Speech Al for All: The What, How, and Who of Measurement

Kimi V. Wenzel
Carnegie Mellon University
Pittsburgh, USA

Alisha Pradhan
alisha.pradhan@njit.edu
New Jersey Institute of Technology

Maria Teleki

mariateleki@tamu.edu
Texas A&M University

kwenzel@cs.cmu.edu USA College Station, Texas, USA

Tobias Weinberg Robin Netzorg Alyssa Hillary Zisk

tmw88@cornell.edu robert_netzorg@berkeley.edu alyssa@assistiveware.com
Cornell University University of California, Berkeley AssistiveWare

USA Berkeley, California, USA Amsterdam, Netherlands
Anna Seo Gyeong Choi Jingjin Li Raja Kushalnagar
sc2359@cornell.edu jingjin@aimpower.org Gallaudet University
Cornell University Almpower.org Washington, DC, USA

Ithaca, New York, USA

Mountain View, California, USA

raja.kushalnagar@gallaudet.edu

Colin Lea Abraham Glasser Christian Vogler
colin_lea@apple.com abraham.glasser@gallaudet.edu Gallaudet University
Apple Gallaudet University Washington, DC, USA
USA USA christian.vogler@gallaudet.edu

Nan Bernstein Ratner
nratner@umd.edu
University of Maryland, College Park
USA

Ly Xinzheén M. Zhangsin
Brown

lyxinzhen.zhangsunbrown@autistichoya.com
National Disability Institute, USA;

Allison Koenecke
Cornell University
Ithaca, New York, USA
koenecke@cornell.edu

Georgetown University

Karen Nakamura
knak@berkeley.edu
University of California, Berkeley
USA

Abstract

Optimized for “typical” and fluent speech, today’s speech Al sys-
tems perform poorly for people with speech diversities, sometimes
to an unusable or even harmful degree. These harms play out in
daily life through household voice assistants and workplace meet-
ing services, in higher stakes scenarios like medical transcription,
and in emerging applications of Al in augmentative and alterna-
tive communication. Standard metrics aiming to quantify these
inequities, however, fail to comprehensively understand the impact
of speech Al on diverse user groups, and furthermore do not easily
generalize to newer speech language and speech generation models.
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To address these social inequities and measurement limitations, this
workshop brings academics, practitioners, and non-profit workers
together in proactive dialogue to improve measurement of speech
Al performance and user impact. Through a poster session and
breakout group discussions, our workshop will extend current un-
derstanding on how to best leverage existing metrics, like Word
Error Rate, within the HCI design ecosystem, and also explore new
innovations in speech Al measurement. Key outcomes of this work-
shop include: a research agenda for CHI community to guide and
contribute to speech Al development, groundwork for new papers
on speech Al measurement, and a diversity-centered benchmark
suite for external evaluators.

CCS Concepts

+ Human-centered computing — Accessibility; Human com-
puter interaction (HCI); - Computing methodologies — Arti-
ficial intelligence; « Social and professional topics — Com-
puting / technology policy.
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1 Motivation — Why this workshop?

Speech AI — artificial intelligence technologies that interpret and
generate human-like speech — have accelerated rapidly, both in
their technical abilities and in user adoption. Powered by advance-
ments in automatic speech recognition (ASR), speech language
models (SLM), and speech synthesis, speech Al products are popu-
lar both as consumer technologies (ex. home smart speakers and car
interfaces) as well as in professional domains (ex. customer service
agents, Al interviewers, and meeting transcription software). De-
spite their proliferation, speech Al are limited due to their training
on typical' speech, often underserving those with diverse patterns
such as stuttering [14, 15], d/Deaf and Hard-of-Hearing (DHH)
speech [6], speech patterns of individuals experiencing age-related
changes [22, 26], aphasia [11], second language speech [10, 31],
gendered speech [25], as well as regional vernaculars and ethnic
dialects [12]. Materially, these deficiencies have far-reaching con-
sequences, such as worse medical transcriptions for people with
aphasia [2], adverse hiring outcomes for DHH individuals [20],
and psychological harms [3, 30, 31]. For the augmentative and
alternative communication (AAC) community, users often commu-
nicate through synthesized voices or with atypical prosody that
current systems fail to recognize, marginalizing them in contexts
where speech Al is becoming infrastructure for daily interaction
[28]. Recent work has shown how voice representation and ac-
cent bias in synthetic voices shape identity and inclusion in digital
spaces [5, 19, 21], while AAC-specific studies highlight how timing,
rhythm, and cultural nuance are central to expressive communi-
cation [27, 29]. Given the proliferation of AAC tools and speech
Al systems more broadly, advancing accessible speech Al is not
only a technical challenge but also a socio-cultural imperative that
directly impacts users’ agency, identity, and participation in society.
While CHI and other venues have published studies addressing the
underperformance of speech Al systems in practice, little has been
done to overview or propose new methods for measurement of
harms. For example, speech Al systems rely primarily on sparsely
populated leaderboards that overindex on singular metrics [24].
The first iteration of this workshop [32] brought together re-
searchers, practitioners, policy makers, and community advocates
to build a cross-sector coalition for fair and accessible speech Al
Together, we laid the groundwork and identified the most pressing
gaps in the designing and developing speech Al that is accessible for
!In this workshop, we define typical speech to include fluent speech, speech with a

dominant accent (often embodied by those with higher socioeconomic classes), and
dominant vernaculars.
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people with speech diversities. In the second annual workshop, we
will address the primary research gap that our expert participants
identified: measurement.

Current ways of assessing how well speech recognition works
typically considers word error rate (WER), the number of transcrip-
tion errors divided by the total words. Yet, encompassing different
types of errors into a single WER fails to capture who experiences
these errors and how the errors impact access. For example, a com-
mercial speech recognition system with “good” average WER (7%)
might still have higher errors for older adults or people with di-
verse speech abilities or patterns [6, 26]. In this context, there is an
opportunity to develop new metrics that capture these nuanced, in-
clusive, and user-centered dimensions of performance. For instance,
it might be fruitful to consider approaches such as abandonment
rate, type of breakdown, or psychological impact. While empirical
studies with diverse user groups in HCI are surfacing some promis-
ing alternatives, such as interaction-error rates, retries-to-success,
and subgroup-specific measures, we still lack systematic, widely
adopted metrics that bridge insights from these user studies into
the core evaluation of speech recognition technologies. Developing
and debating such user-centered metrics for inclusive speech Al is
a central goal of this workshop.

More recently, speech language models (SLMs) [1, 4] - condi-
tioned on both speech and text — have been proposed as an al-
ternative approach to modular ASR-based systems, offering the
promise of fully-trainable end-to-end systems that can integrate
recognition, understanding, and generation in a single framework.
These models are particularly promising for adapting to diverse
user speech, potentially enabling more equitable interactions [16].
However, equity in SLMs remains extremely underexplored: to date,
only a handful of studies have explicitly addressed fairness con-
cerns in these models [1, 17, 33]. Both ASR and SLM paradigms
are important, but they require different strategies for auditing,
intervention, inclusive design, and measurement.

1.1 Workshop Themes and Objectives

During the workshop, we will discuss the following topics, with a
goal of developing research agendas and collaborations to pursue
these lines of inquiry long-term.

e Connecting existing metrics to downstream user im-
pact. Previous work has demonstrated the disparate cogni-
tive and emotional burdens of speech Al [7, 9, 13, 18, 30]
on people with speech diversities. We aim to bridge the gap
between engineers and designers by elucidating connection
between engineer-relevant metrics and user impact. Looking
towards established metrics, such as word error rate (WER),
we will discuss potential research projects and user studies to
answer the questions: What level of WER is (un)acceptable,
for whom, in what context? How does WER specifically link
to the social and emotional impact of the end user?

e Developing new holistic metrics for different stages of
the speech Al lifecycle. As the development cycle of speech
Al continues to change, ways of measuring and evaluating
accuracy and downstream user impact must also evolve.
While WER can be useful at the model level (millions of
words) for ASR outputs in modular systems, it is often limited
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at the individual level (few words, high context) and in end-
to-end speech systems. What new methods of evaluation
and auditing may be appropriate for modular vs. end-to-end
speech Al systems?

2 Length of the workshop

This workshop will span 2 sessions (180 minutes total). See Table 1
for the complete schedule.

3 Organizers

Kimi Wenzel is a PhD candidate at Carnegie Mellon University’s
Human-Computer Interaction Institute. Her research centers on
understanding the downstream representational harms of speech
Al with a focus on psychological impacts. Her work examining
speech diversities in AT has won awards from CHI and the Center for
Machine Learning and Health. She has previously co-led workshops
at CHI and FAccT.

Alisha Pradhan is an Assistant Professor in the Department of
Informatics in the Ying Wu College of Computing at the New Jer-
sey Institute of Technology. Her research has examined design and
use of conversational voice technologies by older adults, in par-
ticular identifying the accessibility benefits and barriers posed by
these technologies, and engaging older adults in design of equitable
voice technologies. She has co-organized workshops and panels at
conferences including, ACM CHI and UbiComp.

Maria Teleki is a PhD student in the Department of Computer
Science & Engineering at Texas A&M University. Her research sits
at the intersection of spoken language processing and human-AI
interaction, focusing on disfluencies, spontaneous speech, and con-
versational systems. Recently, her work at ICWSM investigates how
large language models reflect and perpetuate biases in gendered
speech, with implications for more equitable conversational Al
design.

Tobias Weinberg is a PhD candidate at Cornell Tech whose re-
search focuses on augmentative and alternative communication
(AAC) and the socio-technical dimensions of Al-mediated speech.
As both an AAC user and researcher, his research investigates how
personalization, timing, and cultural nuance shape communica-
tive agency, identity, and privacy. Drawing on his Argentinian
and bilingual background, his research also examines how cultural
and linguistic identity are negotiated in Al-mediated communi-
cation. This dual perspective—lived experience and technical re-
search—positions him to contribute unique insights on how speech
Al can better recognize, represent, and support communicators
with speech diversities.

Robin Netzorg (she/her) is a PhD student at the University of Cal-
ifornia at Berkeley, advised by Professors Gopala Anumanchipalli
and Bin Yu. Her research focuses on interpretable models of speaker
identity that quantifies expert perception of voice quality, with an
aim to apply these methods to gender-affirming voice training and
speech therapy as assistive tools. She believes strongly in the poten-
tial for machine learning to support, not replace, human expertise,
and has tried to accomplish this via community-driven design and
collaboration.

Alyssa Hillary Zisk (they/them) is the AAC (augmentative and
alternative communication) research team lead at AssistiveWare.
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Their work addresses a variety of topics related to AAC use and
access, including some discussion of Al applications in AAC. Dr.
Zisk is also a mostly-speaking part-time AAC user. When they are
speaking, they speak near-mainstream American English, second
language Mandarin Chinese, and scattered words from Hebrew and
Yiddish. When using AAC, they struggle to access linguistically ap-
propriate speech output beyond English and gender-aligned speech
output in any language.

Anna Seo Gyeong Choi is a 5th-year PhD Candidate in Informa-
tion Science at Cornell University, where she works at the intersec-
tion of Al Ethics, Algorithmic Fairness, and Speech Technologies.
Her research focuses on evaluating and improving the fairness of
Automatic Speech Recognition systems, with particular emphasis
on high-stakes speech applications and linguistically minoritized
populations. Anna’s work has been published in leading confer-
ences including ACM FAccT, Interspeech, ICASSP, and AIES. She
is currently affiliated with University of Pennsylvania, Linguistic
Data Consortium as a Visiting Scholar.

Jingjin Li is a research fellow at AlImpower.org where she leads re-
search on co-designing inclusive Speech Al and videoconferencing
tools with the stuttering community. She has co-organized panels
and served on the organizing committee for CSCW and DIS.

Raja Kushalnagar is a Deaf Professor and Director of the Arti-
ficial Intelligence, Accessibility and Sign languages Center with
deaf-accented speech. His research explores the accuracy and us-
ability of conversational voice technologies by deaf and hard of
hearing people, and fairness, equity and inclusion in Al models and
platforms. He has served on the program committee at ASSETS,
ICCHP and CSUN.

Colin Lea is a research scientist and manager at Apple. His group
focuses on making interactive technologies — especially speech —
more inclusive for people with disabilities. His work is at the inter-
section of machine learning, HCI, and accessibility and emphasizes
data collection/curation and ML modeling.

Abraham Glasser is a faculty member in the Accessible Human-
Centered Computing and Policy (AHCP) program at Gallaudet Uni-
versity, where he is also co-director of the Rehabilitation Engineer-
ing Research Center on Technology for the Deaf and Hard of Hear-
ing (DHH RERC). He and his students conduct Human Computer
Interaction (HCI) research involving Al, speech and sign language
technologies, immersive technologies, and accessible computing
for Deaf and Hard of Hearing (DHH) users. He is also a member of
the Coalition for Sign Language Equity in Technology (CoSET) and
has contributed to published resources supporting standards work,
e.g. for Al-based interpreting. Overall, Dr. Glasser has published
numerous works and delivered award-winning presentations at
prestigious international venues, including ACM, IEEE, and other
events.

Christian Vogler is a deaf person who speaks English with an
accent that derives both from his German roots and his deafness.
He is the director of the Technology Access Program at Gallaudet
University and has led numerous grants and projects on accessible
technologies for the DHH. Some of his most recent work focuses
on both text-to-speech and speech-to-text technologies for DHH
people. He has served on the organizing committee of conferences
and workshops, including ASSETS, Gesture Workshops, Al-related
workshops, and others.
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Ly Xinzhén M. Zhingsian Brown (also published widely as Lydia
X. Z. Brown) is an internationally recognized advocate, community
organizer, community builder, and scholar-activist whose work
addresses interpersonal, corporate, and state violence targeting
disabled people at intersections of race, class, gender, sexuality, faith,
language, and nation. Ly Xinzhén is Assistant Teaching Professor
of Disability Studies at Georgetown University, founding Executive
Director of The Autistic People of Color Fund, and is creating
Disability Justice Wisdom Tarot. They serve as past president and
treasurer of the Disability Rights Bar Association, Disability Justice
Committee representative to the National Lawyers Guild board,
and a gubernatorial appointee to the Maryland Commission on
LGBTQIA+ Affairs. Outside of their scholarship and organizing
work, Ly Xinzheén is director of public policy at National Disability
Institute.

Nan Bernstein Ratner is a professor in the Department of Hear-
ing and Speech Sciences at the University of Maryland, College
Park. Her primary areas of research are fluency development and
disorder, psycholinguistics, and child language development. Nan
is a co-founder and co-manager of FluencyBank [23], a corpus of
annotated disfluent speech that has been highly influential in both
fluency research and speech AI development. She is a longstand-
ing organizer of sessions for the Annual Meeting of the American
Association for the Advancement of Science and the recipient of
multiple NIH Conference grants (R15).

Allison Koenecke is an Assistant Professor of Information Science
at Cornell University. Her research on algorithmic fairness includes
auditing disparities in ASR system performance, especially among
underrepresented speech populations including African American
English, d/Dhh, and aphasic speakers.

Karen Nakamura is a cultural and visual anthropologist and the
Haas Distinguished Chair in Disability Studies at the University of
California Berkeley, where she also runs the UC Berkeley Disability
Lab. Her research is on disability, sexuality, and other minority
social movements in contemporary Japan and the United States. Her
books, films, and articles have resulted in numerous prizes including
the John Whitney Hall Book Prize, the SVA Short Film Award, and
David Plath Media Award. Nakamura is currently collaborating on
research involving the impact of artificial intelligence / machine
learning (AI/ML) on disability communities.

Shaomei Wu is a person who stutters and the founder and CEO of
Almpower.org — a tech non-profit that researches and co-develops
disfluency friendly Al technologies for, with, and by the stuttering
community. Her research explores fairness and ethical issues in
mainstream technologies including social media, Al, and videocon-
ferencing. She has co-organized workshops at CHI and CSCW, and
has served as a workshop co-chair for ICWSM.

4 Publishing plans

Participants will be encouraged to publish their workshop papers on
arXiv. Accepted papers will be distributed and archived at workshop
proceedings with an index submission, as well as on the workshop
website.
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5 Accessibility

Given the workshop’s focus on the accessibility and equity in speech
Al, we will welcome and expect attendees with speech diversities,
such as DHH individuals [8], AAC users and people who stutter.
Sign language interpreters and live transcriptions will be requested
and arranged to facilitate the full participation of all attendees
in our workshop. Leading up to the conference, we will solicit
accessibility requests from participants to assess their specific needs
and preferences. At the beginning of both sessions, we will review
community guidelines on respectful communication.

6 Offline Materials

The workshop keynote will be recorded and posted online. (Due to
the discussion based nature of the other workshop activities, they
will not be recorded.) Accepted workshop papers will be posted on
our website for the public to engage with.

7 Activities

The first session of the workshop will foster productive engagement.
A keynote address will introduce the central themes and lay the
foundation for our discussions. Following the keynote, a poster
session featuring participants’ accepted papers will provide an
opportunity for interaction and exchange, setting the stage for
collaboration.

The second session will build upon the connections made with
structured group discussions. These discussions will be centered
upon our two primary research themes. To aid the productivity of
these discussions, participants will be sorted into groups based on
a pre-survey to ensure those with common interests and diverse
backgrounds are able to collaborate. Walk-in participants will be
sorted based on an expedited version of this survey. In their groups,
participants will identify a scribe and be given a set of specific ques-
tions to address. After these discussions, there will be a shareout
from each group and closing remarks.

Table 1: Workshop Timetable (180 minutes)

Minutes | Activity

Invited Keynote: Summarize current work
in this domain, introduce research questions,
establish community guidelines for respectful
and productive discussion.

Poster Session: Participants will present their
accepted workshop papers in a poster format.
— Break

Guided Discussion #1: In breakout groups,
participants will discuss the first research ob-
jective: Connecting existing metrics to down-
stream user impact.

30 min.

60 min.

30 min.

30 min. Guided Discussion #2: In breakout groups,
participants will discuss the second research
objective: Developing new holistic metrics for
different stages of the speech Al lifecycle..
Shareout

Closing Remarks

20 min.

10 min.
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8 Post-Workshop Plans

We will close the workshop with a discussion that reflects our
collective learnings and build a plan to create momentum in fair
and inclusive speech Al for all.

The participants will be encouraged to publish their optional pa-
pers on arXiv and the workshop’s website for archival and visibility
purposes. The participants will have the opportunity to co-author
research papers built on the insights from the guided discussions
and form cross-sector, interdisciplinary working groups around the
most important research questions proposed at the workshop.

The research papers will be published on the workshop’s website
and submitted to CHI or ACM Interactions. The working groups will
be self-organized through mailing list and regular virtual meet-ups
to drive forward the research agenda developed at the workshop.
Collectively, the work groups will also carry out follow-up activ-
ities such as identifying funding and collaboration opportunities
(e.g. joint grant proposal, shared projects), planning for additional
workshop on fair and accessible speech Al at CHI or other venues
(e.g. NeurIPS, CSCW, FAccT), organizing special issues in relevant
journals, and establishing the infrastructure for industry-academic-
community partnership.

9 Call for Participation

This double session CHI 2026 workshop invites researchers, practi-
tioners, policy makers, and community members interested in fair
and inclusive speech Al technologies to explore new opportunities
for speech Al measurement for people with speech diversities and
disabilities.

Participants will span experts from industry and academic, cen-
tering the experience of users with speech diversities to better
understand the gap between existing measurement of speech Al
systems, and what we collectively ideate as a more representative
set of standards for inclusive speech Al These standards, which
more realistically map onto diverse user experiences, will lead to
the co-creation of more comprehensive benchmarking and measure-
ment strategies for speech Al developers to study and implement.

Participants are encouraged, but not required, to submit position
papers, tech demo papers, technical research papers, policy papers,
as well as experience reports and briefs from other fields, under the
general theme of understanding and improving speech Al technolo-
gies for and with people with speech diversities. Accepted papers
will be presented during the workshop as a poster presentation,
and published on the workshop’s website.

Interested participants can apply by completing a digital form to
share their background and motivation for participation, with an
option to attach a paper of up to ten pages (plus references) in the
ACM single-column format. The workshop organizing team will
select participants based on the alignment between the participants’
backgrounds and the workshop themes, while striving to assemble
a diverse group across a range of disciplines, methodologies, and
seniorities.

10 Note about Past Workshops

This workshop is a sequel to last year’s workshop, Speech Al for
All: Promoting Accessibility, Fairness, Inclusivity, and Equity [32].
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11 Expected Size of Attendance

Based on paper submissions and attendance of last year’s workshop,
we expect an interest of 30-50 participants, which we can cap based
on room capacity.
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