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SIRI DISCIPLINES

Halcyon M. Lawrence

VOICE TECHNOLOGIES ARE NOT REVOLUTIONARY

Voice technologies are routinely described as revolutionary. Aside from the tech-
nology’s ability to recognize and replicate human speech and to provide a hands-
free environment for users, these revolutionary claims, by tech writers especially,
emerge from a number of trends: the growing numbers of people who use these tech-
nologies,' the increasing sales volume of personal assistants like Amazon’s Alexa or
Google Home,? and the expanding number of domestic applications that use voice.’
If you're a regular user (or designer) of voice technology, then the aforementioned
claim may resonate with you, since it is quite possible that your life has been made
easier because of it. However, for speakers with a nonstandard accent (for example,
African-American vernacular or Cockney), virtual assistants like Siri and Alexa are
unresponsive and frustrating—there are numerous YouTube videos that demon-
strate and even parody these cases. For me, a speaker of Caribbean English, there is
“silence” when I speak to Siri; this means that there are many services, products, and
even information that I am not able to access using voice commands. And while I
have other ways of accessing these services, products, and information, what is the
experience of accented speakers for whom speech is the primary or singular mode of
communication? This so-called “revolution” has left them behind. In fact, Mar Hicks
pushes us to consider that any technology that reinforces or reinscribes bias is not,
in fact, revolutionary but oppressive. The fact that voice technologies do nothing to
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change existing “social biases and hierarchies,” but instead reinforce them, means
that these technologies, while useful to some, are in no way revolutionary.*

One might argue that these technologies are nascent, and that more accents will
be supported over time. While this might be true, the current trends aren’t compel-
ling. Here are some questions to consider: first, why have accents been primarily
developed for Standard English in Western cultures (such as American, Canadian,
and British English)? Second, for non-Western cultures for which nonstandard
accent support has been developed (such as Singaporean and Hinglish), what is driv-
ing these initiatives? Third, why hasn’t there been any nonstandard accent support
for minority speakers of English? Finally, what adjustments—and at what cost—must
standard and foreign-accented speakers of English make to engage with existing
voice technologies?

In this essay, I argue that the design of speech technology is innately biased. It is
important to understand the socioeconomic context in which speech technologies
are developed and the long history of assimilation—rooted in imperialist, dominant-
class ideologies—that nonnative and nonstandard speakers of English have had to
practice in order to participate in global economic and social systems. Voice technol-
ogies do nothing to upset this applecart. I hypothesize that any significant change
in these software development practices will come from developers in the periphery®
invested in disrupting the developing world’s practice of unequal consumption of
technology vis-a-vis creation and innovation. This deimperializing wave of change
will come from independent developers because they embrace the notion that “sup-
port for other cultures is not a feature of software design, but a core principle.”® In
proposing a way forward, I examine the results from my study that investigated the
acceptability of foreign-accented speech in speech technology as well as contexts in
which accented speech can be used in speech technology interactions. I conclude
with guidelines for a linguistically inclusive approach to speech interaction design.

SIRI DISCIPLINES

In his slave biography, Olaudah Equiano said, “I have often taken up a book, and
have talked to it, and then put my ears to it, when alone, in hopes it would answer
me; and I have been very much concerned when I found it remained silent.”” Equi-
ano’s experience with the traditional interface of a book mirrors the silence that
nonstandard and foreign speakers of English often encounter when they try to inter-
act with speech technologies like Apple’s Siri, Amazon’s Alexa, or Google Home.



SIRI DISCIPLINES 181

Premised on the promise of natural language use for speakers, these technologies
encourage their users not to alter their language patterns in any way for success-
tul interactions. If you possess a foreign accent or speak in a dialect, speech tech-
nologies practice a form of “othering” that is biased and disciplinary, demanding a
form of postcolonial assimilation to standard accents that “silences” the speaker’s
sociohistorical reality.

Because these technologies have not been fundamentally designed to process non-
standard and foreign-accented speech, speakers often have to make adjustments to
their speech—that is, change their accents—to reduce recognition errors. The result
is the sustained marginalization and delegitimization of nonstandard and foreign-
accented speakers of the English language. This forced assimilation is particularly
egregious given that the number of second-language speakers of English has already
exceeded the number of native English-language speakers worldwide.® The number
of English as a Second Language (ESL) speakers will continue to increase as English is
used globally as a lingua franca to facilitate commercial, academic, recreational, and
technological activities. One implication of this trend is that, over time, native Eng-
lish speakers may exert less influence over the lexical, syntactic, and semantic struc-
tures that govern the English language. We are beginning to witness the emergence
of hybridized languages like Spanglish, Konglish, and Hinglish, to name a few. Yet
despite this trend and the obvious implications, foreign-accented and nonstandard-
accented speech is marginally recognized by speech-mediated devices.

YES, ACCENT BIAS IS A THING

Gluszek and Dovidio define an accent as a “manner of pronunciation with other
linguistic levels of analysis (grammatical, syntactical, morphological, and lexical),
more or less comparable with the standard language.”® Accents are particular to an
individual, location, or nation, identifying where we live (through geographical or
regional accents, like Southern American, Black American, or British Cockney, for
example), our socioeconomic status, our ethnicity, our cast, our social class, or our
tirst language. The preference for one’s accent is well-documented. Individuals view
people having similar accents to their own more favorably than people having differ-
ent accents to their own. Research has demonstrated that even babies and children
show a preference for their native accent.” This is consistent with the theory that
similarity in attitudes and features affects both the communication processes and the
perceptions that people form about each other."!
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However, with accents, similarity attraction is not always the case. Researchers have

been challenging the similarity-attraction principle, suggesting that it is rather context-

specific and that cultural and psychological biases can often lead to positive percep-

tions of nonsimilar accents.'? Dissimilar accents sometimes carry positive stereotypes,

which lead to positive perceptions of the speech or speaker. Studies also show that

even as listeners are exposed to dissimilar accents, they show a preference for standard

accents, like standard British English as opposed to nonstandard varieties like Cockney

or Scottish accents (see table 8.1 for a summary of findings of accent studies)."

Table 8.1

Summary of Findings of Accented-Speech Perception Studies

Area of research

Finding

Authors

Negative perception
of nonnative accented
speech

People who speak nonnatively
accented speech are perceived
more negatively than speakers
with native accents

Bradac 1990; Fuertes et al. 2009;
Lindemann 2003, 2005

Strength of accent

The stronger the accent, the
more negatively the accented
individual is evaluated

Nesdale and Rooney 1996; Ryan
etal. 1977

Similarity attraction

Babies and children show a
preference for their native accent

Kinzler et al. 2007, 2009

Nonnative speech
evoking negative
stereotypes

Nonnative speakers seen as less
intelligent

Bradac 1990; Lindemann 2003;
Rubin et al. 1997

Nonnative speakers seen as less
loyal

Edwards 1982

Nonnative speakers seen as less
competent

Boyd 2003; Bresnahan et al. 2002

Language competency

Nonnative speakers perceived as
speaking the language poorly.

Hosoda et al. 2007; Lindemann
2003

Positive stereotypes

Certain accents are seen as
prestigious standard UK and
Australian accents

Lippi-Green 1994; Giles 1994

Nonnative speech
evoking discriminatory
practices

Discrimination in housing

Zhao et al. 2006

Discrimination in employment

Kalin 1978; Matsuda 1991;
Nguyen 1993

Discrimination in the courts

Frumkin 2007; Lippi-Green 1994

Lower-status job positions

Bradac et al. 1984; de la Zerda
1979; Kalin 1978
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On the other hand, nonsimilar accents are not always perceived positively,
and foreign-accented speakers face many challenges. For example, Flege'* notes
that speaking with a foreign accent entails a variety of possible consequences for
second-language (L2) learners, including accent detection, diminished acceptability,
diminished intelligibility, and negative evaluation. Perhaps one of the biggest con-
sequences of having a foreign accent is that L2 users oftentimes have difficulty mak-
ing themselves understood because of pronunciation errors. Even accented native
speakers (speakers of variants of British English, like myself, for example) experience
similar difficulty because of the differences of pronunciation.

Lambert et al. produced one of the earliest studies on language attitudes that dem-
onstrated language bias." Since then, research has consistently demonstrated nega-
tive perceptions about speech produced by nonnative speakers. As speech moves
closer to unaccented, listener perceptions become more favorable, and as speech
becomes less similar, listener perceptions become less favorable; said another way,
the stronger the foreign accent, the less favorable the speech.'

Nonnative speech evokes negative stereotypes such that speakers are perceived as
less intelligent, less loyal, less competent, poor speakers of the language, and as hav-
ing weak political skill.'” But the bias doesn’t stop at perception, as discriminatory
practices associated with accents have been documented in housing, employment,
court rulings, lower-status job positions, and, for students, the denial of equal oppor-
tunities in education.'

Despite the documented ways in which persons who speak with an accent rou-
tinely experience discriminatory treatment, there is still very little mainstream con-
versation about accent bias and discrimination. In fall 2017, I received the following
student evaluation from one of my students, who was a nonnative speaker of English
and a future computer programmer:

I'm gonna be very harsh here but please don’t be offended—your accent is horrible.
As a non-native speaker of English I had a very hard time understanding what you are
saying. An example that sticks the most is you say goal but I hear ghoul. While it was
funny at first it got annoying as the semester progressed. I was left with the impres-
sion that you are very proud of your accent, but I think that just like movie starts [sic]
acting in movies and changing their accent, when you profess you should try you
speak clearly in US accent so that non-native students can understand you better.

While I was taken aback, I shouldn’t have been. David Crystal, a respected and
renowned British linguist who is a regular guest on a British radio program, said that
people would write in to the show to complain about pronunciations they didn’t
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like. He states, “It was the extreme nature of the language that always struck me. Lis-
teners didn't just say they ‘disliked’ something. They used the most emotive words
they could think of. They were ‘horrified,” ‘appalled,’ ‘dumbfounded,’ ‘aghast,” ‘out-
raged,” when they heard something they didn’t like.”" Crystal goes on to suggest
that reactions are so strong because one’s pronunciation (or accent) is fundamentally
about identity. It is about race. It is about class. It is about one’s ethnicity, education,
and occupation. When a listener attends to another’s pronunciation, they are ulti-
mately attending to the speaker’s identity.

As 1 reflected on my student’s “evaluation” of my accent, it struck me that this
comment would have incited outrage had it been made about the immutable char-
acteristics of one’s race, ethnicity, or gender; yet when it comes to accents, there is an
acceptability about the practice of accent bias, in part because accents are seen as a
mutable characteristic of a speaker, changeable at will. As my student noted, after all,
movie stars in Hollywood do it all the time, so why couldn’t I? Although individu-
als have demonstrated the ability to adopt and switch between accents (called code
switching), to do so should be a matter of personal choice, as accent is inextricable
to one’s identity. To put upon another an expectation of accent change is oppressive;
to create conditions where accent choice is not negotiable by the speaker is hostile;
to impose an accent upon another is violent.

One domain where accent bias is prevalent is in seemingly benign devices such
as public address systems and banking and airline menu systems, to name a few;
but the lack of diversity in accents is particularly striking in personal assistants like
Apple’s Siri, Amazon’s Alexa, and Google Home. For example, while devices like PA
systems only require listeners to comprehend standard accents, personal assistants,
on the other hand, require not only comprehension but the performance of stan-
dard accents by users. Therefore, these devices demand that the user assimilate to
standard Englishes—a practice that, in turn, alienates nonnative and nonstandard
English speakers.

FRESHWATER YANKEE: FROM ASSIMILATION TO ALIENATION

According to the Dictionary of the English/Creole of Trinidad and Tobago, the term
“freshwater Yankee” is used to describe someone who “speaks with an American
accent or adopts other American characteristics, esp. without ever having been to the
US.”?° During the First World War, the presence of American servicemen at air bases
in Trinidad was contentious, and “for those who lived in wartime Trinidad, the close
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encounter with the US empire meant more than anything else endless internecine
friction and confrontation.”?! Hence when “freshwater Yankee” began to be used as
a Trinidadian Creole term, it was not complimentary. As Browne states, “Caribbean
people who immigrated to America prior to 1965 have traditionally been viewed as
assimilationists and frowned upon by those in their native islands. For example, the
image of the freshwater Yankee has made its way into the cultural consciousness as
a powerful critique of assimilators and an equally powerful deterrent to what was
considered ‘pretending’ to be American.”*?

In December 2016, as I neared the completion of my annual pilgrimage to Trini-
dad, I spent time with a friend who is an iPhone user. I watched in fascination as she
interacted with Siri, first in her native Trinidadian accent and then, when Siri did not
understand her, repeating her question in an American accent. Siri sprang to life. It
occurred to me that I had just witnessed yet another context in which “freshwater
Yankee” could be used. This personal anecdote demonstrates the very practical ways
in which nonstandard accented speakers of English must assimilate to “participate”
in emerging technologies.

The assimilation by accented speakers using speech technology can also be alienat-
ing. In human-human interaction, both the speaker and the listener have an oppor-
tunity to negotiate the communicative process. For example, over the last ten years
of living in the US and speaking a British West Indian variant of English, there have
been daily instances where [ have not been understood; but I have almost always had
the freedom to negotiate the communicative process. Since changing my accent is
nonnegotiable, I have deployed clear speech strategies® to become more intelligible
(slowing my rate of speech, hyperarticulating,* and making lexical changes, to name
a few). None of these choices have in anyway made me feel inauthentic or alienated,
as these strategies do not involve me taking on another’s accent to be understood.
Yet in speech technologies, because there is no opportunity to negotiate with the
device, a change in accent is almost always required for accented speakers who are
not understood but wish to engage with the technology. What evolves over time is a
sense of alienation, so poignantly described by Nieto:

Having learnt that the existence and dialect of the dark-skinned is the incarnation of
the bad, and that one can only hate it, the colonized then has to face the fact that “I
am dark-skinned, I have an accent,” at this crossroads there seems to be only one pos-
sible solution, namely, becoming part of the superior, being one of them, speak their
language. Nevertheless that solution is hopeless, therefore the oppressed faces alien-
ation for the first time, the sense that one has lost one’s place in the world, our words
are meaningless, our spirits are powerless.”
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The assimilation and subsequent alienation described above in the digital sphere is
by no means a new phenomenon. Assimilation and alienation have always been the
impact of imperialist ideology, and language has always been a tool of imperialist
practices.

LANGUAGE AS A TOOL OF IMPERIALISM

The practice of accent bias is far more complex than just an individual’s prejudice for
or against another’s accent. In much the same way that institutionalized practices of
racism and sexism have a long and complex history, accent bias is better understood
against the broader ideology of imperialism, facilitated by acts of conquest and colo-
nialism. For millennia, civilizations have effectively leveraged language to subjugate,
even erase, the culture of other civilizations.

One problem with the discussion about the history of English as a global language
is that the discourse is often couched in organic language, using linguistic terms

n u

like “spread,” “expansion,” “movement,” and “death,” signaling the inevitability of
language change over time through agentless, natural forces.*® But language change
isn’t always an organic process; sometimes it comes through the violent subjugation
of a people and their culture. This is not to be mistaken for some haphazard, unin-
tentional by-product of colonialism; as Phillipson argues, the rise of English “was not
accidental, but [was] carefully engineered.”*’

The physical, then cultural, subjugation of peoples also characterized Europe’s colo-
nization of the New World. In the case of the Americas and the Caribbean, when
Native Americans were decimated by disease, Europeans—in search of a new source of
labor on their plantations—captured, enslaved, and transported millions of West Afri-
cans to the New World. However, physical subjugation was only part of the expansion
of European control. Many scholars*® have documented the ways in which language
was used as a tool of imperialist expansion in the New World, as the colonizer’s lan-
guage was exclusively used in her newly captured territories. Migge and Léglise note
that “language policies became an essential way in which the colonization of peoples
was made complete . . . the colonizers’ language . . . became a necessity for all those
who wished to advance socially and to participate in the colony’s public sphere.”*

Therefore, Like Latin before it, the emergence of English and its status as lingua
franca is fundamentally a story of the exercise of British and American power facili-
tated through military force, imperialist ideology, and cultural imposition over the

last 300 years. As Crystal notes:
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Why a language becomes a global language has little to do with the number of people
who speak it. It has much more to do with who those speakers are. Latin became an
international language throughout the Roman Empire, but this was not because the
Romans were more numerous than the peoples they subjugated. They were simply
more powerful.*

It is important to note that not all scholars agree that the dominance of English
as lingua franca is problematic; for example, Quirk and Widdowson argue that
English has become globalized for practical and historical reasons and that it can
help the development of poor countries without necessarily endangering their cul-
tures.*' This ideology is still very much present in modern-day imperialist ideologies,
as internet connectivity and access to digital technologies are not only seen as a
good thing for developing nations but purported as a human right.*> However, as
astutely noted by Bill Wasik, “in old-fashioned 19th-century imperialism, the Chris-
tian evangelists made a pretense of traveling separately from the conquering colo-
nial forces. But in digital imperialism, everything travels as one, in the form of the
splendid technology itself: salvation and empire, missionary and magistrate, Bible
and gun.”*

Consequently, digital media—and by extension, the language of digital media—is
arguably one of the most powerful tools of neo-imperialism. For evidence of this
claim one need look no further than the dominance of English as the language of

the internet.

IN THE DIGITAL WORLD, NOT ALL LANGUAGES ARE CREATED EQUAL

Phillipson, perhaps one of the most recognized and contentious voices on the topic
of linguistic imperialism, defines the term as a “theoretical construct, devised to
account for linguistic hierarchization, to address issues of why some languages come
to be used more and others less, [and] what structures and ideologies facilitate such
processes.”** He argues that linguistic imperialism is a subtype of linguicism, akin
to other hierarchization based on race, ethnicity, gender, and so on. While much
of Phillipson’s work focuses on education’s role as a “vital site” for processes of lin-
guistic hierarchization, I propose that the digital economy provides a less formal,
but perhaps just as powerful, ubiquitous site for linguistic hierarchization to emerge.
As stated by Watters, “empire is not simply an endeavor of the nation-state—we
have empire through technology (that’s not new) and now, the technology industry

as empire.”
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After almost thirty years of the World Wide Web being used commercially,
English is still its dominant language. Consider the following: as of November 2017,
51 percent of web pages are written in English, with Russian having the next larg-
est share, at 6.7 percent; over twenty-five languages have 0.1 percent representa-
tion, and over 100 languages have fewer than 0.1 percent representation online.*
Software is still written in Latin alphabets because computational technology was
never conceived with the ideal of being inclusive of language. For example, the
ASCII character code only supports 128 different characters, so as a result, com-
plex script languages like Chinese, which need more characters, are pushed to
the margins.

A similar language divide also exists in speech technologies, as software is pri-
marily developed for the English-speaking market (standard American, British, and
Australian). Error rates across languages differ significantly; for example, for Google’s
voice recognition system, the word error rate for US English is 8 percent, and for tier
two languages (i.e., languages spoken in emerging markets, like India), the error rate
is above or around 20 percent, which renders it functionally unusable.*

Within the English-speaking market, development of technologies for nonstan-
dard (creole) and nonnative (indigenized) accents are even more telling of the lan-
guage divide and of bias. To describe the patterns of language development of speech
technologies, we can look to the theory of concentric circles of English, developed by
Kachru, who suggests that the world’s Englishes could be classified by three circles.*®
First, the Inner Circle represents “traditional bases of English,” which include the
United Kingdom, the United States, Australia, New Zealand, Ireland, Anglophone
Canada, and some of the Caribbean territories. The Outer Circle is characterized by
countries where English is not the native language but is designated as an official
language, most often because of the legacy of colonialism. This includes countries
such as India, Nigeria, the Philippines, Bangladesh, Pakistan, Malaysia, Tanzania,
Kenya, and non-Anglophone South Africa and Canada. Finally, the Expanding Circle
of English includes countries where the language has no historical or governmental
role but is nevertheless used widely as a foreign language to conduct business. This
circle represents the rest of the world’s population: China, Russia, Japan, most of
Europe, Korea, Egypt, Indonesia, etc.

Mufwene presents a more scathing classification of the world’s Englishes and
instead designates two categories: legitimate and illegitimate offspring.** The
legitimate offspring of English is typically spoken by descents of Europeans, while
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Table 8.2 Patterns of Language Support of Major Speech Technologies
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Mufwene's legitimate and
illegitimate offspring of

Kachru's
Concentric Circle

Englishes
supported in
major speech

but is the
designated official
language

Tanzania, Kenya, non-
Anglophone South
Africa and Canada

English Model of English English variety technologies
Legitimate | English Inner Circle: United Kingdom, the United Kingdom,
offspring typically Traditional bases United States, Australia, | the United States,
spoken by of English New Zealand, Ireland, Australia, New
Europeans Anglophone Canada Zealand, Ireland,
Anglophone
Canada
llegitimate | English Outer Circle: India, Nigeria, the Hinglish, South
offspring pidgins and | English is not the | Philippines, Bangladesh, | African English
of English | creoles native language Pakistan, Malaysia, ONLY

Nonnative or | Expanding Circle: | China, Russia, Japan, Singaporean
indigenized | English has no most of Europe, Korea, | English
varieties of historical or Egypt, Indonesia,

English governmental role, | Caribbean Territories,

but is used widely
as lingua franca

South America

illegitimate offspring of English are pidgins, creoles (aligned with Kachru’s Outer Cir-
cle of English) and nonnative or indigenized varieties (aligned to Kachru’s Expand-
ing Circle of English). Table 8.2 illustrates how these two classification systems are
aligned. It is clear as we look at tables 8.2 and 8.3* (with the exception of Caribbean
territories, whose markets are far too small to be considered lucrative) that the locus
of development in speech technology for personal assistants (Siri, Alexa, and Google
Home) is happening in Kachru’s Inner Circle/Mufwene’s Legitimate Offspring of Eng-
lish. Any development of other Englishes represents technology companies’ pursuit
of emerging and lucrative markets like Singapore and India. Consider the example of
the development of Hinglish for speech technology.

In 2017, Amazon's Alexa rolled out support for Hinglish. There were also reports
that Apple was planning similar support for the hybridized language.*' But who are
the speakers of Hinglish? Where do they come from? And how is the hybridized
language perceived and used in India, a nation of 1.3 billion people? Hinglish is
defined as a “colloquial umbrella-term spanning isolated borrowings of indigenized
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Table 8.3 Accents/Dialects supported by Amazon'’s, Google’s and Apple’s Personal Assistants

English accents/dialects Amazon'’s Alexa Google Home Apple’s Siri

American (74 (4

British

Australian

4
4
4

Canadian

AN N NI N

Indian

Singaporean

South African

AN N N N N N NN

Irish

Indian English forms within otherwise Monolingual Hindi or English, to rich code-
switching practices unintelligible to Monolingual Hindi or English speakers.”** It is
estimated that approximately 350 million people speak Hinglish (more than even
the number of native speakers of English worldwide). Additionally, researchers indi-
cate that the emergent language is being used by the elite and is perceived as being
more prestigious and modern than even English itself.* Given this fact, nothing
about Apple’s or Amazon’s initiative is surprising. The decision to break into the
Hinglish market is not being driven by inclusionary ideals, it is about accessing an
emerging profit center. Given that market forces will continue to drive the com-
mercial decisions about which accents are represented in speech technologies, it is
more than likely that some accents will never be represented in speech technologies,
because no lucrative market for these accents exists.

A RALLYING CALL FOR CHANGE

Despite over fifty years of development, the inability of speech technology to ade-
quately recognize a diverse range of accented speakers is a reflection of the lack of
diversity among employees of technology firms. This lack of diversity means that
primarily dominant-class cultural norms are represented in the design choices of
technology devices. As Alper observes, “the values, desires, and ideals of dominant
cultural groups are systematically privileged over others in societies, and these biases
are built into the structures of organizations, institutions, and networks.”** As a
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result, our current speech technologies represent the values, ideals and desires of the
Global North and as tools of digital imperialism, they bear “cultural freight as they
cross borders.”*

Speech technology is trained using speech corpora—a collection of thousands of
voices speaking on a wide range of topics. Many of the early speech technologies
used the now thirty-year-old corpus Switchboard, from the University of Pennsyl-
vania’s Linguistic Consortium, to train on; the accents represented there are largely
American Midwestern. The result is that speech recognition error rates for margin-
alized voices are higher than others; as Paul notes, “a typical database of American
voices, for example, would lack poor, uneducated, rural, non-white, non-native Eng-
lish voices. The more of those categories you fall into, the worse speech recognition
is for you.”** Work by Caliksan-Islam, Bryson, and Narayanan has empirically dem-
onstrated what we have already suspected: that beyond just marginalization of peo-
ple, “human-like semantic biases result from the application of standard machine
learning to ordinary language.”*’ Simply put, speech technologies replicate existing
language biases.

Collecting data for a corpus is an expensive endeavor, and quite often existing cor-
pora like Switchboard are all that smaller firms have as a resource. Larger firms, like
Apple and Amazon, are building their own corpora, which they collect in different
ways, including from the training data we freely provide when we set up our voice
assistants or when we use dictation features on our software. Naturally, not only is
this data not publicly shared but very little is known about the user demographics:
which accents are captured, who participates in the transcription, verification pro-
cess, and so on. The entire process is shrouded in mystery; market competitiveness
demands that it be so.

Given the exclusive practices of big tech companies, we must look to indepen-
dent developers—and free and open-source software (FOSS) initiatives that support
independent developers—to make greater strides in disrupting the system. Ramsey
Nasser,*® for example, comes to mind as an independent developer working on an
Arabic coding language. Ramsey understands and embraces the importance of hav-
ing one’s culture and language represented in the technologies we use.* Another
exciting project called Project Common Voice was launched by Mozilla in 2017. To
date the project has collected over 300 hours of speech contributed by nearly 20,000
people globally. According to Mozilla, “individual developers interested in innovat-
ing speech technologies for marginalized accents have a corpora that in time will

provide them with diverse representations.”*’
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Part of the challenge of democratizing the process and the technology is the pre-
vailing misconception that accents are not only undesirable but unintelligible for
use in speech technologies. Deeply unsettled by this notion, I conducted a study in
2013 to answer the following:

1. What is the relationship between user perception of accented speech compared
to user performance in response to accented speech?
2. How do participants perform on different types of accented-speech tasks?

This research was motivated by the fact that many studies about accented speech
examine how participants perceive accented speech and accented speakers.’' Bol-
stered by the finding that sometimes nonsimilar accents carry positive stereotypes, I
was interested in participants’ performance in response to accented speech, not just
their perception of that speech.’® For example, even if a listener held a particular
perception about an accent, could that listener successfully complete a task that was
presented by an accented speaker? And if so, what types of tasks? Were some tasks
more challenging if the listener were presented with accented speech? I theorized
that if listeners could indeed successfully complete certain tasks, then there may be
room for the deployment of accented speech in contexts where standard accents are
currently used. There were three relevant findings from the study:

1. The talkers’ accent did not have a significant effect on the listeners’ performance.

2. There was a significant interaction between listeners’ accent and talkers’ accent
on time taken.

3. Accent had a significant effect on the listeners’ ability to recall information.

Taken together, this is good news. The findings suggest that the use of nonna-
tive speech can be deployed in technology but needs additional scaffolding, such
as visual support, longer processing times, repetition, reinforcement, and training.
However, it should not be used if recall of data is necessary or if processing time is
limited. So while emergency systems, for example, should continue to be designed
using standard and native accents, perhaps there is room for us to hear accented
speakers in other contexts, like information systems that provide banking informa-
tion, flight, and weather updates.

The benefit here is that listeners begin to hear accented speech in everyday con-
texts. Rubin indicates that listeners benefit from the practice of listening to foreign-
accented speech, both in terms of their improved comprehension and in changed
attitudes toward accented speakers.> The entertainment industry is one place where
we are beginning to see slow but high-profile change in this regard—Ronnie Chiang
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of The Daily Show and Diego Luna of Rogue One: A Star Wars Story are two actors who
perform their roles in their nonnative English accents, for example.

CONCLUSION

My goal in writing this chapter was to dispel the notion that existing speech tech-
nologies provide a linguistic level playing field for all users. Speech technologies are
not revolutionary, and it is erroneous to claim that they are. They are biased, and
they discipline. As more devices embed speech as a mode of communication using
standard accents, speakers who cannot or will not assimilate will continue to be
marginalized. However, given the growing services across a range of devices and con-
texts, speech technologies are an ideal platform for the performance and representa-
tion of linguistic diversity. Given this potential, Meryl Alper challenges us to ask the
critical question with regards to the design and development of speech technologies:
“who is allowed to speak and who is deemed to have a voice to speak in the first
place?”** The question is an important one as it goes to the heart of representation
and inclusion. Connectivity and access to technology cannot be ethically purported
as a human right, if all people don’t have an opportunity to hear themselves repre-
sented in the technology that they use.

Looking back at the last fifty years of speech technology development, the fact
that we have figured out how to teach and train our technology to speak and rec-
ognize human speech is in and of itself an amazing technological accomplishment.
However, it is not enough that our technologies just speak, in the same way that it
is not enough that our children just have a school to attend or that adults just have
access to health care. In the same way we expect our physical spaces—where we
work, play, and learn—to support and reflect our identity, culture, and values, so too
we should expect and demand that our technology—as tools that support our work,
play, and learning—also reflect our identity, culture, and values. I, for one, look for-
ward to the day when Siri doesn’t discipline my speech but instead recognizes and
responds to my Trinidadian accent.
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