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Abstract 
 

 Traditionally, assistive technology research has focused on specific disabilities, often 

overlooking the intersection of race and age. This capstone addressed racial disparities in 

assistive technology design by exploring how Black American older adults with hearing 

loss interact with automatic speech recognition (ASR) transcription apps and 

investigating their preferences for ASR designs. This project employed a contextual 

inquiry with interviews and observations, followed by co-design workshops to elicit user 

issues for this group. This study’s findings highlight stigmas within the Black community 

regarding hearing loss and design preferences in ASR technology for Black American 

older adults, such as respectful design and misconceptions of AI. This capstone project 

offers insights to enhance the design and usability of ASR technology for Black 

American older adults with hearing loss, highlighting the importance of intersectionality 

in HCI and providing design guidelines to promote inclusivity and reduce biases. 
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1 Introduction and Background  
 Research on assistive technologies often focuses solely on disability (e.g., [1, 3, 15]), 

overlooking identities such as sexuality, gender, age, and race [25]. Ignoring these factors 

limits the understanding of people with disabilities’ daily experiences and introduces 

unintended biases that make assistive technologies less effective and less likely to be 

adopted. Automatic speech recognition (ASR) is one such technology. ASR uses AI to 

generate automatic captions, helping hearing and Deaf or Hard of Hearing (DHH) 

individuals better understand videos and conversations, particularly when sign language 

or interpreters are unavailable [4]. However, prior research has demonstrated that ASR 

systems struggle to accurately interpret Black voices, accents, and dialects [9, 23, 28].  

Past research within the AWARE-AI NRT program at the Rochester Institute of 

Technology investigated the intersection of age and disability. Researchers determined 

how DHH older adults utilized ASR mobile applications and their design preferences for 

such apps. Building on the AWARE-AI program’s findings and addressing racial 

disparities in ASR technology, this paper focuses on the intersecting identities of race and 

age. Specifically, the capstone investigates how racial identity influences the use and 

design of ASR transcription apps for Black American older adults with hearing loss. 

 ASR systems are commonly used today in closed captioning and virtual assistants 

[28]. They are also utilized in transcription apps to assist DHH individuals with live 

conversations. Apps like Live Transcribe and Live Transcribe+ enable users to speak into 

a phone and see instant transcripts, facilitating communication between DHH and hearing 

individuals in settings like doctor’s appointments and group hangouts. All ASR systems 

face challenges, such as producing inaccurate transcripts [4, 5], struggling with accents 

and dialects [27, 36, 39], and failing to convey emotions [24, 29, 30]. For the Black 

community, these issues, particularly ASR’s difficulty in understanding accents and 

dialects, stem from the exclusion of race as a consideration in technology design, leading 

to racial biases [9, 23, 28]. Although often unintentional, these biases can harm people of 

color, affecting their mental health and self-confidence [11, 12, 16]. 

This study aims to combat racial bias by including Black American older adults in the 

design process of ASR transcription apps. Building on prior research, we developed 

several designs to address ASR shortcomings and conducted co-design workshops where 

participants shared their opinions and created their own designs. This approach aligns 

with Harrington et al.’s, 2019, [19] recommendations for co-design with marginalized 

groups. 

To address racial bias in ASR technology we must first understand how people of 

color use ASR and identify race-related challenges. Thus, I ask the following questions: 

• Can racial identities, specifically Black American older adults with hearing 

loss, influence interactions with ASR transcription apps?  

• What impact, if any, is there on the contexts in which they are used?  

• And, are there any stigmas with using ASR within the Black community?  



Understanding the complications people of color face with assistive technology can 

guide improvements through collaborative design, leading to my third question:  

• How do participants, specifically Black American older adults with hearing 

loss, draw on their racial identities during a co-design workshop to inform 

design decisions for ASR transcription apps?  

To answer my research questions, I recruited seven Black American older adults with 

hearing loss and conducted individual contextual inquiries and group co-design 

workshops. The results highlight stigmas associated with hearing loss within the Black 

community, current and future use of ASR technologies, and design suggestions for ASR 

transcription apps. This capstone emphasizes the importance of race in assistive 

technology design, addressing gaps in research on ASR design preferences among Black 

American older adults with hearing loss. It also contributes design guidelines for creating 

ASR transcription apps tailored to this group, based on the data from this study. 

It is important to note the work being done within this capstone is not the first to 

explore the intersectionality of race and disability. Instead, it is a response to a call of 

action from prominent researchers within the field such as Dr. Schalk who explores Black 

disability politics [40], Dr. Williams whose work focuses on race within HCI specifically 

amplifying Black voices and including Black participants [33], and Dr. Harrington whose 

work revolves around including Black older adults in conversations about emerging 

technology [22]. They ask researchers to consider race and background, personal 

preferences, lifestyle, and culture in design decisions. Thus, this work contributes to this 

movement by including Black American participants with hearing loss in design 

investigations and foregrounding their experiences and preferences. 

 

2 Related Work 
An awareness of intersectional identities in HCI ensures that marginalized groups are 

not overlooked. As Rankin et al., 2020, [37] highlight, intersectionality is both a tool to 

combat social injustices and a means to promote inclusion. The intersection of race and 

disability elevates race and ethnicity as essential aspects of identity that significantly 

shape how individuals navigate their disability and interact with assistive technologies 

[21, 31]. Failing to include race as a framework in technology design overlooks these 

intersections and contributes to the development of racially biased technologies [16, 33]. 

 

2.1 Race and ASR 

ASR technology is used for various speech-to-text applications, such as closed 

captioning and voice assistants like Alexa and Google Home [28]. Racial inequalities in 

ASR are evident, with studies showing higher word error rates for Black voices compared 

to White voices [28]. Brewer et al., 2023, [9] and Harrington et al., 2022, [23] revealed 

similar frustrations among Black older adults, who resorted to code-switching or using a 

‘White voice’ to be understood by voice assistants. Although the misunderstanding by 



ASR systems is unintentional, this racial bias can negatively impact Black users [11, 12, 

16]. In a Wizard of Oz experiment, Wenzel et al., 2023, [45] found that Black 

participants experienced decreased self-esteem and confidence when voice assistants 

misunderstood them, whereas White participants blamed the technology. These findings 

highlight how racially biased technology weakens user trust, emphasizing the need to 

consider race in ASR design. While past research focuses on transcription errors, gaps 

remain in understanding Black users’ design preferences for ASR apps. 

 

2.2 Co-design with Black Older Adults 

Co-design and participatory design workshops in HCI engage end-users in the design 

process, resulting in more inclusive, user-driven solutions compared to traditional 

methods where users are consulted after prototypes are built [2, 41]. While co-design 

workshops specifically involving Black older adults with hearing loss are limited, 

previous research has engaged Black older adults in co-design workshops centered on 

voice assistants [9, 20]. These studies aim to address racial disparities in voice 

technologies, particularly for Black older adults who are often excluded from technology 

discussions. Both Harrington et al.’s, 2019, [20] and Brewer et al.’s, 2023, [9] studies 

began with initial sessions or interviews that explored participants’ everyday experiences 

and opinions about voice technologies before transitioning to co-design activities. This 

approach aligns with guidelines for conducting co-design workshops with marginalized 

groups, which emphasize building trust by meeting with participants multiple times, 

understanding historical contexts, and following through on commitments [19].  

In addition to co-design structures, guidelines exist for materials and expected 

behaviors based on participant groups. While there are no specific guidelines for Black 

older adults with hearing loss, insights can be drawn from co-design workshops involving 

Black older adults, Deaf or Hard of Hearing (DHH) older adults, and older adults more 

broadly.  

For Black older adults, Harrington et al., 2019, [19, 20] recommend tailoring 

materials and addressing sociocultural factors, such as perspectives on education. They 

note that some participants may take on leadership roles, while others may feel 

inadequate. For DHH older adults, Sakaguchi-Tang et al., 2021, [38] emphasize 

encouraging equal participation. Regarding older adults in general, Pradhan, (2021), [34] 

observes that their design suggestions may not always reflect personal preferences, as 

participants sometimes stereotype the older population rather than designing for their 

own needs [35]. Lazar et al., 2021, [32] suggest informing participants about planned 

activities in advance to avoid minimal engagement or participation motivated solely by a 

desire to please researchers. Although these guidelines are not specific to the participant 

group in this study, they offer valuable insights toward fostering active and meaningful 

participation in co-design.  



2.4 Challenges within ASR and Captioning 

Aside from difficulties understanding accents, ASR systems also struggle to 

accurately transcribe phonetically similar words, understand voices in noisy 

environments or small group settings, and convey emotions [13, 14]. Previous research 

has explored visual design strategies to address some of these challenges. For example, 

Berke et al., 2017, [5] investigated methods like red text and underlining to highlight 

low-confidence captions, indicating uncertainty in transcription accuracy. De Lacerda 

Pataca et al., 2024 and Hassan et al., 2023,  [24, 29] explored using color and opacity to 

convey emotions in video captions. While these studies received positive feedback from 

DHH individuals, they did not include Black older adults with hearing loss. To address 

these gaps, I developed sample designs focusing on four key categories: handling 

transcription errors, managing multiple speakers, notifying users when their speech is not 

properly heard, and conveying emotions through text. These designs build upon insights 

from previous studies to assess preferences within this specific demographic. Designing 

for Social Accessibility (DSA) Method Cards address social issues in assistive 

technology, such as awkward moments [42–44]. To encourage discussions on how race 

influences social issues related to ASR, I use these cards in my co-design workshops to 

evaluate ASR designs with Black older adults who have hearing loss. 

 

3 Method 
Modeled after the mixed-method approach in Harrington et al.’s, 2020, [23] study, 

this project consists of two parts: a contextual inquiry and a co-design workshop. Part 1: 

Contextual Inquiry, involves a semi-structured interview and observation to understand 

how Black American older adults with hearing loss use ASR or other assistive 

technologies in daily life. Part 2: Co-Design Workshop, explores participants’ design 

preferences for an ASR app. 

 

3.1 Participants 

Seven Black American participants, aged 65 to 78, participated in the study: five 

female and two male. Participants were from Rochester, New York, a city with strong 

historical ties to civil rights and social justice and a population that is 37.9% Black or 

African American [46]. All participants had hearing loss but did not identify as being part 

of the Deaf Community. The severity and onset of their hearing loss varied, as did their 

education levels and occupations. Recruitment flyers asked for Black people aged 65 and 

above with hearing loss. Flyers were posted at the NTID building on campus, placed in 

hearing loss clinics, emailed to various nursing homes and senior living communities, and 

distributed at local organizations for older adults in the Greater Rochester area. P1 was 

recruited at a hearing loss association meeting, and the rest through snowball sampling, 

resulting in participants being relatives or acquaintances. All participants confirmed 

having hearing loss, though some noted they did not personally feel it but acknowledged 



it based on hearing test results, family comments about their poor hearing, or noticing 

changes over time. All participated in both parts of the study: Part 1 was individual, while 

Part 2 had two groups—P1, P2, P3, and P4 in one, and P5, P6, and P7 in the other. 

Participant details are in Table 1. Compensation was $30 for Part 1 and $90 for Part 2.  

 

P# Gender Age Years of Hearing 

Loss 

Level of Education  

P1 M 77 1 Some College 

P2 F 76 3 Few Years in College 

P3 F 78 10 A few Higher Education Courses 

P4 F 83 10 2 Years of Higher Education 

P5 M 77 12 Undergraduate Degree 

P6 F 75 2 Graduate Degree 

P7 F 81 4 Graduate Degree 

                                                      Table 1: Participant Demographics 

 

3.2 Part 1: The Contextual Inquiry 

Drawing from Harrington et al.’s, 2019, [19] recommendations for building trust with 

participants, the contextual inquiry was conducted before the co-design workshops, from 

April 5 to 17, 2024, to get to know the participants. Communication with participants had 

been ongoing for about a month before the contextual inquiries. This process included a 

20-minute conversation with the first participant at a hearing loss association meeting and 

multiple phone calls with other participants to discuss the study, its objectives, and an 

introduction from the interviewer, ensuring participants felt comfortable enough to invite 

interviewers into their homes. Five inquiries took place in participants’ homes, one at a 

participant’s sister’s home, and one at the university. Figure 1 shows three of these 

locations. Participants chose suitable interview spots, such as the living room, kitchen, or 

dining table, and minimized background noise by turning off the TV. Some asked about 

the journey and offered drinks or snacks, expressing concern for the researcher’s safety 

when visiting unfamiliar homes.  

Interviews started with an engaging question, followed by research and demographic 

questions on hearing loss, assistive technology use, and ASR opinions. Participants 

demonstrated any assistive technology and highlighted hearing challenges, such as P1’s 

difficulty hearing the TV from the back of the living room (Figure 1 (A)). They shared 

personal experiences with hearing loss in the Black community, ranging from positive to 

discriminatory. Participants were introduced to and tested the Live Transcribe+ ASR app 

on an iPhone made for real-time communication. This app was chosen because it offered 

a free trial and served as a high-level concept to help older adults understand how ASR 

transcription apps function in real time. The sessions lasted 15 to 35 minutes, ending with 



small talk and planning for Part 2. All questions asked during the Contextual Inquiry can 

be found in Appendix 1. 

 

 
Figure 1: (A) Location for P1, P2 and P3 Interviews. (B) Location for P5 and P6 Interviews. (C) 

Location for P7 Interview 

 

3.3 Part 2: The Co-Design Workshop 

The Co-Design Workshop took place in a private meeting room at the RIT campus in 

two sessions: Group 1 on April 10th with four participants, and Group 2 on April 29th 

with three participants. Workshops were designed for small groups with at least two 

participants to allow for collaboration. Groups were formed based on convenience, 

scheduling, and participant relationships. The workshop began with an introduction and 

explanation of Designing for Social Accessibility (DSA) Method cards, which prompted 

discussions on social issues in assistive technology. Participants used the DSA Method 

cards to evaluate sample designs based on four prompts: Error Correction, Speaker 

Identification, Notifications for Influencing Speaker Behavior, and Text Appearance and 

Emotions. Error Correction showed how to correct incorrect words in transcripts; Speaker 

Identification showed how various speakers can be recognized. Notifications for 

Influencing Speaker Behavior showed notification styles for when the speaker is 

speaking too fast. Text Appearance showed colorful text and font variations to convey 

emotions. Figure 2 shows one sample design from each prompt. The entire Co-Design 

Workshop procedure can be found in Appendix 2 and all sample designs are provided in 

Appendix 3. 

 



 
Figure 2: (A) Error Correction design with a single word replacement option. (B) Speaker 

Identification with different color borders to each speaker's speech bubbles. (C) Notifications for 

Influencing Speaker Behaviors design with a green circle above the mic icon with a turtle, that reads 

“speak slower.” (D) Text Appearance and Emotions design that shows the word “good” in yellow 

with an emoji to convey happiness  

       

All groups were meant to receive printed versions of the sample designs for easy 

sharing and comparison. Due to printing issues, Group 1 viewed the designs on an iPad, 

making it difficult to compare designs and pass them around. Group 2 received printed 

designs, which were easier to pass around and make notes on. After introducing each 

design prompt, participants viewed the designs, asked questions, and made comments on 

design elements they liked or disliked. They were asked to explain their opinions and 

suggest changes or original ideas. A sample drawing showed the low-fidelity level 

expected from participants. Group 1 only drew after the first prompt, with later 

suggestions discussed verbally or drawn by the researcher for clarity. To encourage more 

drawing in Group 2, printed iPhone templates and sample designs were provided, but 

participants drew only when verbal suggestions were not understood. Figure 3 shows 

Group 1 participants drawing and Figure 4 shows Group 2 participants discussing. The 

workshops ended with an exit interview on personal sentiments, communication, and 

workshop effectiveness. The workshops lasted 45 minutes to an hour and five minutes. 

 



    
   Figure 3: Participants Drawing in Group 1            Figure 4: Participants Discussing in Group 2     

    

3.4 Data Analysis 

All contextual inquiries were voice recorded and transcribed within one week. Due to 

technical issues, P4's interview was not recorded; notes taken during the interview were 

later transcribed. The co-design workshops were video recorded and transcribed over two 

weeks. I followed Braun and Clarke's, 2006, [7] inductive thematic analysis method to 

analyze the transcripts, creating codes from the data and organizing them into themes and 

key concepts using Miro. 

 

4 Results and Deliverables 
The contextual inquiry and co-design workshops reveal participants' views and 

practices related to hearing loss, shaped by their experiences within the Black community 

and as Black Americans. The findings are organized into three main areas: Hearing Loss 

and ASR in the Black Community, which explores the stigma surrounding hearing loss 

and the use of assistive hearing technology in the Black community and among older 

adults; ASR Design Preferences, which details participants’ opinions and suggestions for 

designing ASR systems and Misconceptions of AI, which highlights participants’ 

reactions to AI features within the ASR transcription app. 



4.1 Hearing Loss and ASR in the Black Community  

4.1.1 Stigmas and Social Issues  

When asked about stigmas in the Black community regarding hearing loss, five of 

seven participants believed such stigmas exist. Some shared personal stories, while others 

spoke generally. P6 stated that hearing loss in the Black community is often viewed 

negatively and can lead to cruel treatment. 

  “I think there is [a stigma]. So the thing is, there’s always a problem 

in terms of whatever Black folks have, unfortunately, they want to go 

and say you're special, you’re [r------d] 1 … just being cruel.'” -- P6 

Aligned with the findings of Harrington and Edge’s, 2023, [22] study, participants 

discussed systemic racism’s impact on Black communities, contributing to inadequate 

healthcare and a reluctance to seek medical help. P5 mentioned that hearing loss stigmas 

exist among children in the Black community, not just older adults, noting, “I'm gonna 

turn that around and say more so children. They're not being properly tested [for hearing 

loss] and so therefore there are stigmas put on them.” He claimed hearing issues in 

children often go undetected, leading to learning challenges and stereotyping. P1, P2, P4, 

and P5 believe the negative stigmas regarding hearing loss in the Black community 

prevent individuals from discussing, seeking help for, or admitting their hearing loss. P1 

shared that a Black girl in his high school could not hear out of one ear, but no one knew 

until years after graduation. P2 mentioned she discovered many family members were 

wearing hearing aids recently when she contacted them about our project.  

  “A lot [of people] don't want to admit that they can't hear. Don't want 

to go to the doctors, you know. In fact, we just finding out when we 

heard about you, and we're calling [people] and they say ‘Oh, I wear, 

I've got a hearing aid.’ We don't even know family members that have 

[hearing aids] I mean, they've never said anything.” -- P2 

P3 stated that stigmas exist in all communities, regardless of race. Despite being asked 

about stigmas, P7 was the only participant who did not mention any. Instead, she spoke 

about a positive interaction between a deaf boy and the Black community she was part of 

as a child. 

  “In my community we only have one deaf person, it was a man, a boy 

rather. And everybody had to really, you know, help him. Because - he 

tried to teach us sign language, but a lot of us kind of understood what 

he was saying….They loved him.” -- P7 

Participants' experiences of hearing loss within the Black community varied, with some 

positive and some negative. The impacts of these experiences are reflected in the way 

participants currently use and discuss the future use of assistive technologies. 

 
1 Censored a word considered offensive by the disability community [17] 



4.1.2 ASR Technology Use 

Discussions with participants about hearing aids and ASR technology revealed 

findings consistent with prior research on the socio-emotional and psychological 

reactions of older adults and Black older adults who resist or are skeptical of assistive 

technology [9, 10, 22, 23]. 

Although all participants had hearing loss and were advised to use hearing aids, they 

denied the need for such technologies, reflecting varying levels of pride and self-

awareness. Two participants outright refused ASR and hearing aids. P1 said he wouldn’t 

wear a hearing aid because it would confirm his hearing loss and affect his mental health, 

while P5 saw ASR as useful for others, not himself.  

“I’d never want to use it [hearing aids]. Because it’s like, making 

myself... think I’m deaf. It would affect me mentally ” – P1 

The other five participants expressed openness to using ASR in the future if needed. 

Some were reluctant and concerned about others’ perceptions, such as P6, who found it 

awkward to ask people to speak into a phone for the ASR app. As P6 noted, “But how do 

you approach people about speaking into the phone? They might be a little hesitant to do 

that.” However, some participants were fully on board with ASR, like P3, who embraced 

aging and was comfortable using the technology. 

  “I always say it’s a blessing. I'm comfortable with my age. I'm 

comfortable with the fact that I'm still here. So you know, I don't feel 

like I will ever be ashamed… definitely would do this one [ASR app]” -

- P3 

Similar to prior research with Black older adults and voice assistants [9, 22, 23], 

participants raised concerns about ASR’s ability to accurately translate various accents 

commonly heard among Black relatives and friends. P1, P2, and P3 mentioned that 

understanding their grandchildren, who speak with Southern U.S. accents, was sometimes 

difficult. They believed ASR would encounter similar challenges.  

Overall, participants noted that ASR could help in communication with fast talkers, 

soft speakers, or in group settings. They mentioned potential use cases like buses, 

casinos, churches, nursing homes, family gatherings, and prayer circle Zoom calls, 

covering both intimate and public settings.  

 

4.2 ASR Design Preferences 

During the co-design workshops, most of the results pertained to the design 

preferences of Black American older adults with hearing loss. 

4.2.1 Spelling Concerns  

One concern raised by participants related to common issues older adults face. The 

first issue mentioned by both groups was the potential lack of spelling knowledge among 

users. The Error Correction design options required users to select a suggested word or 



type in their own to replace an incorrect word, which could be challenging if the user 

does not know how to spell the correct word. To address this, P5 and P6 suggested 

replacing the ‘Type your word’ button, shown in Figure 5 (A), with the ‘Record Again’ 

button, shown in Figure 5 (B), both circled in blue. Figure 5 (C) shows the new design. 

 

 
Figure 5: (A) Error Correction sample design 2. (B) Error Correction sample design 3. (C) A 

drawing showing the combination of Error Correction sample design 2 and design 3. 

 

Some participants felt Figure 5 (A) was too busy with three options and preferred 

Figure 6 (A) with one option. P7 wanted further instruction in Figure 6 (A) if the 

suggested word was incorrect, she suggested adding a yes or no button below. The new 

design is shown in Figure 6 (B). 

 

 
Figure 6: (A) Error Correction sample design 1. (B) Addition of ‘yes’ and ‘no’ buttons to Error 

Correction sample design 1. 

 

4.2.2 Respectful Design  

Although age-related factors such as font size are important, participants noted that 

designs for older adults should not be condescending. While larger font sizes are 

appreciated, they should be appropriately sized; excessively large text can be perceived 

as disrespectful. As P5 explained, “You don't want it real big because it just throws the 

whole thing off… they'll feel like they’re being criticized.” 

 

Older adults found some design samples rude or disruptive to conversation flow. 

Participants disliked large red pop-up designs (Figure 7 (A) and (B)) and viewed them as 

intrusive due to their screen-blocking and conversation-interrupting nature. Participants 

preferred designs with subtle colors that still grabbed attention to notify speakers without 



interrupting them. Including the word “please” in notifications was also favored and 

considered polite. Both groups suggested notification styles that could alert a single 

speaker to speak slower without disrupting the entire conversation. In Group 1, P3 

proposed changing the single speaker's words to a different color to indicate they should 

speak faster. This suggestion is shown in Figure 7 (C), illustrated by the researcher during 

the co-design workshop. 

 
Figure 7: (A) Error Correction sample design. (B) Notifications for Influencing Speaker Behavior 

sample design. (C) Notification Style suggested by P3. 

 

In Group 2, P5 suggested to keep the elements—the turtle, green color, and “please 

speak slower” wording—from Figure 8 (A) and Figure 8 (B) (both circled in blue), but 

place them on the mic icon and add grow and shrink animations to capture the speaker’s 

attention. As P5 mentioned, “I like this, it says the word please. It's not offensive, this is 

more appealing.” The new design is shown in Figure 8 (C). 

 
Figure 8: (A) Notifications for Influencing Speaker Behavior sample design 1. (B) Notification Style 

sample design 2. (C) Drawing that combines Notifications for Influencing Speaker Behavior sample 

designs 1 and 2 

 

4.2 Misconceptions of AI 

Participants in the workshop demonstrated they are not fully up to date with current 

technology and may not understand commonly used features. Both co-design workshop 

groups raised concerns about spelling when evaluating the Error Correction sample 

designs and noted that auto-correct is not a suitable solution. Many found auto-correct 

confusing and inconvenient due to its tendency to suggest wrong words or automatically 

change correct words. As P3 stated, “In case it [autocorrect] didn't really understand me 

I wanna choose my own.” 

Throughout the co-design workshops and contextual inquiry sessions, participants 

voiced numerous cautionary comments about AI. For instance, P5 whispered 'AI' in an 



ominous tone whenever it was mentioned, indicating wariness about AI's capabilities. P1 

expressed concern about AI storing his conversations, fearing privacy invasion. A major 

misconception occurred with a feature that automatically added emojis to transcriptions 

based on spoken words, shown in Figure 8.  

 
Figure 9: Text Appearance and Emotion design that shows the word “good” appears in yellow, 

accompanied by an automatically added emoji to convey happiness. 

 

Participants assumed the AI was detecting the speaker's emotions and selecting 

emojis accordingly, rather than choosing emojis based solely on the transcribed words. 

They expected the AI to display emojis reflecting the speaker's true feelings. As P7 

noted, “You tell me one thing and the emoji will tell me something different.” Most 

participants disliked this feature and felt it was an invasion of their thoughts. They did not 

want their emotions displayed at all times. One participant even asked if he could turn off 

the feature for himself but keep it on for others, believing the emojis could help him 

determine if someone was lying. This misconception initially led to a negative reaction to 

the emoji feature. However, after clarifying that the emojis were based on transcribed 

words and not intended to reflect emotions, participants became more accepting of the 

design. Despite this, they still had concerns about unfamiliarity with current technology 

and understanding each emoji's meaning. As P3 stated, “Because I be trying to figure out 

what people say these days there will be a moon with a face and the hearts around it.” 

To avoid misunderstandings, P3 suggested including a list of emojis and their meanings 

in the app for users to reference. 

 

5 Discussion 
This project provides information on the influence of personal experiences with 

aging, hearing loss, and assistive technologies, and implications for preferences for ASR 

design among Black older adults with hearing loss. 

 



5.1 Stereotypes, ASR Interactions, and Behaviors of Black Older Adults 

Stereotypes and stigmas surrounding hearing loss, hearing aids, ASR, and health are 

common among Black older adults with hearing loss. As shown in prior work with Black 

older adults [22], these stigmas often stem from mistrust in healthcare due to systematic 

racism and racial disparities and lead many to keep health issues private. Despite 

acknowledging these stigmas, participants struggled to accept their hearing loss and 

expressed reservations about hearing assistive technologies. For example, participants 

who initially claimed indifference to others’ opinions later preferred a discreet ASR app 

in public. The limited use of ASR among Black older adults with hearing loss prevents us 

from drawing clear conclusions regarding my first two research questions about the 

interactions and contexts in which ASR is used. However, due to the stigmas surrounding 

hearing loss within the Black community, public use of ASR technology may not be 

widely accepted. Additionally, in Harrington et al.’s, 2019, [20] study, Black American 

older adults expressed a desire to keep their health issues private, even from people they 

see regularly, such as family, friends, and neighbors. This caution stems from concerns 

about information spreading, which further reinforces existing stigmas within the 

community. 

 

5.2 ASR Preferences and Negative Perceptions of AI 

Aside from stigmas and reluctance to use ASR, Black older adults with hearing loss 

also expressed negative perceptions and skepticism toward certain features and design 

aspects of ASR transcription apps. Similar to findings in prior work with Black older 

adults and voice assistants [9, 23], participants were concerned about the app’s ability to 

accurately understand and transcribe various accents and dialects commonly used among 

Black people. Some preferences and misconceptions were not explicitly tied to race but 

aligned with sentiments expressed by Black older adults in previous research. For 

instance, as in Brewer et al.’s, 2023, [9] study, our participants also wanted ASR designs 

to provide clear error messages and direct solutions to address issues.  

When participants learned that ASR uses AI, it initially triggered fears of privacy 

invasion and data misuse. Although privacy concerns are not uncommon among Black 

older adults’ using voice assistants and chat bots [9, 22], our findings brought out a 

notable misconception involving the emoji feature. Participants expected AI to detect and 

display their emotions as emojis automatically. Research shows that Black older adults 

often misunderstand AI’s capabilities or accuracy, leading to mistrust of its outputs and 

origins [8, 22]. In this case, participants overestimated AI’s abilities and perceived the 

feature as intrusive, leading to initial rejection of the emoji feature. However, once the 

misconception was addressed, participants appreciated the feature, demonstrating that 

clearly explaining the extent of AI's capabilities in a system can enhance Black American 

older adults' willingness to use it. 



5.3 Diversity and Inclusion in Emerging Technology Design 

As seen in prior research on racial preferences in technology (e.g., [18–20]), I 

designed the methodology with race in mind, creating a space where participants felt 

comfortable discussing racial themes. Participants shared personal experiences about the 

Black community, historical events like the Tuskegee Experiment, and systemic issues 

such as funding disparities in predominantly Black schools, which influenced their 

technology use. This capstone’s findings revealed that in both workshop groups, a 

participant naturally took on a leadership role, actively encouraging others to share 

opinions and ensuring everyone understood the sample designs. This contrasts with past 

work, such as Harrington et al., 2019, [20], where differences in education led some 

participants to feel less knowledgeable than self-appointed leaders. I identified similar 

patterns of self-appointed leaders as seen in past work, but our participants differed in 

that they knew each other and were related, which promoted mutual respect.  

Previous work emphasizes including diverse racial and marginalized groups in 

technology design. While studies have examined Black older adults, older adults, DHH 

people, or DHH older adults (e.g., [6, 9, 20, 26]), few have explored preferences at the 

intersection of these groups. Although I cannot claim that preferences are directly related 

to race, my paper’s findings reveal preferences of Black American older adults with 

hearing loss regarding ASR mobile applications, an area not previously explored. 

 

5.4 ASR app Design Guidelines for DHH Black American older adults 

The following guidelines, in Table 2, are created from the stigmas and preferences 

voiced by Black American older adults with hearing loss during our co-design 

workshops.  

1. Common technology knowledge may not be common knowledge for older 

adults: When designing for older adults, it is important not to rely solely on 

modern features like autocorrect. Do not assume new icons such as emojis and 

emoticons are straightforward. Digital literacy among older adults varies, so 

designs should provide clear instructions or information to ensure accessibility 

and ease of use for all users.  

2. AI components should be explained clearly: Older adults can carry negative 

connotations about AI and therefore AI should be explained within 

applications to avoid misunderstandings.  

3. Conversation etiquette should be upheld within design: Older adults 

consider etiquette and politeness when selecting notification styles and the 

overall visual interface of an app. Designs for notifications should prioritize a 

visually cordial and respectful appearance.  

4. Design around Stigmas and Stereotypes: ASR designs should not try to 

destigmatize, but they should have subtle notifications and appearance to 

reduce embarrassment and increase confidence for older adults using mobile 



applications. Designs should not be flashy or draw too much attention with 

features like flashing lights, haptic vibrations, or notification sounds. 

 

5.4 Limitation and Future Work 

The behaviors exhibited by participants in the co-design workshops, along with the 

study's limitations, highlight opportunities for future research. The study had a small 

sample size of just seven participants, and ideally, a study emphasizing the inclusion of 

the Black community should involve a much larger number of participants. Future work 

should aim to recruit a larger sample. 

The participants were either related or knew each other as friends. This familiarity 

may have introduced bias in how the participants interacted during the co-design 

sessions. Although they interacted positively and encouraged each other to speak, future 

research should explore co-design workshops with participants who do not know each 

other to better understand the preferences of a more diverse group. 

The printing error that occurred for Group 1 during the co-design sessions could have 

impacted the participants' understanding of the designs and, ultimately, their design 

preferences for ASR transcription apps. Future research should ensure that the same 

medium is used for all co-design groups when presenting sample designs, ideally a 

medium that can be passed around or a set of samples for each participant. 

Lastly, since some participants were hesitant to draw designs, future research should 

explore alternative, more engaging activities that encourage participation without relying 

on sketching. For example, a mix-and-match paper prototype approach, where various 

icons, speech bubbles, and other symbols relevant to ASR transcription apps are prepared 

beforehand. Participants can place these icons on an iPhone template or draw their own 

icons. This would allow participants to provide design suggestions without the emphasis 

on drawing. 

 

6. Conclusion    
This study explored the intersection of race and disability to understand ASR design 

preferences among Black American older adults with hearing loss. Seven participants 

engaged in contextual inquiries and co-design workshops, providing insights into their 

use of assistive technologies and preferences for ASR app design. While the initial goal 

was to determine if race influenced design decisions, it became clear that attributing 

preferences to a single factor like race is complex. Design preferences likely result from a 

mix of upbringing, background, and life experiences rather than one isolated 

characteristic. Nevertheless, this work enhances understanding of marginalized groups—

specifically Black, hard of hearing, and older adults—who are often overlooked. The 

findings offer a unique perspective and have led to the development of design guidelines 

for ASR mobile applications, emphasizing the importance of inclusivity and 

intersectionality in technology design. 
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Appendices  
Appendix 1: Contextual Inquiry and Script Questions  

The contextual inquiry will take place in a location of the participants choosing and will 

include observation and a semi-structured interview. Consent forms will be given out if 

they are not signed prior to this meeting.  

 

I am going to ask you a few questions regarding your hearing loss, any assistive 

technology you use for your hearing and automatic speech recognition. I will also ask 

you questions regarding race and the black community. The purpose of the project is to 

understand the influence of race on the use of assistive technology so any stories, 

memories, or experiences you think are relevant and are comfortable sharing I would 

really appreciate and encourage you to share.  

 

I am going to start with a fun question just to get us going and comfortable:  

 

Question Options:  

1. Can you tell me the story of how you met your partner?  

2. What is your favorite meal to prepare and why?  

3. Can you tell me about one of your favorite childhood memories?  

 

Part 1: Hearing Loss Background 

1. Can you describe the extent of your hearing loss? For example, when did it start 

and how severe would you say it is?  

2. What are some common daily activities that are affected by your hearing loss?  

3. Are there any activities or places you now avoid due to your hearing loss?  

4. Have you felt any negative feelings such as shame or discrimination because of 

your hearing loss? Maybe specifically with relatives, friends, or certain 

communities?  

5. Do you ever feel that there are stigmas when it comes to being deaf or hard of 

hearing within the Black community?  

 

Part 2: Assistive Technology  

6. What technologies (if any) are you currently using to assist with hearing? These 

could include hearing aids or other technologies like laptops, smartphones, tablets 

and online chat apps.  

7. If you are not using any technologies, why not?  

8. Could you show me these technologies?  

9. Can you take me through your daily activities in which you use these 

technologies? Either explain or show me.  

10. Are there times when you have difficulties with these technologies? 



11.  Have these technologies aided or hindered any communication in daily life?  

12. Do you ever feel ashamed or like you cannot use these technologies around 

certain people or communities?  

13. Overall, how satisfied would you say you are with these technologies? 

 

Part 3: Automatic Speech Recognition Discussion 

14. Do you have any experience working with automatic speech recognition (ASR) 

tool? If necessary, explain what automatic speech recognition technology is or 

show an example of such existing technology. 

15. If so, what are your experiences working with any ASR tools?    

16. Why did you try it?   

17. Are there specific times or situations when you would choose to use it? 

18. If not, why not? Have you been given the opportunity to try out some of these 

technologies?  

19. Would you be interested in using these kinds of technologies to aid 

communication in everyday life?  

20. Do you think ASR could be helpful to your daily life?  

21. If yes, can you think of situations when you would use it?  

 

Appendix 2: Co-Design Workshop Procedure 

1. Introductions and Icebreaker 

a. Introductions by researcher, and all participants. 

b. Consent forms will be given out if they are not signed prior to this 

meeting.  

 

2. Explaining the Study  

a. Discuss the agenda for the day. 

b. Brief introduction of ASR and Design  

i. Show an ASR app on the phone so they have more of an idea what 

they are working with. 

ii. Show them how the app works and how we would like to make 

changes that will best suit their needs.  

iii. Discuss that example designs will be shown and describe their 

contribution will be through discussion of existing ideas, 

brainstorming, and sketching if they are comfortable.  

 

3. Prompts for Design work: Show participants some pre-made printouts for each of 

the following 4 categories:  

a. Error correction 



i. How should errors in ASR output be corrected? Show a variety of 

ways. 

b. Speaker Identifier  

i. Show some ways in which speakers can be identified.  

c. Notifications for influencing speaking behaviors. 

i. How should speakers be notified that they are not speaking 

clearly? Show a variety of ways. 

d. Text appearance and emotions  

i. Show some ways in which the size, font style and emotional 

expression of text used in the app can be shown. 

e. Instruct participants to express their opinions by drawing on existing 

designs or creating new ones by drawing on paper or the templates given.  

4. Using prompts from DSA Cards to evaluate designs that were shown and designs 

that were created by the participants. (Still offering a chance to change or make 

new designs)  

a. Talk through what DSA cards are and how they are used to encourage 

discussion and explore different use cases of ASR apps.  

b. Non-Use 

i. Discuss any situations where participants would be uncomfortable 

using ASR technology and why, and potential solutions. 

c. That Awkward Moment 

i. Can participants visualize any moments using this technology that 

would be uncomfortable or awkward in their daily life? 

d. Perceptions of “Special” Technology 

i. Would participants feel that other people judge them differently for 

using this technology? Would this change how they use ASR? 

e.  My Professional Life 

i. If participants are still working, ask if they would incorporate ASR 

into their professional environment. Can skip if they are retired. 

5. Exit Interview 

a. What worked well during this workshop session? 

b. What did not work well and could be improved? 

c. How effective was communication for everyone involved? 

d. What was your favorite part of this workshop? 

e. What was your least favorite part of this workshop? 

f. Have your thoughts about ASR changed after experiencing this workshop? 

i. Are you more excited or less excited about the potential of ASR 

for accessibility? 

g. Any other suggestions, feedback, concerns, or comments? 

  



Appendix 3: Sample Designs Shown in Co-Design Workshops 

 

1. Error Correction 

 
(A) Interface Design that gives a singular word replacement. 

(B) Interface Design that gives three options for word replacement. 

(C) Interface Design that allows for the message to be rerecorded. 

 

Description: 

Image A: Interface Design with a yellow pop-up that corrects the incorrect word. 

Image B: Interface Design with a yellow pop-up that gives three options to correct the 

incorrect word. 

Image C: Interface design with a red pop-up that reads 'Record Again.' 

 

 

 

 

 



 

2. Speaker Identification 

 
(A) Interface Design that puts the speaker number in the speech bubble. 

(B) Interface Design that puts the speaker number outside the speech bubble. 

(C) Interface Design with color borders around speech bubbles. 

 

Description: 

Image A: Interface Design with speech bubbles that place 'Speaker 1' and 'Speaker 2' in 

the text bubbles. 

Image B: Interface Design with speech bubbles that place 'Speaker 1' and 'Speaker 2' on 

top of the text bubbles. 

Image C: Interface Design with speech bubbles that places 'Speaker 1' and 'Speaker 2' in 

the text bubbles and adds different color borders around the speech bubbles. 

 

 

 

 

 

 

 

 



 

3. Notifications for Influencing Speaker Behavior 

 
(A) Interface Design with a red pop-up indicating the speaker to speak slower. 

(B) Interface Design with a green turtle icon and text that reads 'Please speak slower.' 

(C) Interface Design with a green circular pop-up that reads 'Speak Slower' and has a 

turtle icon. 

 

Description: 

Image A: Interface Design with a red pop-up that reads 'Speak Slower' and has a triangle 

caution icon. 

Image B: Interface Design with a green turtle icon and text that reads 'Please speak 

slower.' 

Image C: Interface Design with a green circular pop-up that reads 'Speak Slower' and has 

a turtle icon. 

 

 

 

 

 

 

 



 

4. Text Appearance 

 
(A) Interface Design that conveys emotion with red text that reads 'so annoying!' 

(B) Interface Design that conveys emotions with yellow-colored text and an emoji. 

(C) Interface Design with white text on a black background. 

 

Description: 

Image A: Interface Design with speech bubbles that places 'Speaker 1' and 'Speaker 2' in 

the text bubbles. 

Image B: Interface Design with yellow text that reads 'I'm feeling really good,' followed 

by a yellow smiley face emoji. 

Image C: Interface Design of a speech bubble with white text on a black background. 

 

 


