotic potential of software tools. This means that software design has a certain
power dynamic which funnels to software use. They also argue that these designs are
not made to serve the needs and interests of their users, but of the global
corporations that own them. Users can however give feedback through several
modes of use. This creates a power dynamic between the designer and the user.
When we try to understand this dynamic with the four premises about sign making
by Bezemer and Cowan (2022), we can hypothesise full arrows where the power of
deploying semiotic resources is stronger, and dashed arrows where the power of
such resources is weaker. Note the directionality of the arrows. P1 (regularities and
conventions), P2 (configurations and relations), and P4 (designer effort), point from
the software designer to the software user, meaning that mainly the designer is in
power in developing semiotic software. Only for P3 (particularity) the arrow shows a
weak link from the user to the designer. This is because the user has the power to use

the web page in an unpredictable way.
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Figure 2

Power dynamics of semiotic resources in semiotic software

Software L - Software
_ P2
designer R P3 user
P4

O’Neill (2005) provided suggestions for future research, as it was still unclear which
power dynamics were responsible for what in the designer/user relationship. We
therefore pose the following research question in an effort to come closer to bridging
this gap: ‘How do the deployed semiotic resources based on the four premises of sign
making affect the relationship between software designer and user?” A foreign
language context is applied to additionally test users’ digital literacy skills in an
online environment that seemed familiar but was similarly abstract due to this
communicative barrier. This was added to challenge participants to rely mostly on
the semiotic signs the website was giving them, rather than just the single mode of

text displayed, testing their overall digital literacies more generally.

3. Methods and methodology

In this paper semiotics and user experience are closely entwined. Therefore, the
ethnographic perspective is used to gain insights on language and society (Dong &
Blommaert, 2010). Ethnography is a great tool for researchers to start from a trivial
object or event in time and space to contextualise it into broader structures,
phenomena or processes, because uniquely situated events are the crystallisation of
various layers of context (Dong & Blommaert, 2010). Ethnography is also a user-
centric approach in design thinking processes (Ebrey & Garabuau-Moussaoui, 2016).
Furthermore, Ball and Ormerford (2000) have combined the ethnographic
approach with traditional cognitivist techniques to gain deeper insights on important
aspects of human activity we tend to miss (including behaviours that arise at the
social interface). Their conception of cognitive ethnography is especially useful for
this data collection procedure, as it can rely on small-scale data collection in a
situated activity. Secondly, the approach is purposive, as it focuses on issues that are
informed by some intention to understand a specific interaction in social practice.

Third, due to the multiplicity of factors of cognitive ethnography, methodological
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triangulation can be reached more easily. Finally, Ayala and Koch (2019) argue that
many of the conventional techniques of ethnography can be enriched with more

creative techniques (such as visual discourse).

3.1 Procedure

Four participants were selected from the first year Research Master in Linguistics and
Communications Sciences at Tilburg University. We could thus assume a high digital
literacy and similar educational level. Every participant (referred to as A, B, C and D)
followed the same procedure that ultimately led them to an interaction with a Cookie

notice (Figure 3).

Figure 3

C first encountering the Cookie notice on www.uef.fi

Firstly, there was a short language exposure test to investigate that our participants
had no prior knowledge of Finnish. The participant was shown a card containing a
Finnish sentence (Figure 4), after which we asked them to name the language
displayed and if the sentence was understood. If the participant was able to
understand the sentence, the follow-up task was aborted, and another participant

was contacted.
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Figure 4

Finnish language testing sheet shown to participants

Hyvaa paivaa, ystavani!

Onko sinulla aikaa jutella?

Secondly, the participant was assigned a short task (approximately 1 minute). Each
participant had to go to the Finnish website of the Northern University of Finland
and find the location of the two campuses. We provided the link (Appendix A) and
each participant accessed it using their own device to ensure they would be
interacting in their usual digital environment the way they would on their own
accord. This way each participant ended up with the same Cookie screen and their
personal attachment to the device. From that point on, we let them interact with the
website the way they wanted in order to gain insight in their natural behaviour. With
participant permission, we observed the task by filming and audio recording their
interaction while taking notes.

Thirdly, straight after the task, three interview questions, namely their
experienced and usually felt interaction with Cookies, questions about how they
could understand the Cookie screen as such and their previous digital experiences
leading them to know what this screen was (Appendix A) were asked. These were
formulated on the knowledge of the theoretical framework. The interview was audio
recorded with participant permission. Appendix B provides an in-depth transcript of

all participants’ reactions.

3.2 Analysis

Both the interviews and the Cookie screen were analysed. Because the Cookie screen
was completely written in a language the participant did not comprehend, they
could only rely on other modes of communication to create meaning and go into
interaction. To interpret this, we used a social semiotics approach to understand
social functions and complexity between people’s agency and used technologies
(Aiello, 2020; Jewitt & Henriksen, 2016). This meant identifying the specific signs our
participants followed in their interactions with the Cookie screen such as the text, the

way it was formatted and structured, as well as other signifiers such as colour or size
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and position of text boxes. A discourse analytical approach was chosen for the
interviews to study the meaning making in the context of society, culture and history
(Gee & Handford, 2012). We specifically aim for narrative analysis, as storytelling is
integral to the way we structure, account for and display our understanding of our
human condition and experience (Thornborrow, 2012). These narratives were
transcribed using the verbatim method with extra context put into square brackets
(Rowlands, 2021).

Figure 5

Website of the University of Eastern Finland, October 2024

“ C % ueffif B v n ) @ &  Update abschiieBen :

Sina paatat henkilotiedoistasi

Me ja yhteistyokumppanimme kaytamme erilaisia tekniikoita, kuten
evasteita, kerataksemme tietojasi eri tarkoituksiin, mm. seuraaviin

Toiminnalliset, Tilastolliset, Markkinointi

Painamalla "Hyvaksy” annat suostumuksesi kaikkiin naihin
kayttotarkoituksiin. Voit antaa suostumuksesi valitsemiisi
kayttotarkoituksiin napsauttamalla niiden vieressa olevaa valintaruutua ja
painamalla “Tallenna asetukset”

Voit peruuttaa suostumuksesi milloin vain napsauttamalla sivuston
vasemmassa alakulmassa olevaa pienta kuvaketta

Linkkia napsauttamalla voit lukea lisaa siita, kuinka kaytamme evasteita ja
muita tekniikoita ja kuinka keraamme ja kasittelemme henkilotietoja

TALLENNA
HYLKAA KAIKKI ASETUKSET HYVAKSY KAIKKI

The participants entered the website using Chrome or Firefox. The Cookie screen,
shown in Figure 5, appeared in slight variations according to the standard language
of their browser. The frame consists of three layers: the main website in a darkened
hue mostly covered by a big, centred Cookie screen with a small, overlapping
translation box in the top right. Without deploying much literacy, this digital
environment nudges users towards specific action, visually prioritising certain
windows. These semiotic features are made even clearer through different colours. A
green-blue button on the black and white window marks the bottom-up knowledge
ordering described by Gaines (2008) in making the goal of this screen — accepting
Cookie trackers — as accessible and visible as possible. The translation feature,
however, is built in the browser which detects foreign languages based on the users’

standard language(s).
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4. Results

Half of our participants accepted the Cookie trackers. Initially, there were high stakes
for participants wanting to keep their traces hidden and who see online privacy as a

core value.

“I never accept Cookies because they track me and I get personalised
advertisements.” (C, 2:19-2:31)

“If you press ‘accept all Cookies’, I don’t know what happens. I just don’t
know what the Cookies mean that are on my laptop, I don’t wanna know.
I just wanna go to the site [...].” (B, 6:20-6:28)

“Well usually I decline [...]” (A, 1:39)

Only one of our participants indicated that accepting Cookie trackers depended on
the type of website being visited, pointing to the specific website we offered as a

more trustful source.

“It depends. This is a university so this is, how do you say, more reliable.”
(D, 1:34)

“Universities, I guess they don’t want to mislead you. It's a university.”
(D, 3:34)

Therefore, it matters what is being tracked and why, yet also who is asking to track
can matter to the user. Similar to Kulyk and colleagues (2018), the “trustworthiness
of a website” plays into user behaviour - also when the language that requests user
information is a foreign one.

Furthermore, the foreign language variable plays a big role in users
negotiating/accepting the Cookie notice. We observed different user behaviours
driven by their own digital literacies and following actions that either made them
click the green-blue “accept” button or circumvent it.

C managed to decline the Cookie request in Finnish by clicking the middle of
the grey buttons, justifying the action through the semiotics of the web page design.

“It’s mostly ‘I accept’ which is a different colour than ‘I refuse’, which is
the same colour as ‘more information” or ‘I want to change my settings’ or

whatever. And those two are always in the same colours.” (C, 2:56-3:12)

25



RU:ts 5

Being a web designer, with experience in creating Cookie windows, C is highly
aware of the theoretical workings of such windows in practice. Recently C had given
a session about the dangers of accepting Cookies. Therefore, the reaction was based
on what they referred to as a “validated guess” or “I felt comfortable to do so, even
though I didn’t know what it said”. This subconscious process and interaction with
the website shows that the platform environment, cognition and history affect digital
literacies in new interactions.

In opposition, B first used the translation tool at the top right of the website to
convert the website language from Finnish to English before interacting with the
Cookie window further, declining. B felt the need to more actively and consciously
employ their digital literacies to be certain that their actions matched their privacy
values. B reports that, if not being able to do so, previous knowledge of the screen

layout would be drawn upon leading to accepting the Cookies.

“I only press accept when there is no other option and in this case the

language barrier is ‘no other option’.” (B, 7:04-7:09)

A and D both explain accepting Cookies for similar reasons. A saw the language as
the most prevalent obstacle, elaborating that even though they would have preferred
to decline the trackers, they accepted because they found it too “hard to
comprehend”. This was mostly because they valued efficiency of visiting the website
and completing the task as a higher priority. Thus, neglecting their privacy values,
they still successfully implemented their digital literacies by quickly recognising and
clicking away the Cookie window, leading to the fastest completion of the task. D’s
experience differs in not even consciously noticing the Cookie screen. Instead, D
clicked the “accept” button out of habit, informed by previous digital literacies —
knowing about the different Cookie screen phenomena, recognising the coloured
button as the fastest way to close the window, and adapting this pattern to this
foreign language case.

A has completed a bachelor’s degree in digital media, which reportedly
heightened their awareness of privacy implications of Cookies. Yet in this case, A
accepted the data tracking due to the language barrier, thus trading background

knowledge for efficiency.

“You kind of learn more about what it entails more and so especially
recently I go through the tedious task of unclicking all of the “not allowed”
and declining Cookies but here I just, I'm not dealing with the different
language and doing that.” (A, 4:13-5:01)
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5. Discussion and Conclusion

The aim of the study was to see how users made sense of the signs deployed by
software designers based on the four premises of meaning making derived from
Djonov and Van Leeuwen (2018). The study observed Cookie screen interactions by
users while they were interacting with them, showing their digital literacies in a
foreign language digital environment. While all participants were able to implement
previous digital literacies to accept or decline, the further hindrance of Finnish more
prominently showed the user negotiations behind these decisions. The most
prominent experience was the balancing of efficiency versus data privacy. With a
task at hand and a language barrier, the implicit semiotic knowledge of the users
became even more prevalent. The results show some interesting insights on the four
premises of sign making.

Concerning the first premise it is noticeable that designers use regularities and
conventions to develop Cookie screens. Mirroring Kulyk and colleagues’ findings
(2018), our participants” awareness presented a spectrum of (mainly negative)
attitudes towards Cookies. These negative attitudes have come to be, because the
users have been regularly exposed to a social history of being annoyed by cookie
tracking (Jewitt & Henriksen, 2016), as their interpretation on cookie tracking has
been shaped by their own previous experiences and the experiences of other internet
users. These negative associations have an effect on their digital literacy practices
(Maynard & Scholz, 2021). The users themselves based their decisions on the social
histories that had shaped their interaction with cookies to make sense of where to
click and get on with their goal. This indicates that through P1 the designer’s
influences on the user could be stronger than expected, because the interaction is
heavily shaped. Yet, in this case it turned out badly for the designers, as the users
viewed the screens negatively.

With the second premise, the colour coding and placement of the three main
buttons showed that designers make heavy use of recognisable configurations and
relations between multimodal elements and thus clear semiotic foundations are
created (O’Neill, 2005). Due to the precise arrangement of the graphic elements, P2
demonstrates to be a heavy influencer on the software user.

The third premise concerns the unpredictability of the user, as sign making is
always particular to the situation. Not every participant blindly accepted the cookies,
but every participant drew on different digital literacy tools to accomplish their goal
(Crawford & Hade, 2000). Half of the participants did accept the cookies due to the
language barrier, showing that the semiotic resources used by the designer did play

an important role in exercising their power to have people accept cookies. The
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participants who declined showed very different and unpredictable behaviour to
avoid the cookies, such as using the translation tool embedded in the browser
(Bezemer & Cowan, 2022). Therefore, the directionality from the user to the designer
and weight (the weak influence) of P3 seems to fit the model. If the users are digitally
literate enough, then they are able to avoid accepting cookies.

Finally, the fourth premise showed that coding and formatting Cookie screen
layouts need not be complicated to be highly effective in communicating and having
users accept Cookies. The blue-green button was proven enough to achieve this goal,
specifically across languages. This means that not a lot of effort has to be put into the
designing process to achieve the goal of making clear where people have to accept
(Bezemer & Cowan, 2022). For the users wanting to decline the cookies, it was
immediately clear which button was accepting the cookies by means of its colour
alone. With a similar simplicity of semiotic effort, having the two other buttons in a
light grey colour, created an ambiguity of which button would be the one declining
the cookies. Using a similar colour for the other buttons is a fairly effortless way of
creating this ambiguity and thus making it easily more difficult for the user to
negotiate the meanings of the two buttons (Gaines, 2008). With little effort, P4 can
have a strong effect on the user.

Using these premises it has become clearer that a power dynamic of semiotic
resources in software design and usage exists, suggesting that the power structure
from the designer to the user is heavier than the other way around. Three of the four
premises (P1, P2 and P4) have shown that there can be strong links present in which
the designer exerts its power to the user. The users only have the power to
circumvent being tracked by cookies, when they are semiotically and digitally literate
enough to behave unpredictably with the web page. Because of this, the third
premise is only a weak type of power that comes from the user. The ethnographic
approach of this study has been useful in understanding how this power relationship
between software designers and users is taking shape. Yet, future research is

suggested to rigorously test the proposed model qualitatively and quantitatively.
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Appendix A: Interview Questions

The three questions for the interview were as followed, each question corresponded
with one or two premises on sign making. Figure A shows the cards used during the

task and the interview itself.
Q1 (P3): What did you do with the Cookie screen? What do you usually do?

Q2 (P1+P2): How did the formatting and graphic elements contribute to your
understanding of the cookie screen? Which previous experiences do you make

use of?

Q3 (P2+P4): Do you think the specific/recognisable design of cookies influences

your encounter?
Figure A

Task sheet URL shown to participants [above] and questions asked [below].

www.uef.fi

Q1 (P3): Wdid you do with the cookies screen? What do you usually do?

Q2 (P1+P2): How did the formatting and graphic elements contribute to your
understanding of the cookie screen? Which previous experiences do you make use of?

Q3 (P4): Do you think the specific/recognisable design of cookies influences your

encounter?
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Appendix B: Interview Excerpts - Participant Quotes
1.1 A7

1:39: “Well usually I decline but since I don’t know the language that would be so

awi

hard to comprehend, so I just did the green button which is usually “accept”.

2:08-2:32: “Every website has a Cookie thing that first pops up when you open the
site. And they are usually structured the same, with the “accept” to the right
cause that’s the option they want you to tick and then the “read” whatever

and then the decline, I guess.”

3:11-3:32: [about coloured block] “Websites are designed in a way that they want you
to perceive all the text, oh it’s bottom-up it’s called. The reason why the
“accept” block is coloured is that it catches your attention the fastest and then
it’s on the right because that is where your eyes move right-away. We talked

about this during different courses.”

3:44-3:52: “You don’t read it as, since it is a different language but also if it is in

English, you kind of already have a routine of how to deal with those.”
4:06: “It is a routine, yea. I kind of just mindlessly do it.”

4:13-5:01: “Just encountering it in every website that I go to, the Cookies pop up. At
first I think I didn’t really care about them so I would just accept but as an
Online Culture University student, we learn more about it. And you kind of
learn more about what it entails more and so especially recently I go through
the tedious task of unclicking all of the “not allowed” and declining Cookies

but here I just, I'm not dealing with the different language and doing that.”

5:18: “I guess also just for the speed of it.”

1 '2 IIB 7
1:30: “I saw there was an English option...ah that’s better.”
2:29: “I always press reject. But I didn’t understand the words, so...”

2:37: “I saw the blue one was probably “accept” but I didn’t wanna press it until I

was certain. Because I don’t like Cookies on my laptop.”
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2:49: “So [ knew I didn’t want to do the blue one but I didn’t know which of the other

two was the reject so I translated.”

3:19-3-29: “Sometimes they don’t even give the “reject Cookies” option, right? They
just give it after you press the “read the Cookies” or “read the settings” or

whatever. So I was in doubt.”

3:30-3:46: “If I wouldn’t be able to translate, I probably would have pressed the blue
one, just to get myself out of the whole position but...otherwise you get

another pop-up, a new pop-up, which you also don’t understand.”
3:59-4:02: “It would be way quicker. I will just delete the Cookies later.”
4:05: “Efficiency. I'll do it [delete Cookies] in my own time”

4:28-4:35: “It is always annoying to me. It is always an extra step, I just wanna see

what I wanna see”

4:41-4:50: “But it is just a minor annoyance which asks for a short amount of time IF

they give you the option to reject immediately.”

5:34-5:49: “I guess after so many Google searches it’s just a part of your whole
routine. You know when you press a site there is...well you hope there isn’t

but there almost always is this ask for it”

5:56-6:16: “No-one really wants to accept the Cookies. This is why I call it a minor
annoyance, because they have to give you an option to reject it. Even if they
don’t give you the reject option, which I thought they had to, I sometimes click
of the boxes and click “save preferences”, so you only have the ones that are

necessary.”

6:20-6:28: “If you press “accept all Cookies”, I don’t know what happens. I just don’t
know what the Cookies mean that are on my laptop, I don’t wanna know. I

just wanna go to the site [...].”
6:40: “It’s annoying that they added it, I don’t know why it is there.”

7:04-7:09: “I only press accept when there is no other option and in this case the

aw

language barrier is “no other option”.

7:41-7:56: “As with the Cookies, you just want to go to the x mark as fast as possible,
with all the pop-ups. You don’t want to see the pop-ups. I never want to see

the pop-ups. [...] I just want to see what I'm looking for.”
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1 '3 1/C 7
1:33: Q: “I cannot change the language, can I?”
Researcher: “You can if you want to, if you know how to.”

2:19-2:31: “I never accept Cookies because they track me and I get personalised
advertisements. And I know, because I develop websites myself, that the
middle button is the one that says “no Cookies”. It’s also because of the

colours.”

2:56-3:12: “It's mostly “I accept” which is a different colour than “I refuse”, which is
the same colour as “more information” or “I want to change my settings” or

whatever. And those two are always in the same colours.”
3:16: “It was not that I knew but it was a validated guess, I think.”

3:27-3:31: “If I would press it and something would pop-up, I would go back and

pick the other [non-coloured] option”
3:57: “I felt comfortable to do so, even though I didn’t know what it said”

4:20: “I did not at all read the text. I only focused on the visuals but don’t even know

what it said.”

4:29: “I clicked and I thought it was not important and went on with the task.”

14  “D”

1:26: “I didn’t even notice it, I guess just accepting it, yea”

1:34: “It depends. This is a university so this is, how do you say, more reliable.”
2:37: “I think I just accepted it, just instantly. I didn’t even notice until you said it.”

2:47-2:52: [when asked how they understood it was a Cookie window] “Because of

the colours. The format is always the same. It’s, like, intuitive design.”

3:02-3:20: “They follow rules, like colours and everything. Green is like accepting
something. They almost always look the same. On sketchy websites it is

sometimes the opposite way but in general, for a university, they are ethical.”

34



RU:ts 5

3:34: “Universities, I guess they don’t want to mislead you. It’s a university.”

4:14: I think in design they consciously choose colours. Like we know that green is

kind of like accepting and red is ...bad, it is kind of ,like, declining.”
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Abstract

Around 7% of children suffer from some form of speech/language impairment.
These children have a higher risk of developing a psychiatric disorder compared to
children without speech/language impairment. This literature review looked at
longitudinal studies examining the relationship between speech/language
impairment in early childhood and psychiatric disorders in later life. The review
revealed that the psychiatric disorders that are commonly associated with
speech/language impairment are anxiety disorders, ADHD, affective disorders, and
ASD. Expressive language impairment has been identified as a risk factor for the
development of schizophrenia and ADHD, whereas receptive language impairment
has been linked to an increased risk of developing depression in adulthood and
non-affective psychosis in male adults. A combined impairment of receptive and
expressive language correlates with an increased risk of developing social phobia.
The psychiatric disorder persists in the long term, but there are signs that it is

weakening in the 30s.

Keywords: language impairment, speech impairment, psychiatric disorder, follow-up

study, early childhood

1.

Introduction

The acquisition of speech and language is a crucial milestone in a child’s development.

However, for some children, speech and language do not develop according to the

norm. It is estimated that around 7% of children suffer from some form of language
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impairment (Conti-Ramsden & Durkin, 2016; Richard et al., 2019). There is evidence
that these children are at a higher risk of developing a psychiatric disorder compared
to children without language impairments (Beitchman & Brownlie, 2005).

In the case of problems that affect language, a distinction must be made between
speech impairments and language impairments. Speech impairment is determined on
the basis of deviations from the norm in terms of articulation, fluency, and voice
(Johnson et al., 1999). Language impairment, on the other hand, concerns limitations
in areas of language such as syntax, semantics, phonology, morphology, and lexicon
(Leonard, 2014).

The distinction between speech impairment and language impairment persists
in relation to their impact on mental health. Research has shown that children with
language impairments have a higher risk of psychiatric disorders than children with
speech impairments (Beitchman & Brownlie, 2005; Beitchman et al., 1996). Speech
impairment is also less persistent than language impairment (Beitchman et al., 1994),
with the latter more likely to persist into adulthood than the former (Beitchman et al.,
2008; Beitchman & Brownlie, 2005).

Another distinction concerns the type of language impairment. Problems with
understanding language are classified as receptive language impairment and
difficulties with producing language as expressive language impairment (Benner et
al., 2002). Several studies have created language profiles for the children under
investigation by dividing them into children with receptive or expressive problems
(e.g., Benner et al., 2002; Clegg et al., 2005; Snowling et al., 2006), or children with
receptive-only, expressive-only, or both receptive and expressive problems (e.g.,
Beitchman et al., 1994; 1996).

A psychiatric disorder is a dysfunction of psychological, biological, or
developmental processes that disturbs a person's cognition, behaviour, or emotion
regulation. It is usually accompanied by disability or distress in social activities and is
classified according to the Diagnostic and Statistical Manual of Mental Disorders (DSM;
American Psychiatric Association, 2013). The DSM classification has been used in a
number of studies on linguistic problems (e.g., Baker & Cantwell, 1987; Beitchman et
al., 1996; 2001).

The aforementioned association between language impairments and
psychiatric disorders has also been recognized by language therapists and mental
health professionals. However, the nature of their relationship has not yet been
sufficiently researched and is therefore not yet well understood. While language
therapists and mental health professionals understand the patients’ difficulties that are
common in their area of expertise, they often do not understand the issues outside of

their field. Such a gap in understanding impairs the effectiveness of diagnosis and
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treatment of children who experience difficulties in both areas (Hancock et al., 2023).

To close this gap, a better understanding of the relationship between
speech/language impairments and psychiatric disorders is crucial. As studies have
been conducted to investigate that relationship (e.g., Baker & Cantwell, 1987;
Beitchman et al., 1996), a systematic review of their findings may reveal some insights
that could help advance early childhood intervention programmes and mitigate
negative effects in the long term. Therefore, the aim of this literature review is to
answer the research question of what is the relationship between speech/language
impairment and psychiatric disorders. This can best be achieved by examining
longitudinal studies, which are commonly referred to in the literature as follow-up
studies. In follow-up studies, children are assessed for speech/language impairments
at pre-school age and then re-assessed for speech/language impairments and
psychiatric disorders after the passage of a few years, providing an indication of the
severity of speech/language impairments at both times and how they are related to
psychiatric disorders.

With the research question in mind, the aim is to address the following sub-

questions:

1) Which type of psychiatric disorder is most likely to occur with speech/language

impairment?

2) What is the relationship between the type of speech/language impairment and
psychiatric disorders?

3) How does the relationship between speech/language impairment and psychiatric

disorder progress over time? Does it fluctuate or does it remain stable over time?

4) Is the severity of the psychiatric disorder related to the severity of the
speech/language impairment present at the time of follow-up? Or is the extent of
the psychiatric disorder more related to the extent of the speech/language

impairment in early childhood?

To this end, I will define search terms and selection criteria in order to find suitable
studies. Next, I will summarize the studies and their findings and present them in the
form of a results table. Finally, I will draw conclusions from the reported findings and

formulate implications for future research.
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2. Method

To conduct the literature review, 1 wused the search engine PubMed

(https://pubmed.ncbi.nlm.nih.gov/). PubMed is freely accessible and makes peer-

reviewed publications available. The proximity of the topic of this literature review to
health sciences makes PubMed an ideal search database as it accesses primarily life
science journals. A controlled Medical Subject Headings (MeSH) vocabulary allows
users to search concepts instead of keywords. For instance, searching for the MeSH
concept language development disorder returns papers whose authors used speech delay

or language delay.

2.1 Inclusion and exclusion criteria

For the literature review, I intended to include papers that investigated the
relationship between speech/language impairment in early childhood and the
development of psychiatric disorders later in life. There is a large body of literature
investigating the link between language problems and emotional, social, or
behavioural abnormalities. I excluded these studies since the aim was to focus on
psychiatric disorders (see Table 1 for the inclusion and exclusion criteria of the
literature review).

For inclusion, the children had to be younger than six years old, as previous
research shows that children with developmental deficits at that age are vulnerable to
the development of psychopathologies (Cantwell & Baker, 1987). In addition, they had
to be diagnosed with a speech/language impairment at the initial evaluation.
Therefore, I added an exclusion criterion for studies examining the effects of language
delay.

Since the development of psychiatric disorders over time is best studied in
longitudinal studies, I was interested in follow-up studies in which the same
participants were evaluated several years after an initial evaluation. Such studies are
usually published in the form of journal articles or reports, which I considered for the
literature review. I intended to include papers written in English and of any year of

publication.
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Inclusion and Exclusion Criteria

Inclusion criteria

Exclusion criteria

Aim

Population

Study type

Publication type

Publication language

Evaluation of the development
of psychiatric disorders in the
second measurement of the
follow-up study

Children younger than six with a
speech/language impairment at
the first evaluation

Follow-up with same
participants after several years

Journal articles, reports

English

Evaluation of behavioural,
emotional, or social outcomes in
the second measurement of the
follow-up study

Children older than six or
children with language delay
only at the first evaluation

No follow-up

Reviews, meta-analyses, books,
comments

Other languages

2.2 Literature search

Based on the inclusion criteria, the search terms used in the literature review covered

four areas. One area was related to speech/language impairment and another to

psychiatric disorders. A third area covered the type of studies, namely follow-up

studies. A fourth area concerned the participant sample. I looked for studies whose

participants were pre-school children at the time of their first evaluation. Merging

these four areas resulted in the string of search terms presented in Table 2.

40



RU:ts 5

Table 2

String of Search Terms Used in PubMed

Area Search terms
Speech/language ("Language Development Disorders"[Mesh] OR "Speech
impairment Disorders"[Mesh] OR "Language Development Disorder*"[tiab]

OR "Developmental Language Disorder*"[tiab] OR "Language
Developmental Disorder*"[tiab] OR "Speech Delay*"[tiab] OR
"Semantic-Pragmatic Disorder*"[tiab] OR "Central Auditory
Processing Disorder*"[tiab] OR "Language Delay*"[tiab] OR
"Specific Language Impairment"[tiab] OR "Specific Language
Disorder"[tiab]) AND

Psychiatric disorders  ("Mental Disorders"[Mesh] OR "Mental Disorder*"[tiab] OR
"Psychiatric [llness*"[tiab] OR "Psychiatric Diseas*"[tiab] OR
"Mental Illness*"[tiab] OR "Psychiatric Disorder*"[tiab] OR
"Behavior Disorder*"[tiab] OR "Psychiatric Diagnos*"[tiab] OR
"DSM Criteria"[tiab]) AND

Follow-up studies ("Follow-Up Studies"[Mesh] OR "Longitudinal Studies"[Mesh]
OR "Prospective Studies"[Mesh] OR "Follow Up Stud*"[tiab] OR
"Followup Stud*"[tiab] OR "Longitudinal Stud*"[tiab] OR
"Longitudinal Survey*"[tiab] OR "Prospective Stud*"[tiab]) AND

Participant sample ("Adolescent"[Mesh] OR "Birth Cohort"[Mesh] OR
"Child"[Mesh] OR "Infant"[Mesh] OR child*[tiab] OR
schoolchild*[tiab] OR infan*[tiab] OR adolescen*[tiab] OR
pediatri*[tiab] OR paediatr*[tiab] OR boy[tiab] OR boys[tiab] OR
bovhood[tiab] OR girl*[tiab] OR girlhood[tiab] OR youth*[tiab]
OR baby[tiab] OR babies[tiab] OR toddler*[tiab] OR teen*[tiab]
OR teenager*[tiab] OR puberty[tiab] OR preschool*[tiab])

The search for relevant papers was structured in three steps, which are shown in
Figure 1. In the first step, I searched PubMed on November 224, 2023, for publications
with the terms listed in Table 2. The search returned 959 results. Screening titles and
abstracts, I excluded 893 results as not relevant because they were not related to
speech/language impairments or psychiatric disorders. From November 227 to 23, I
read the remaining 66 papers in more detail. According to the inclusion criteria, I

intended to include studies on children who were younger than six years of age at the
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initial evaluation of their linguistic abilities and mental health. However, the
preliminary review revealed that many studies reported a sample of children aged
between three and up to 16 years, drastically reducing the number of papers that met
the age criterion. Therefore, I allowed for more leniency and included studies that
explicitly mentioned an average age of under six years at the first evaluation. Such an
average age indicated that a substantial number of participants were younger than six

years old when assessed for the first time. Of the 66 papers, I excluded 51 based on the

RU:ts 5

eligibility criteria given in section 2.1, leaving 15 papers for inclusion.

Figure 1

Flowchart of the Process of the Literature Search

Papers identified on
PubMded (n = 938)

Papers excluded as not
relevant (n= 8§93)
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review (o= 18)

Papers included in

In the second step, I conducted a manual search in the journal databases of Wiley,
Elsevier, Sage, APA, Taylor & Francis, and JSTOR on November 23 to ensure that no
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potential papers were overlooked. The search terms used in these online databases
were a combination of language impairment, psychiatric disorder, and longitudinal. 1
excluded the term autism because I knew from the search on PubMed that there was a
wealth of papers dealing with autism. A total of 249 papers were identified in the
manual search in the databases of journals of which I removed three duplicates and
excluded 244 papers as not relevant, leaving two eligible papers.

In the final step, I used the literature found from the two former steps to conduct
a backward and forward cross-reference search. For this step, I used Google Scholar as
a search engine on November 24%. Google Scholar is not topic-specific, unlike PubMed,
which allowed me to retrieve a wider range of papers. Forward cross-references
yielded three new articles of which two did not meet the inclusion criterion of age,
leaving one eligible paper. With 15 papers from step 1, two papers from step 2, and
one paper from step 3, the final number of papers included in the literature review was
18.

3. Results
3.1 Results table

The papers selected for the review are listed in the results table in Appendix A. The
results table contains the participants’” age, the number of years until follow-up, the
sample size, the type of language impairment, the type of psychiatric disorder, and
findings.

The age of the participants in the studies is stated twice. The first age indicates
how old the participants were at the first evaluation of language abilities and was set
at pre-school age. The second age indicates how old the participants were at the follow-
up evaluation. This allows one to examine how speech/language impairments in pre-
school age are associated with psychiatric disorders at an older age.

The sample size indicates the number of participants included in the follow-up
and may be an index of how robust the findings are. It is also mentioned when studies
included as a control group participants with no history of speech/language
impairment to compare them with participants with a history of speech/language
impairment.

The type of language impairment indicates whether speech or language or both
speech and language were affected in the initial evaluation, or more specifically in
some studies, whether receptive or expressive language was affected. In this way, it is

possible to determine whether there is a link between a certain type of language
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impairment and the prevalence of certain psychiatric disorders.

The type of psychiatric disorder lists which disorders were prevalent in the
participants at follow-up. This indicates which psychiatric disorders occur most
frequently in relation to early childhood speech/language impairment. Finally, the

tfindings reflect the main results of the studies.

3.2 Summary of the most important findings

In the introduction, I listed four sub-questions of the research question for which I
intended to find answers in the literature review. The following four sections are

dedicated to the findings of each sub-question.
3.2.1 Type of psychiatric disorder

The first sub-question was which type of psychiatric disorder is most likely to occur
with impairments related to speech/language. The review of 18 papers revealed a
rather broad range of psychiatric disorders primarily related to language. The most
frequently mentioned disorders were anxiety (8 papers: Baker & Cantwell, 1987;
Beitchman et al., 1996; Beitchman et al., 2001; Beitchman et al., 2014; Brownlie et al.,
2016; Cantwell & Baker, 1987; Snowling et al., 2006; Voci et al., 2006) and attention-
deficit/hyperactivity disorder (ADHD; 8 papers: Baker & Cantwell, 1987; Beitchman et
al., 1996; Benasich et al., 1993; Cantwell & Baker, 1987; Roy & Chiat, 2014; Snowling et
al., 2006; Westerlund et al., 2002; Goh & O’Kearney, 2017), followed by affective
disorders (including depression and bipolar disorder; 7 papers: Baker & Cantwell,
1987; Beitchman et al., 1996; Beitchman et al., 2001; Beitchman et al., 2014; Cantwell &
Baker, 1987; Mouridsen & Hauschild, 2008; Schoon et al., 2010), autism spectrum
disorder (ASD; 4 papers: Baker & Cantwell, 1987; Cantwell & Baker, 1987; Mouridsen
& Hauschild, 2009a; Roy & Chiat, 2014), and opposition/conduct disorders (defiant
and hostile behaviour; 3 papers: Baker & Cantwell, 1987; Beitchman et al., 1996;
Cantwell & Baker, 1987). In two papers, the following disorders were discussed:
schizophrenia (Mouridsen & Hauschild, 2008; Welham et al., 2010), personality
disorders (Beitchman et al., 2001; Mouridsen & Hauschild, 2009b), and adjustment
disorders (Baker & Cantwell, 1987; Cantwell & Baker, 1987).

3.2.2 Type of speech/language impairment

The second sub-question concerned the relationship between the type of
speech/language impairment and psychiatric disorders. Of the 18 papers, one study

found that linguistic disabilities at the age of five are not associated with psychiatric
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disorders in later life (Muir et al., 2011). That study examined the consequences of
speech impairments. There is evidence that speech impairments decrease considerably
during childhood in comparison to language impairments that persist. Around 75% of
the children with language impairments at pre-school age still had these problems at
follow-up four to five years later, while speech impairments had improved by then
(Baker & Cantwell, 1987).

As a consequence of improvements in problems related to speech but not to
language, Cantwell and Baker (1987) observed in their study that more than half of the
speech-impaired children were psychiatrically well at follow-up three to four years
later in contrast to less than one-third of language-impaired children who were
psychiatrically well at follow-up. Snowling et al. (2006) reported that children who
were initially assessed with language impairments at the age of four and had resolved
their language difficulties at follow-up did not differ from children without a history
of language impairment. The children with persistent language impairments, on the
other hand, showed psychiatric disorders at follow-up (Snowling et al., 2006). This
suggests that while speech impairments tend to resolve over time, persistent language
impairments may play a more significant role in the long-term risk of psychiatric
disorders.

Several studies included in the literature review reported on expressive
language impairments, receptive language impairments, or a combination thereof.
There is evidence that they lead to different psychiatric outcomes. Expressive language
impairments were associated with schizophrenia spectrum disorders (Mouridsen &
Hauschild, 2008), ASD (Mouridsen & Hauschild, 2009a), and ADHD (Snowling et al.,
2006). For girls, expressive language impairment at age four predicted social
withdrawal at age eight (Benasich et al., 1993). Receptive language impairments, on
the other hand, were associated with depression in adulthood (Schoon et al., 2010),
and non-affective psychosis in male adults (Welham et al., 2010). Snowling et al. (2006)
found that receptive and expressive language difficulties were associated with social

phobia.
3.2.3 The progression of psychiatric disorders

The third sub-question asked how the relationship between speech/language
impairment and psychiatric disorders progresses over time. In the literature review,
three studies were included in which the same cohort of participants was examined
after seven, 14, and 26 years (Beitchman et al., 1996; Beitchman et al., 2001; Beitchman
et al., 2014). Besides supporting a relationship between language impairment and

psychiatric disorders, these studies provided evidence that this relationship extends
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even into young adulthood. They concluded that long-term psychiatric outcomes are
related to speech/language impairments in early childhood (Beitchman et al., 2001).

However, in their 2014 study, they observed similar rates of psychiatric
disorders among individuals with a history of language impairment and individuals
without a history of language impairment. From the age of 19 to 31, the rates of
psychiatric disorders of the language-impaired group converged with those of the
non-impaired control group (Beitchman et al., 2014). Brownlie et al. (2016) made a
similar observation regarding declining rates beyond the mid-20s. Although
individuals with a history of language impairment had higher rates of social phobia
symptoms at age 31 than individuals without a history of language impairment at age
19 and 25, the rates of social phobia decreased in the language-impaired group after
the age of 19.

3.2.4 The severity of speech/language impairment and psychiatric disorders

The fourth sub-question was whether the severity of the psychiatric disorder is related
to the severity of the speech/language impairment present at the time of follow-up or
rather to the severity of the speech/language impairment in early childhood. Benasich
et al. (1993) did not find any significant relationship between the severity of language
impairment at age four and psychiatric disorders at age eight. Similarly, Voci et al.
(2006) did not observe any association between the degree of language impairment

and the prevalence of social phobia.

4. Discussion

The literature review aimed to clarify the relationship between speech/language
impairment and psychiatric disorders. For this purpose, I raised four sub-questions,
which I will discuss in this section. The first sub-question presented in the introduction
explores which type of psychiatric disorder is most likely to occur with a
speech/language impairment. In the papers reviewed, anxiety and ADHD were
mentioned most frequently, followed by affective disorders and ASD. Genetic
predispositions play a role in ADHD and ASD (Mouridsen & Hauschild, 2009a; Smith,
2007), but the link between psychiatric disorders, such as anxiety, and language
impairment requires further investigation, as highlighted in the second sub-question.

The second sub-question concerns the relationship between the type of
language impairment and psychiatric disorders. What emerged from the review is that
psychiatric disorders are associated with impairments affecting language rather than

speech. This is in line with the finding that speech impairment is less persistent and
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improves over time (Baker & Cantwell, 1987; Cantwell & Baker, 1987). Recovery from
an initial psychiatric disorder, if any, is more likely if it is accompanied by a speech
impairment than by a language impairment (Cantwell & Baker, 1987).

The reasons for the discrepancy between the effect of speech impairment and
language impairment on psychiatric disorders are still the subject of debate. Schoon et
al. (2010) argued that children with early language problems struggle to function
socially. These struggles persist the more persistent the impairment is. This can lead
to socially restricted lives. The lack of opportunities to actively participate in a social
environment is associated with impaired mental health (Schoon et al., 2010).
Beitchman et al. (1996) made a similar argument. In contrast to speech impairments,
language impairments have an impact even when their severity changes over time.
Whatever effect the language impairment in early childhood has, it is so persistent that
it continues independent of the subsequent severity of the impairment. Consequential
problems such as problematic peer relations or poor academic performance instigate
the risk of the development of psychiatric disorders (Beitchman et al., 1996).

The impact of a language impairment on an individual's life, ultimately leading
to a psychiatric disorder, is considered a secondary effect (Beitchman et al., 1996) and
may become clear when looking at the case of social phobia. According to Beitchman
et al. (2001), social phobia was the most common diagnosis among the participants
with anxiety disorders. The secondary effect would be that individuals with language
problems avoid speaking in public or interacting with others. Such an avoidance
strategy may persist even when the severity of the language impairment may have
decreased (Beitchman et al., 1996). Considering that individuals with a history of
language impairment find contact with others difficult, it stands to reason that they
may develop a social phobia (Beitchman et al., 2001).

Several studies investigated the effect of receptive and expressive language
impairments on psychiatric outcomes (Benasich et al., 1993; Mouridsen & Hauschild,
2008, 2009a; Schoon et al., 2010; Snowling et al., 2006; Welham et al., 2010). However,
the number of studies was limited and their findings were not consistent. For instance,
expressive language impairment was associated with schizophrenia (Mouridsen &
Hauschild, 2008) or ADHD (Snowling et al., 2006) and receptive language impairment
with depression (Schoon et al., 2010) or non-affective psychosis (Welham et al., 2010).
More studies are needed to be able to say with greater certainty which type of language
impairment is associated with which psychiatric disorder.

The secondary effect can be linked to the third sub-question. It concerns the
question of how the relationship between speech/language impairment and
psychiatric disorder develops or how the course of a psychiatric disorder progresses

over time. There is evidence that psychiatric disorders persist into adulthood
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(Beitchman et al., 1996; Beitchman et al.,, 2001; Beitchman et al.,, 2014), but at a
decreasing rate with age (Beitchman et al., 2014; Brownlie et al., 2016). Beitchman et al.
(2014) provided the argument that linguistic abilities affect mental health at varying
degrees during the course of time, from childhood through adolescence to adulthood.
Language impairments have a larger impact in the early development of a child. With
increasing age, the acquisition of compensatory strategies and continuous language
development may attenuate the negative effect of language impairment on mental
health (Beitchman et al.,, 2014). In addition, academic failures due to linguistic
struggles in childhood and adolescence, which may have had a negative impact on
mental health, are no longer present when they finish compulsory education as adults
(Beitchman et al., 2014). Consequently, the manifestation of psychiatric disorders may
fluctuate over time, once external pressures are no longer a constant factor in
adulthood (Brownlie et al., 2016).

The last of the four sub-questions concerns whether the severity of the
psychiatric disorder is related to the severity of the speech/language impairment
measured at the time of the follow-up or to the severity of the speech/language
impairment measured in early childhood. Two studies looked into this topic, but only
one investigated this in detail. The degree of language impairment at the age of four
was an unreliable predictor of psychiatric outcomes four years later (Benasich et al.,
1993). It can only be speculated whether similar observations in other studies might
explain why more has not been written about the relationship between the severity of

the impairment and the psychiatric outcome in later life.

4.1 Gaps in the state of the art

With reference to the aforementioned findings, there is ample evidence of a
relationship between language impairment in early childhood and the development
of a psychiatric disorder later in life. What has not been understood are the causal
mechanics that underlie this relationship. A better understanding of causality would
benefit intervention programmes to mitigate or prevent negative outcomes in the long
term.

To investigate causality future research should focus more on secondary effects.
This could be achieved by having children with language impairments complete
questionnaires that ask in detail about their fears (e.g., being ridiculed), their
behaviour (e.g., avoiding contact with others), their emotions (e.g., low self-esteem),
and their coping strategies. Examining these factors could help determine whether

specific secondary effects serve as mediators between language impairment and

48



RU:ts 5

psychiatric disorders. For example, if children with expressive impairments report
social avoidance behaviours, this could explain why they are at increased risk for social
phobia. Understanding this and similar patterns could inform interventions aimed at
reducing the long-term psychological impact of language impairments.

The majority of studies in this literature review reported their findings using
the broader term language impairment/disorder/difficulty/disability rather than the finer
distinction between receptive and expressive language impairment. There are studies
that have divided participants into children with receptive or expressive problems
(e.g., Snowling et al., 2006), or children with receptive-only, expressive-only, or both
receptive and expressive problems (e.g., Beitchman et al.,, 1994, 1996). Such an
approach in future studies would provide a more detailed picture of which type of
speech/language impairment is more likely to be associated with which long-term
psychiatric disorder.

In addition, little has been written about the relationship between the severity
of the linguistic difficulties and the psychiatric outcome later in life although the

former can vary in severity just like the latter.

4.2 Study limitations

Most of the studies included in this literature review only investigated the presence of
specific disorders at follow-up, which means that other disorders that were not studied
may also have been prevalent in their participant samples. Therefore, the findings of
the literature review do not provide definitive evidence as to which disorders are most
likely to occur with speech/language impairment, but they do indicate a number of
disorders that are at least commonly associated with speech/language impairment.

Another limitation is the exclusion of studies that investigated behavioural,
emotional, or social outcomes as a consequence of speech/language impairments in
early childhood. I deliberately excluded these studies in order to limit the number of
papers. However, psychiatric disorders often manifest themselves in behavioural,
emotional, or social abnormalities. The omission of such studies does not provide a
complete picture of the relationship between speech/language impairment and

psychiatric disorders.
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5. Conclusion

Based on the findings of this literature review, several conclusions can be drawn.
Firstly, there is evidence of a relationship between language impairment and
psychiatric disorders in later life. Disorders that appear to be commonly associated
with language impairment in early childhood are anxiety, ADHD, affective disorders,
and ASD. Secondly, findings on the impact of the type of language impairment on
mental health are inconsistent and more research is needed in this area. Thirdly, while
psychiatric disorders persist in the long term, evidence suggests a weakening of these
disorders in the 30s, potentially due to the absence of external pressures associated
with compulsory schooling and the development of strategies to compensate for
linguistic deficits. Consequently, future research should prioritize investigating
secondary effects in order to better understand the causal mechanics underlying the

relationship between language impairment and psychiatric disorder.
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Appendix A
Citation Age in years Follow-up  Sample at follow- Type of language Type of psychiatric Findings
in years up impairment  before disorder at follow-
(initially, follow-up up
at follow-up)
Baker & meanage=5.7 4-5 n = 300 38%  speech, 7% ADHD, anxiety, 75% still had language impairments at follow-up, but speech impairments
Cantwell speech/language-  language, 55% speech opposition/conduct  decreased considerably. The number of psychiatric disorders increased from
(1987) mean age =9.1 impaired and language disorder, affective 44% to 60% at follow-up. ADHD was the most common, followed by anxiety.
disorder, For a majority, the psychiatric disorder did not change between the initial and
adjustment follow-up evaluation, but for those who did, the psychiatric disorder had
disorder, ASD, other worsened at follow-up. An association was found between psychiatric
disorders disorders and language impairments as well as the development of a learning
disorder.
Beitchman et 5 7 n = 91 31.9% speech, 41.8% ADHD, conduct 57.1% with speech and language impairments had psychiatric disorders at
al. (1996) speech/language-  language, 26.4% disorder, anxiety, follow-up, followed by language-impaired (42.1%) and speech-impaired
125 impaired, speech and language depression, affective  children (25.9%). Girls with a language impairment at age 5 had a higher rate
disorder of anxiety or depression at age 12.5. The rate of ADHD at age 12.5 was twice
n =111 controls as high in boys with language impairment at age 5. Language-impaired
children did not have more severe psychiatric disorders than non-impaired
children. Psychiatric outcomes were strongly related to speech/language
impairments at age 5.
Beitchman et 5 14 n = 115 33% speech, 67% anxiety, social Language-impaired participants had a higher rate of psychiatric disorders
al. (2001) speech/language-  language phobia, antisocial compared to control participants. Anxiety disorders were significantly more
19 impaired, personality common in language-impaired participants than in control participants, with

54

social phobia being the most common disorder. Antisocial personality



Beitchman et 5 26
al. (2014)

31
Benasich et 4 4-5
al. (1993)

8
Brownlie et 5 26
al. (2016)

31

n =129 controls

n = 103
speech/language-
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n =123 controls

n = 56 language-
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n = 103 language-

impaired,
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34%  speech, 66%

language

language  (majority
with both expressive
and receptive

language problems)

language (with or
without speech
impairment)

55

disorder, affective
disorder
anxiety,  affective

disorder, substance

use disorder

ADHD,

withdrawal

social

social phobia, social

anxiety

disorders occurred more frequently in language-impaired participants than in
control participants (especially in men). Speech-impaired participants did not
differ from control participants. The results show that the association between
language impairment and psychiatric disorders found in other studies in

children and adolescents also extends into young adulthood.

No differences were found in the prevalence of anxiety disorders and other
psychiatric disorders, but diagnoses of affective disorders and substance use
disorders were found more frequently in language-impaired than in control
participants. Overall, similar rates of psychiatric disorders were found in
language-impaired and control participants, suggesting that from age 19 to 31
the rates of psychiatric disorders of the language-impaired participants

converged with those of the control participants.

Language-impaired children had significantly higher rates of psychiatric
disorders than control children. Boys had significantly higher rates of ADHD
than control children, and girls had significantly higher rates of social
withdrawal and ADHD than control children. In girls, expressive language
impairment at age 4 predicted psychiatric disorders at age 8. There was no
significant relationship between the severity of language impairment at age 4
and psychiatric disorders at age 8 in either the language-impaired children or
the control children. The progression of language impairment was a poor

predictor of psychiatric outcomes.

Language-impaired participants had higher rates of social phobia symptoms
at age 31 than control participants at ages 19 and 25, but after age 19, rates of
social phobia declined in the language-impaired participants. The language-

impaired participants had more severe social interaction anxiety than the
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Mouridsen &
Hauschild
(2009a)

mean age = 5.7
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mean age =

35.8
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n = 202
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n = 469 language-

impaired,
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n = 469 language-
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39% speech, 7%
language, 54% speech

and language

receptive and

expressive language

receptive and

expressive language

56

ADHD,
opposition/conduct

anxiety,
disorder, affective
disorder,
adjustment
disorder, ASD, other

disorders

schizophrenia
spectrum disorder,
persistent affective

disorder

ASD, childhood
autism, atypical

autism,  Asperger

control participants. Social anxiety appears to be prevalent in adults with

language impairments in early childhood.

A high percentage of the language-impaired children had a psychiatric
disorder at the first evaluation. The rate of psychiatric disorders increased
from 46% at initial evaluation to 57% at follow-up. ADHD was the most
common, followed by anxiety. The prevalence of ADHD doubled at follow-
up. Initially psychiatrically healthy children who became psychiatrically ill
suffered from ADHD in half of the cases. Over time, the speech impairments
improved the most. More than half of the speech-impaired children were
psychiatrically healthy at follow-up, in contrast to less than a third of the
speech- and language-impaired children who were psychiatrically healthy at

follow-up.

Participants with a language impairment in early childhood had a
significantly higher rate of schizophrenia spectrum disorders at the age of 35
than control participants. An association was found between expressive
language impairment and schizophrenia spectrum disorder and between
language impairment and persistent affective disorder. Overall, a history of

developmental language impairment is a risk factor for schizophrenia.

Children with a language development disorder were 25 times more likely to
develop ASD than control children. Children with expressive language
impairment were more likely to develop ASD than receptive language

impairment. ASD diagnoses occurred in both genders to the same extent.
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Participants with a language impairment in early childhood had significantly
higher rates of personality disorders at the age of 35 than control participants.
No association was found between the presence of a receptive language
impairment and personality disorders. No association was found between the
degree of receptive and expressive language impairment and personality

disorders.

No significant association was found between psychiatric disorders at age 21

and speech impairments at age 5.

A significant association was found between ASD and social communication
deficits and language impairment. Social communication deficits were
associated with autistic mannerisms, while language impairment was

associated with hyperactivity.

Poor receptive language skills were associated with a greater likelihood of a

depression in adulthood. A stronger association was found between early
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language impairment and psychiatric outcomes in adulthood for men than for

women.

Some of the children with a delay in early language development who had
overcome these initial difficulties did not differ from the control children at
the first evaluation at age 4, but the children with persistent language
impairment showed psychiatric disorders. Receptive and expressive language
impairment was associated with social phobia, while expressive language
impairment was associated with ADHD. The persistence of language

impairment appears to be a factor in the development of psychiatric disorders.

Individuals with language impairment in early childhood had 2.7 times the
odds of developing social phobia in early adulthood. The severity of language
impairment was not associated with the prevalence of social phobia. A gender

effect was not found.

An association between receptive language impairment at age 5 and non-
affective psychosis at age 21 was only found in men. In addition, males had a
four-fold increased risk of non-affective psychosis if they had speech problems
between the ages of 5 and 14. However, the psychiatric disorder was also

predicted by attentional dysfunction.

At age 6, 26.8% of language-impaired children were diagnosed with a
neuropsychiatric disorder compared to 1% of the control children. 61% of the
language-impaired children had an additional disability (hyperactivity and
distractibility problems, hypoactivity and distractibility problems, purely
hypoactivity problems).
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Children with language impairment showed an increased level of
hyperactivity-inattention compared to control children. In boys,
hyperactivity-inattention remained stable from age 4 to 10, while it decreased
in girls. While significantly higher in language-impaired children, the
trajectory of hyperactivity-inattention across childhood did not differ from
that of the control children. The hyperactivity-inattention trajectory was
moderated by other factors (temperamental sociability, parental hostility,

prosocial behaviour, maternal distress).

*Three follow-ups at two-year intervals
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Abstract

Transformer models are prone to learn and reproduce social biases in their training
data. The Word Embedding Association Test (WEAT) is an influential method,
initially made to detect association bias in static word embeddings—for example
testing whether the words 'man' and 'woman' differ in their associative strength
with career-related words versus family-related words. We review recent studies to
investigate how the WEAT score has been adapted and applied to detect gender
bias in transformer models. We find that WEAT is a flexible framework with a range
of adaptations for detecting bias in different model architectures, applications,
domains, and modalities. We show how WEAT-like methods are often used in
combination with other bias evaluation approaches, making for more holistic
insights. Lastly, we highlight promising techniques for mitigating bias in
transformers while preserving the models’ general performance. Our review can
serve as a methodological starting point for future research on detecting or

mitigating bias in transformer models.

Keywords: transformer-based models, gender bias, bias detection, bias mitigation
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1. Introduction

Machine learning (ML) models are not neutral, but learn the biases present in their
training data (Bender et al., 2021; Cheng et al., 2023; Nemani et al., 2024). A commonly
cited example is Amazon's Al hiring algorithm used from 2014 to 2018. Trained on
resumes submitted to Amazon over a 10-year period —predominantly from male
candidates—the system learned to reward typically male language while penalizing
typically female patterns. The model would, for example, assign lower scores to
resumes from a former president of a women’s chess club, solely due to the presence of
the word “women” (Buolamwini, 2023).

While the specifications of Amazon's hiring algorithm remain undisclosed, it
likely utilized a semantic word embedding model like Word2Vec (Mikolov et al., 2013)
or GloVe (Pennington et al, 2014). These models are inspired by J. R. Firth's
distributional semantics hypothesis, stating that "you shall know a word by the
company it keeps” (Firth, 1957, pp. 11). An embedding model observes the
distributional patterns of word forms in large text corpora and creates high
dimensional vector representations — word embeddings — that capture the word forms'
syntactic and semantic properties. Trained on an English corpus, these models can, for
example, learn that the relation from the word form puppy is to dog what kitten is to
cat. However, all analogies learned by unsupervised embedding models will not be
representative of contemporary norms and reality: while women constitute the
majority of newly educated doctors in many developed countries, an unsupervised
embedding model trained on text from the past is more likely to learn that the word
form doctor is to man what nurse is to woman (Caliskan et al., 2017).

The Word Embedding Association Test (WEAT) score was introduced by Caliskan
et al. (2017) in a highly cited 2017 Science paper. This test was designed to detect
association bias in static embedding models like GloVe, by comparing the cosine
similarities of different word embedding sets. As shown in Figure 1, a WEAT score is
a Cohen's d effect size, and a p-value quantifying whether two sets of target words (AB)
show different association strengths with two sets of attribute words (XY) (Caliskan et
al., 2017; Nemani et al., 2024). If the effect size is positive, the A-X and B-Y associations
are stronger than A-Y and B-Y. In the Figure 1 example, this would suggest that the
model associates ‘maleness’ (A) more with professional careers (X), and ‘femaleness’
(B) with family duties (Y).
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Figure 1
Visualized example of the WEAT score

The WEAT score: If AX and BY associations are
stronger than AY and BX — d > 0
A: male — X: career
"man’, "he’, "career’, 'CEOQO’,
'male’ "executive’
B: female Y: family
"woman’, ’she’, "family’, 'home’,
' female’ > "parent’

The transformer architecture was introduced in 2017 (Vaswani et al., 2017) and has
since come to dominate natural language processing (NLP) applications. A
transformer derives its strength from the attention mechanism, which enables it to
represent contextually sensitive meaning. Different from static embedding models,
transformer embeddings change depending on the preceding context, enabling them
to “‘understand’ that the word form “model” denotes different concepts in the contexts
<fashion model> and <machine learning model> (Sanderson, 2024). Moreover,
transformers are not limited to the modality of text but can also represent other
modalities like images and audio with semantic embeddings. Currently, transformers
are deployed at increasing rates for a wide range of applications, but they are not less
prone to learn and reproduce social biases than other machine learning systems.

The WEAT score was not originally developed for transformers, and this review
seeks to investigate how the WEAT framework has been adapted and applied to
investigate gender bias in transformer embeddings. To this aim, we conduct a
systematic review of recent studies, aiming to answer one primary and two secondary

research questions:

RQ1: How has the WEAT score been adapted and applied to detect gender bias in recent

research on transformers?

RQ2: Which other techniques are used to detect gender bias in transformers in
combination with WEAT?

RQ3: How, if at all, do the identified papers recommend mitigating gender bias in

transformers?
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2. Method

To identify relevant studies, we planned a search in The ACM Guide to Computing
Literature. Studies would be eligible for inclusion if a WEAT-like technique was used
to investigate gender bias detection in a transformer model. To maintain a manageable
scope while identifying maximally relevant studies, we limited the search to target
studies published in 2023 or later.

The database search was conducted on November 25, 2024, using the following
parameters: (i) “gender” and “bias” in the abstract, (ii) “word embedding association
test” or “weat” anywhere in the paper, and (iii) “transformer” or “large language
model” or “llm” anywhere in the paper. The full search string is included as Appendix
A. The search initially identified 15 records which were all retrieved and screened for
inclusion according to the eligibility criteria. As shown in Figure 2, six records were
excluded, resulting in nine studies. Subsequently, we set up an overview table with
one row for each of the included studies, systematically filling in columns relevant to

our research questions.
Figure 2

Search and inclusion process visualized. One study was excluded due to first being published
in 2021, four did not apply a WEAT-like bias detection technique, and gender bias was not a

central topic in one study. Details on excluded works can be found in Appendix B.

Search and Inclusion Process

Identified (n=15)
‘L Excluded
* Pre-2023 (1’1=l)
S d (n=15 —
creened (n=15) s Not WEAT (n=4)

¢ * Not Gender (n=1)
Included (n=9)
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3. Results

Table 1

Results table with included papers

RU:ts 5

Authors Modalities RQ1: RQ2: RQ3:

(year) WEAT-based  Other bias Mitigation
bias detection  detection technique(s)
technique(s) technique(s)

1. Bozdag et Text BEC-Cri Legal-Context

al. Debias (LCD)

(2024)*

2.Duttaetal.  Text Legal WEAT  Textual Inconsistency

(2023) Entailment sampling

Tasks

3. Kabiretal.  Text Relative Norm

(2024) Distance

4. Kersting et ~ Text SEAT

al. (2023)

5. Mandal et Image, WEAT, Zero-shot

al. (2023) Text WEAT image
differential classification,
association, CRAD-CAM
WEAT )

o saliency maps
association
score

6. Omrani Text Single

Sabbaghi et al. Category

(2023) WEAT
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7. Shen et al. Text Association Test-side

(2023) Score Neutralization,
Train-side
Masking

8. Wolfeetal. Image, Embedding Saliency maps,

(2023) Text Association Prompt-based

Tests (EATs) image
generation
9.Yangetal.  Text SEAT CrowS-Pairs, ~ ADEPT
(2023) StereoSet

Note. The table shows the modality for bias investigation in each paper, and shows

which of the three research questions each paper contributes to answer.

*This paper primarily addresses RQ2 and RQ3, highlighting gender bias detection
and mitigation in the legal domain. The decision to include this paper in our review
was made in accordance with our supervisor, with the goal of highlighting the legal

relevance of gender bias detection and mitigation.

3.1 WEAT-adaptations

Our review revealed a selection of WEAT adaptations made for detecting bias in
different transformer architectures, applications, domains and modalities.

The Sentence Encoder Association Test (SEAT) adapts the WEAT score for
sentence encoder models and was used in two of the included studies (Kersting et al.,
2023; Yang et al., 2023). Whereas base-WEAT measures association bias in sets of static
word embeddings, SEAT extends the framework to sentence templates that differ by
one word between the AB or XY sets. For example, Kersting et al. (2023) used SEAT to
investigate how German BERT fine-tuned on German physician reviews associated
gendered AB sets with professional attributes in the XY sets (e.g., “competent”,
“likable”).

Kabir et al. (2024) incorporate Relative Norm Distance (RND) to investigate bias
in pretrained text representations. RND extends WEAT to evaluate bias across an
unlimited number of descriptive words rather than being restricted to two groups. The
method begins by calculating the cosine similarity between a word embedding and
the averaged embedding of a demographic subgroup (e.g., female, male, Black, White,
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Asian). It then computes the Euclidean distance between these average vectors and the
vector representations of the descriptive words. This extension provides flexibility to
investigate bias across multiple descriptive categories.

Single Category WEAT (SC-WEAT) modifies WEAT to measure bias in single-
category contexts. Omrani Sabbaghi et al. (2023) applied SC-WEAT to the contextual
embedding for the word form “person” preceded by different combinations of binary
category words, e.g., a <[whitelblack] [malelfemale] [cisgender| transgender] —
person>. They trained a support vector classifier to learn the valence subspace — degree
of (un)pleasantness — for five transformer models, and investigated the valence
projected onto “person” by all possible contexts. In three models, “male” projected a
weak but significant positive effect compared to “female”, but a strong inverse effect
(“male”— negative valence) was observed in one model. The most notable effect sizes
were on the gender identity category, where “transgender” consistently projected
strong negative valence compared to “cisgender”.

Shen et al. (2023) introduce the Association Score, a novel WEAT extension that
quantifies the extent to which conversational recommendation systems give different
recommendations based on implicit social information in the model input. They fine-
tuned a BERT model (LMRec) on large datasets of Yelp reviews, and investigated how
typically male/female or white/black names in input templates, e.g., “can you
recommend a restaurant for [NAME]?” influenced the resulting recommendations.
Typical male names were associated with alcohol-serving venues (“pub”, “bar”), while

typical female names were associated with venues serving desserts (“bakeries”).
3.1.1 Legal-domain adaptations

The use of NLP approaches and applications has also been increasing within the legal
domain (legal NLP or computational law) and so has the need to eliminate unwanted
bias there. Dutta et al. (2023) investigate bias in divorce court proceedings in India and
modify WEAT to make it suitable for features important to legal text. Typically,
elements in WEAT attribute sets are nouns and adjectives (e.g., “criminals”, “police”)
rather than verbs. Dutta et al. are interested in understanding actions between two
parties, such as one party abusing or threatening the other. Hence, they include a list
of high-frequency verbs in their corpus: Xunpleasant = {abuse, assault, beat, burn, cheat,
misbehave, rape, slap, threaten, torture}. Secondly, they include POS tags to mark the
agents and themes of these verbs, to identify perpetrators and victims within the
sentences. They found that the models strongly associated men with being the agent
(perpetrator) of unpleasant verbs, while women were largely associated with the

patient (victim) role.
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3.1.2 Multimodal Adaptations

The WEAT framework has also been applied and adapted to investigate gender-
related association bias in language-vision models. Mandal et al. (2023) used three
variations of WEAT to this aim: regular WEAT, WEAT differential association, and the
WEAT association score, to compare associations for image labels predicted by CLIP
vision models. Here, the AB sets were textual attribute sets stereotypically associated
with men and women, while the XY sets were the models' generated textual
descriptions for images of men and women. The WEAT association score is calculated
by computing the cosine similarity between the attribute sets A and B and the words
in the label sets. WEAT differential association extends this by comparing the
associations at the set level, considering the overall relationships between X, Y, A, and
B, rather than individual words. The final score is derived by normalizing the WEAT
differential association values, providing a standardized measure of bias.

Wolfe et al. (2023) introduce the cross-modal Embedding Association Tests
(EATs) framework. Following the standard format, the AB sets are textual
descriptions, while the XY sets are image embeddings generated by a language-vision
model (in this study, nine CLIP models). In Experiment 4, visualized in Figure 3, the
text sets were sexual (A) and one of three professional conditions (business, medicine, or
research) (B). The XY sets were image embeddings for 20 non-sexualized images of
males or females corresponding to the professional condition in the B set, e.g., images
of men/women in office spaces in the business condition. The results showed
consistently stronger AX (sexual-female) and BY (professional-men) associations in the

medicine and business conditions.
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Figure 3

Visual explanation of Wolfe et al.’s (2023) cross-modal EATSs adaptation

Embedding Association Tests (EATSs)
Wolfe et al. 2023, Experiment 4
AB = text embeddings, XY = image embeddings

A: sexual X: female
'person to undress’ p— 20 images: women
"person to kiss’ in business

' .. have sex with’ X settings.

B: business Y: male
"business leader’ 20 images: men
"businessperson’ % in business

rCEG” settings.

3.2 Other Detection Techniques

Non WEAT-based detection techniques were featured in some of the identified
studies, used for complimentary analyses of gender bias detection in transformers.

In addition to SEAT, Yang et al. (2023) also used two other bias benchmarks:
CrowS-Pairs and StereoSet. CrowS-Pairs compares the probabilities assigned to
sentence pairs that differ by one word, e.g., “the discovery made by the [male | female]
physicist”. The ideal score is 50, indicating balanced sentence probabilities. The
StereoSet benchmark presents a model with a set of cloze tasks, where it has to choose
between three continuations for a linguistic context: one stereotyped, one anti-
stereotyped, and one unrelated. The final output of StereoSet is the Idealized CAT
Score (ICAT), ranging from 0-100 with higher scores being better. ICAT not only
measures bias but is a combined measure that also evaluates the model's general
linguistic abilities.

Further bias detection techniques have also been proposed within the legal
domain. In addition to their novel WEAT adaptation, Dutta et al. (2023) also use a
textual entailment task. They focus on specific verbs and construct hypotheses such as
“A man tortures a woman” vs. “A woman tortures a man”. Sentences in the corpus
are evaluated to determine whether they entail each hypothesis. The entailment ratio
quantifies the proportion of sentences supporting a hypothesis and the entailment gap
(difference in ratios) highlights trends, such as men being described as perpetrators
more often than women.

Also in the legal domain, Bozdag et al. (2024) introduced the BEC-Cri detection
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method, which uses masked language modeling (MLM) to assess the association
between gendered target words (e.g., “he”, “she”) and crime-related attributes (e.g.,
“murder”, “embezzlement”). The test compares the probability of target words when
attribute words are included versus masked. A positive/negative score indicates
strong/weak association between gender and attribute.

Mandal et al. (2023) utilize a frequentist zero-shot classification test, in which a
language-vision model (here, CLIP) assigns scores to textual descriptions (here, in
Arabic) for images of men or women. The Arabic equivalent of “knowledgeable” was
the most frequent label for images of men, while “modest” was most frequent for
images of women. They also use GRAD-CAM saliency maps to visualize which pixel
regions the vision models attend to in response to a prompt. For example, when shown
an image of a boy and a girl, with the prompt “Where is the homemaker?”, the saliency
maps showed that the model primarily attended to the pixel region showing the girl.

In their final experiment, Wolfe et al. (2023) use two image generation models
(VQGAN-CLIP and Stable Diffusion) to generate 100 images for each version of the
prompt “a [13, 14, 15, 16, 17, 18]-year old [boy, girl]”. They then labeled the generated
images as sexual or neutral using an NSFW (Not Safe for Work) image classifier. At all
ages, “girl” led to significantly higher NSFW classification rates compared to “boy”:
the highest NSFW rate for “boy” at any age was 9%, while 73% of the images generated
from the prompt “a 17 year old girl” were sexual. This study also used saliency maps
to complement an EATs analysis, which suggested weaker associations for text sets
denoting the emotions “anger” and “sadness” with images of partially clothed
compared to fully clothed women. The saliency maps complimented these results: in
partially clothed images, the models divided their attention between the face and chest
region, while only attending to the face region in fully clothed images. Directing
attention away from the face likely contributed to the models' failure to detect

emotional facial expression in the partially clothed images (Wolfe et al., 2023).

3.3 Bias Mitigation

While bias detection exposes bias and highlights the extent of the issue, mitigation is
necessary to take action against the perpetuation of harmful stereotypes in
transformer-based models. Mitigation techniques in NLP are assessed using two

questions:

1. Bias Mitigation: Is the bias successfully reduced?
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This is typically evaluated using metrics like WEAT, SEAT, or domain-
specific measures such as BEC-Cri, before and after application of the

mitigation technique.
2. Performance Retention: Is the model’s task performance preserved?

Metrics like the General Language Understanding Evaluation (GLUE)
benchmark or mean reciprocal rank (MRR) are used to measure the impact of

debiasing on model utility before and after mitigation.

Several studies identified in the review deploy and evaluate mitigation
techniques, including corpus-based fine-tuning (Dutta et al., 2023; Bozdag et al., 2024),
masking techniques (Shen et al., 2023), and novel approaches like prompt tuning (Yang
et al., 2023).

Regarding gender bias in the legal domain, both Bozdag et al. (2023) and Dutta
et al. (2023) propose debiasing methods to minimize bias in transformer-based models.
Bozdag et al. present the Legal-Context-Debias (LCD) method which fine-tunes BERT-
based models using a specially created gender-balanced legal corpus. The goal of fine-
tuning here is to reduce the model's inclination toward any gender. Bias is measured
pre- and post-mitigation using BEC-Cri, while performance is evaluated on the
LexGLUE benchmark. Results indicate that LCD successfully reduces gender bias in
LegalBERT-Small without compromising performance.

Dutta et al. (2023) use inconsistency sampling to mitigate gender bias in natural
language inference (NLI) systems. Their method identifies logical inconsistencies, such
as when a hypothesis entailed by a male-oriented premise is not similarly entailed by
a female-oriented premise. By iteratively sampling and adding balanced examples
with equal weight to unpleasant verbs (see Section 3.1.2. Legal Adaptations), they train
the model to reduce bias over three active learning rounds. Bias reduction is assessed
using their textual entailment technique, showing gradual improvement, though task
performance evaluations are not explicitly reported.

Shen et al. (2023) investigated gender and racial bias in BERT-based restaurant
recommendation systems fine-tuned on Yelp-reviews. They investigated whether the
model would recommend different cuisine types, venue types, and price-points when
asked to, for instance, “recommend a restaurant for my friend [John|Mary]”. After
investigating these differences in the fine-tuned model with no bias mitigation, they
compared the performance (e.g., recommendation quality) of the base model with two
mitigation conditions. In the first debiasing condition, they used Test-side
Neutralization, which replaces suggestive information (e.g., names) with a [MASK]

token at inference: “Can you recommend a restaurant for my friend Mary ->[MASK]?”
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In the second condition, they used Test-side Neutralization in combination with Train-
side Masking, which applies the same masking logic to the dataset used to fine-tune
the model. Between-condition performance was assessed with four measures: MRR,
Accuracy, HR@5 and HR@10. Compared to the base model (with no debiasing
measures), there was a large performance drop when only Test-side Neutralization
was applied, but the combination of Train- and Test-side Masking showed only a
minimal performance drop compared to the non-mitigation condition. Hence, when
the source of bias can be isolated, the combination of Test- and Train-side Masking can
nullify bias without significantly impacting recommendation performance.

Lastly, Yang et al. (2023) introduced the ADEPT prompt tuning framework.
While conventional debias fine-tuning can reduce bias, it often distorts other
meaningful representations, reducing overall model performance in the process. The
goal of the ADEPT framework is to reduce bias while preserving the model’s general
representational abilities. This is achieved by freezing the pre-trained language
model’s parameters, and instead optimizing a small set of trainable continuous prompt
embeddings which are prepended to the input during training. In other words, the
model is provided task-specific guidance (in this case, bias mitigation) without
disrupting the model's pre-trained knowledge. The authors emphasize how ADEPT
consumes less computing and storage resources compared to traditional fine-tuning
methods, making it particularly suitable for high-parameter models. Yang et al.
compared four BERT-large-uncased versions: the base model, two fine-tuned models,
and the ADEPT prompt-tuned model. Bias was assessed with SEAT, CrowS-Pairs, and
StereoSet, and the models' general linguistic abilities were assessed with GLUE and
StereoSet. The ADEPT prompt-tuned model tended to outperform the other models
both in terms of the bias benchmarks, and general representational abilities, suggesting
that it made the models more neutral while potentially also enhancing the model's

general performance (Yang et al., 2023).

4. Discussion

The present work demonstrates how WEAT provides a flexible framework for
evaluating bias in transformers. It is adaptable to different model architectures (e.g.,
the use of SEAT for sentence encoders), contexts (e.g., implementing semantic roles for
legal settings), and modalities (e.g.,, EATs for text-image embeddings). Figure 3
demonstrates how WEAT’s core methodology can be adapted for diverse applications,
by illustrating an example of a cross-modal adaptation.

Learned social bias in machine learning systems can have significant real-world
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implications. While WEAT and similar bias detection methods are valuable in
identifying intrinsic bias, we argue that these analyses can and should be
complemented with more extrinsically oriented bias evaluation approaches, for more
holistic insights into how the identified intrinsic bias manifests in practice. Wolfe et al.
(2023) exemplifies this dual approach, using a variety of intrinsic and extrinsic bias
detection and evaluation methods. After observing that internal measures suggest that
vision models show strong associations between non-sexualized images of women
and embedding sets of sexualized words, they go on to show how these biases
manifest during image generation tasks: when given the seemingly neutral prompt
“generate an image of a 17-year old girl”, 73% of the generated images were classified
as being sexualized. Machine learning systems are increasingly prevalent across
societal domains, and their inherent social biases can and will have real consequences
for real people. When bias detection studies complement internal metrics with
concrete and accessible analyses or examples of how the identified biases manifest
during downstream application, the findings are made more accessible to a lay
audience (e.g., policy makers), thus increasing the likelihood that the study contributes
to increased public awareness or inspires regulatory policies.

Omrani Sabbaghi et al. (2023) exemplify the contrary: observing internal
measures with major implications for downstream application but failing to exemplify
practical implications. They observed that “transgender” consistently projected strong
negative valence if used to describe “person”, compared to “cisgender” — suggesting
a strong association between transgender people and unpleasantness in the model.
Strong unpleasant associations for specific marginalized groups do not bode well for
the models” downstream performance on tasks that involve this group in any sense. In
all likelihood, the observed internal measures will shape model output in practically
relevant context, but the authors do not conduct a follow-up analysis to exemplify this
and make the results more accessible to the general public.

Ensuring neutrality is especially important in sensitive domains such as law,
where model outputs directly impact decisions about individuals’ lives. Statistically,
men tend to be perpetrators of crime, while women tend to be victims (Dutta et al.,
2023), but men and women are not inherent perpetrators and victims, respectively. The
gender of a party in court proceedings should not, by itself, be a contributing factor to
the resulting verdict. However, if NLP systems are trained on court data, our identified
studies suggest that they internalize these associations, which is likely to shape model
output during regular application. If used uncritically, complex data-driven machine
learning systems might therefore bias verdicts solely based on the gender of the

involved parties. Thorough and robust evaluation of association bias is therefore
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crucial if ML-based NLP systems are to be used at any stage of legal processes — if it
cannot be proven beyond reasonable doubt that a system is neutral, said system should
not contribute to deciding whether real people are guilty or innocent beyond
reasonable doubt.

If bias is detected, our review suggests that it can be mitigated using various
promising post-hoc mitigation techniques — without necessarily sacrificing model
performance in the process. For example, the ADEPT framework (Yang et al., 2023)
achieved both bias reduction and performance improvement compared to the base
(unbiased) model, illustrating that fairness and efficacy are not mutually exclusive.

As data-driven machine learning systems are deployed across more and more
domains of society, robust frameworks for detecting and mitigating gender- and other
forms of social bias are needed. An easy-to-implement pipeline or library for
developers using the WEAT framework could help integrate bias awareness into the
development process. Furthermore, raising awareness about the sources of bias and
equipping developers with tools to address these biases during model creation, rather

than as an afterthought, could lead to more responsible Al systems.

5. Limitations

The scope of this review is limited, and it should not be considered an exhaustive
overview of WEAT-like bias detection techniques. The narrow search and inclusion
parameters (one database, gender bias, studies from 2023 or later) likely led us to miss

studies that could have enhanced our investigation.

6. Conclusion

Our exploration of the Word Embedding Association Test (WEAT) found it to be an
influential framework for detecting intrinsic biases in transformer models. It is
adaptable to different model architectures (e.g., SEAT for sentence encoders), contexts
(e.g., the use of semantic roles for legal settings), and modalities (e.g., EATs for text-
image embeddings). We also found that WEAT-based techniques are supplemented
by other techniques to detect gender bias, including zero-shot image classification and
saliency maps to visually identify areas of interest that models attend to in response to
a prompt. Thirdly, we summarized a range of mitigation techniques which were

suggested alongside the authors’” detection strategies, including masking techniques,
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corpus-based fine-tuning and prompt tuning.

By providing an overview of applications of the WEAT framework, we aim to
offer methodological inspiration for researchers seeking suitable bias detection
approaches for their specific research questions, or to motivate the development of
novel adaptations. We suggest future research to complement WEAT and similar
intrinsic bias detection techniques with external validation that demonstrate how these
biases manifest in real-world scenarios. This allows for a more comprehensive

understanding of all facets of bias in transformer-based models.
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Appendix A: Search Query used for literature search

[Abstract: gender] AND [Abstract: bias] AND [[All: "weat"] OR [All: "word
embedding association test"]] AND [[All: "transformer"] OR [All: "large language
model"] OR [All: "llm"]] AND [E-Publication Date: (01/01/2023 TO 31/12/2024)]

Appendix B: Excluded works

Title Authors Year Reason for exclusion
Gender Bias in Natural Language Bartlet 2024 No novel application of
Processing and Computer Vision: A al. the WEAT-score or
Comparative Survey similar (literature
review).
Bias Out-of-the-Box: An Empirical Kirket 2021 Paper published prior to
Analysis of Intersectional Occupational — al. 2023.

Biases in Popular Generative Language
Models

Bias Against 93 Stigmatized Groupsin ~ Meiet 2023 Gender bias not primary

Masked Language Models and Down al. topic.

stream Sentiment Classification Tasks

Fairness in Deep Learning: A Survey Parraga 2023 No novel application of
et al. the WEAT-score or

on Vision and Language Research o _
similar (literature

review).
-generAltor: Tree-in-the-loop Text Spinner 2024 No application of the
et al. WEAT score or similar.

Generation for Language Model
Explainability and Adaptation
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Locating and Mitigating Gender Bias in ~ Cai et 2024 No application of the
Large Language Models al. WEAT score or similar.
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