
Exploring Cultural and Intergenerational Dynamics in Voice
Assistant Design for Chinese Older Adults

ZHIGU QIAN, School of Computer Science, Fudan University & Shanghai Key Laboratory of Intelligent In-
formation Processing, China
JIAOJIAO FU, School of Information Science and Engineering, East China University of Science and Technol-
ogy, China
YANGFAN ZHOU, School of Computer Science, Fudan University & Shanghai Key Laboratory of Intelligent
Information Processing, China

In this study, we examined voice assistant (VA) use among Chinese older adults through interviews with 12 older adults and
6 of their adult children, as well as observations of VA use in solo and family settings. Our findings reveal that older adults are
motivated to use VA for social interaction but encounter barriers due to limited cultural and linguistic customization, such
as difficulty understanding regional dialects. Additionally, adult children play a dual role, providing necessary support while
sometimes limiting independent use through overprotective tendencies. These results highlight the importance of designing
VA with culturally responsive features and adaptable language models that consider the unique linguistic and social needs of
older Chinese adults. This study contributes to the development of VA that balances autonomy and family support, enriching
the technology’s effectiveness for older adults in China and potentially in other similar cultural contexts.
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1 INTRODUCTION
The global population is aging at an unprecedented rate, with the number of individuals aged 65 and above
expected to reach 1.5 billion by 2050 [32]. This demographic shift presents both challenges and opportunities in
designing technologies that can support and enhance the lives of older adults. One such technology with great
potential is voice assistant (VA), which offers hands-free interaction and can assist with various tasks, from
information-seeking to smart-home automation [2, 4, 19, 46].

While prior research has explored the unique needs of older adults in technology design, there has been
limited attention to the diversity of cultural contexts and generational expectations that influence technology
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adoption, especially among Chinese older adults. With its rapidly aging population, China presents a unique
cultural and familial dynamic, where older adults often rely on intergenerational support from their children
in technology use [17, 38]. This study addresses this research gap by focusing on how cultural nuances, family
support dynamics, and generational expectations shape the design and adoption of smartphone-based VA among
Chinese older adults.

Although prior studies highlight benefits such as enhanced accessibility, social engagement, and cognitive
stimulation from VA use among older adults [2, 24], much of this research emphasizes Western contexts, over-
looking the influence of culturally specific family structures and generational expectations found in Chinese
society. Our study responds to this need, exploring how these factors impact the technology adoption process
for Chinese older adults. Particularly, our research reveals that while Chinese older adults face many of the same
challenges as their global peers, additional cultural and inter-generational considerations—such as language vari-
ations, region-specific dialects, and family-driven technology norms—further complicate their engagement with
VA.

This research thus aims to explore how smartphone-based VA can be designed to better support Chinese older
adults by addressing cultural and generational expectations that influence their technology use. By examining
the perspectives of both older adults and their adult children, we investigate how cultural values and inter-
generational relationships affect the adoption and functionality of VA. Our research questions are:

• RQ1: What are the challenges and opportunities that Chinese older adults face in adopting and using voice
assistant technologies, and how can these technologies be designed to better support their needs within
their cultural context?

• RQ2: How do the perceptions and expectations of Chinese older adults regarding voice assistants align
or differ from those of their adult children, and how do these generational dynamics influence technology
adoption and support?

In addressing these questions, our study gathered data from in-depth interviews and observational sessions
with 12 Chinese older adults and 6 of their adult children.The inclusion of both generational perspectives enabled
us to examine the misalignment of technology expectations and family roles in facilitating—or impeding—VA
use. Observational data also captured the actual interaction dynamics between older adults and VA, offering
insights into the practical and emotional challenges that arise in their everyday use of this technology.

Our thematic analysis surfaced four key findings: (1) social engagement as a primary motivation for older
adults’ VA use; (2) technical and cultural challenges that hinder adoption and usage; (3) the dual roles of adult
children in providing technology support, ranging from active assistance to limitations through proxy use; and
(4) generational gaps in technology expectations and family dynamics that impact older adults’ VA use. These
findings underscore the necessity of culturally and generationally sensitive VA designs that account for the
linguistic, social, and familial contexts of Chinese older adults.

The contributions of this study are twofold: First, it provides insights into the specific needs, challenges, and
expectations of Chinese older adults and their adult children regarding VA adoption, with a focus on cultural
and inter-generational influences. Second, it offers design implications for developing culturally responsive and
age-appropriate VA that support Chinese older adults in achieving greater independence and social connection.
By addressing both generational divides and cultural nuances, our research contributes to more inclusive VA
designs that can enhance the quality of life for older adults in China.

2 RELATED WORK

2.1 Voice Assistant (VA) and Older Adults
VAs are increasingly recognized as significant tools in supporting older adults [2, 5, 22, 33]. VA offers an alterna-
tive means of interacting with technology that is less dependent on fine motor skills and visual acuity [22, 41].
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This is especially beneficial for older adults, who may experience physical or cognitive impairments that limit
their ability to use traditional interfaces [33].

Research has shown that VA can enhance the independence and mental well-being of older adults by assist-
ing with daily tasks such as setting reminders, streaming music, and maintaining basic household routines [4,
9, 26, 35]. VA can also facilitate easy access to health information and even promote social engagement through
their connectivity features [6, 7]. Studies show that designing technology for this demographic requires care-
ful consideration of interface simplicity and accessibility to mitigate cognitive and physical barriers [23]. For
instance, Talk2Care introduced a voice assistant for healthcare communication, highlighting the role of VA in
bridging communication gaps, but also revealing limitations when language and interaction complexity aren’t
adjusted for older users [44]. These findings underscore the need for designs that prioritize both ease of use and
engagement [10, 36].

Despite the benefits of VA, barriers to adoption persist. The initial setup and ongoing maintenance of these
devices can be complex for those not familiar with technology [7, 24, 34]. Concerns regarding privacy and data
security also play a role in the hesitancy to adopt VA among older adults [11, 13]. Older adults frequently report
difficulties with speech recognition, particularly when VA struggles with non-standard accents or dialects, which
can lead to repeated misinterpretations and user frustration [1, 4, 39]. The limited conversational capacity of cur-
rent VA further compounds these issues, as older users often expect more fluid and adaptive dialogues that better
match their needs for social and emotional engagement [2, 16, 27]. Miscommunications stemming from these
limitations can prompt older adults to abandon tasks or even discontinue use altogether [1, 34, 39]. Furthermore,
research highlights that the current lack of cultural sensitivity in VA impacts their appeal as companions; older
users desire VA that understand and respond to their social and cultural contexts, providing a more meaningful
interaction [1, 8, 16, 34, 40]. As VA increasingly become part of older adults’ lives, these insights underscore the
importance of culturally adaptive and empathetic design approaches that enhance the technology’s utility and
appeal for aging populations.

2.2 Cultural Considerations in Technology Design for Older Adults
As technology adoption continues to rise among older adults globally, researchers increasingly emphasize the
critical role of cultural sensitivity in design. Culturally aware technology design considers the values, traditions,
and specific language expressions that define a user’s experience, especially among older populations who may
prioritize different features based on their cultural context [20, 30]. Studies indicate that the way older adults
perceive and use VA varies widely; for example, Western users often prioritize efficiency, while Japanese users
value respectful interactions that reflect social norms [29, 37]. This is supported by studies such as Ma et al.,
which found that emotion- and personality-aware VA foster engagement differently across cultures, revealing
that culturally attuned designs can significantly improve user experience [29].

Designing culturally sensitive VA for Chinese older adults, however, presents distinct challenges. Regional
dialects, traditional phrases, and culturally specific expressions are common in Chinese older adults’ everyday
language, creating additional barriers to effective interaction with VA that are primarily optimized for standard
Mandarin or Western speech patterns [20, 37]. For instance, Huang and Zhang noted that culturally rich media
greatly influences VA adoption in non-Western contexts, advocating for interfaces that adapt to local dialects and
culturally familiar terms [20]. Similarly, Cuadra et al. suggest that a multimodal approach—incorporating both
visual and auditory cues—can enhance accessibility and ensure that VA responds to culturally specific requests
with greater accuracy [10].

Despite this understanding, mainstream VA technology often lacks the customization necessary to effectively
meet the needs of non-Western users, leading to frequentmisinterpretations and reduced user satisfaction among
Chinese older adults [44]. For instance, culturally specific knowledge and idiomatic expressions, such as regional
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dialects or references to local traditions, are typically missing from VA responses, which can frustrate users who
rely on these cues in daily conversations. Xu et al. highlight that large language model-based assistants, like
those embedded in wearable technology, can foster a sense of conversational grounding, but they still require
adaptation for non-Western cultural nuances [43].These findings underscore the need for continuous innovation
in VA design to account for the unique linguistic and cultural preferences of older adults in various regions,
promoting greater inclusivity and satisfaction in their interactions with VA.

2.3 Family Influence on Technology Use Among Older Adults
Existing research underscores the significant influence of family members, particularly adult children, on older
adults’ technology adoption and use [15, 28, 42]. Family members often act as facilitators, helping older adults
navigate the complexities of digital tools by providing guidance and encouragement [14, 17, 38]. This supportive
role has been found to foster greater confidence and ease in technology adoption among older adults, especially
when they face cognitive or physical limitations [17, 36, 38]. Studies also show that this involvement can ease
the transition for older adults, fostering a sense of safety as they explore new technologies [9, 31].

However, family involvement can sometimes become a barrier rather than a facilitator. Research indicates
that adult children often prioritize practical support over fostering independence, frequently taking control of
technology use to prevent perceived risks or errors [15].This protective approach, althoughwell-intentioned, can
lead to frustration among older adults who wish to explore VA independently and engage with the technology
on their terms [39]. When family members prioritize efficiency and control over learning opportunities, older
adults may feel marginalized in the decision-making process, affecting their engagement and satisfaction with
VA [29].

Cultural factors further complicate these family dynamics, especially in China where filial piety and collec-
tive family values shape the expectations around intergenerational support and care [12, 45]. In cultures that
emphasize close family involvement, adult children may feel an obligation to monitor and manage their parents’
use of technology, often to prevent mistakes or potential privacy issues [42]. While this approach aligns with
traditional cultural expectations, it may conflict with the autonomy and independence that many older adults
seek, particularly in using VA for social or intellectual engagement rather than mere utility [20]. Current liter-
ature in Western contexts provides limited insights into these culturally specific family dynamics, particularly
regarding how non-Western families mediate technology use among older adults.

Our study addresses this gap by exploring how Chinese family dynamics influence older adults’ experiences
with VA, highlighting the dual role of adult children as both supporters and gatekeepers. By focusing on the
unique expectations within Chinese families, this research provides a culturally grounded perspective on in-
tergenerational influence, revealing the need for VA designs that accommodate both older adults’ desire for
independence and the culturally embedded expectations of family-connected support.

3 METHOD

3.1 Data Collection
3.1.1 Recruitment. Participant recruitment took place from September to November 2023. We advertised the
study through community centers, and local elderly associations, and employed snowball sampling methods.
This approach allowed us to successfully recruit 12 Chinese older adults aged 65 and above, as well as 6 adult
children of Chinese older adults. The older adult participants were all residents of urban areas in China. The
inclusion criteria for older adult participants were: (1) aged 65 or above, (2) residing in urban areas of China, (3)
owning and using a smartphone, and (4) having at least one adult child. From the pool of 12 older adult partici-
pants, 6 expressed interest in having their adult children participate in the study as well. With their consent, we
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invited these 6 adult children to take part in separate interviews. Participants were offered a small gift valued at
10 USD as a token of appreciation for their time and effort.

Upon expressing interest, all participants were briefed about the study objectives and procedures and provided
informed consent. Table 1 presents the demographic information of the 12 older adult participants, including
gender, age, education level, employment status, smartphone usage duration, and need for assistance from adult
children in using technology. Table 2 provides the demographic details of the 6 adult children participants, such
as gender, age, education level, employment status, smartphone usage duration, and experience in teaching their
parents to use technology.

Table 1. Demographic information of older adult participants

Participant Gender Age Education Employment Smartphone Usage
P1 Male 68 Primary School Retired 4 years
P2 Female 72 Bachelor’s Retired 3 years
P3 Male 67 Middle School Employed 5 years
P4 Female 70 Never Attended Retired 2 years
P5 Male 73 High School Retired 4 years
P6 Female 65 Vocational School Retired 3 years
P7 Male 71 Primary School Retired 2 years
P8 Female 68 Middle School Retired 4 years
P9 Male 75 Never Attended Retired 1 years
P10 Female 69 High School Retired 5 years
P11 Male 67 Vocational School Employed 6 years
P12 Female 75 Primary School Retired 2 years

Table 2. Demographic information of adult children participants

Participant Gender Age Education Employment Smartphone Usage
C1 Male 42 Master Employed 8 years
C2 Female 38 Bachelor Employed 7 years
C3 Male 45 Vocational School Employed 6 years
C4 Female 40 High School Employed 9 years
C5 Male 43 Bachelor Employed 8 years
C6 Female 40 High School Employed 5 years

We used Huawei’s Celia Voice Assistant (version 11.1.8.332) for our experimentation, which is one of the most
widely adopted Chinese VAswith over 200millionmonthly active users [21]. To ensure experimental consistency,
we conducted all tests on identical Huawei Mate 60 smartphones with uniform hardware configurations and
system settings.Throughout all test sessions, the VAwas set to standardMandarin Chinese as its default language
to maintain consistency in speech recognition and response.

3.1.2 Observation. We conducted unstructured observation sessions with 12 older adult participants, focusing
on their interactions with VAs in familiar settings such as community centers. Each older adult was observed
independently using the VA for 30-45 minutes, where they were asked to perform everyday tasks like setting
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reminders, sending messages, playing music, or searching for information. The unstructured nature of the ob-
servation allowed participants to explore the VA on their own, without guidance from researchers. During these
sessions, we recorded key aspects such as the tasks chosen, the success or failure in completing those tasks, and
any difficulties encountered, such as misrecognition of commands. Researchers took detailed field notes, captur-
ing the nature of the tasks performed, verbal and non-verbal cues (such as frustration or satisfaction), and any
patterns in the difficulties they encountered. This approach allowed us to gather insights into the practical usage
patterns and challenges older adults face when interacting with VA independently.

For the 6 older adults who were observed with their adult children present, the 40-60 minutes observations
focused on how the adult children influenced the older adults’ VA usage. We recorded the types of assistance
provided by the adult children, such as clarifying commands or offering suggestions, as well as instances where
the children might take over the interaction or discourage the older adults from exploring features on their own.
In addition, we observed the dynamics and communication patterns between the older adults and their children,
noting how the presence of the children affected the older adults’ behavior with the VA. We specifically tracked
both enabling and limiting behaviors from the adult children, to understand how family dynamics could either
support or hinder independent use of the technology by older adults. For the 6 older adults who participated in
both independent and accompanied sessions, we conducted a comparative observation to identify differences in
their behavior when using the VA alone versus when their adult children were present.This comparison allowed
us to explore how the older adults’ interaction with the technology changed when they had external support
versus when they were independently navigating the system.

3.1.3 Semi-structured Interviews. We employed semi-structured interviews as one of our primary data collection
methods. This approach was chosen because it allows for a flexible yet structured exploration of participants’
experiences with VAs, enabling us to capture both their perceptions and the broader patterns across different
participants. Semi-structured interviews provide the opportunity to ask open-ended questions, encouraging par-
ticipants to elaborate on their thoughts while ensuring that key topics related to the study are covered.

In the interviews with older adults, we focused on understanding their overall attitudes toward VA, includ-
ing how they perceive the technology and what motivates them to use it. We asked participants how they first
encountered VA, what kinds of tasks they typically performed with the technology (e.g., reminders, music, or
information retrieval), and what challenges they encountered, such as difficulties with voice recognition or spe-
cific features. We also explored in which situations they felt more motivated to use VA and what aspects of the
technology attracted them. Furthermore, participants were asked how they thought VA could be improved to bet-
ter suit their needs. In addition to these general usage questions, we delved deeper into how their adult children
influenced their VA usage. We asked whether they sought help from their children when encountering problems
with the VA, and if so, how their children assisted them. Further, we explored whether they felt supported or
hindered in their technology exploration when using VA in the presence of their children. For example, did the
adult children guide them step-by-step, take control of the interaction, or encourage independent exploration?
We also investigated how their children’s attitudes towards technology impacted their attitudes and behaviors,
noting whether they felt motivated or discouraged to continue using the VA based on their children’s reactions
or involvement.

In the interviews with the 6 adult children of older participants, which lasted between 45 and 60 minutes, the
primary focus was on their perceptions of their parents’ use of VA.We explored how they felt about their parents
adopting this technology—whether they were concerned about its complexity or encouraged its use—and the
barriers they observed their parents facing while using VA. We also asked about the specific contexts in which
they noticed their parents using VA and how they responded when their parents encountered difficulties. The
interviews delved into their previous experiences in providing technological support to their parents, focusing
on the level of involvement: whether they took a hands-on approach by stepping in to assist directly or allowed
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their parents to explore independently, offering help only when requested. Additionally, we examined how the
adult children communicated with their parents about VA use, including their expectations of how VA should
be used (e.g., for specific functions or in particular scenarios) and the features they hoped their parents would
utilize.

All interviews were conducted in Mandarin and audio-recorded with participants’ consent. The recordings
were then transcribed, and any identifiable information was anonymized to ensure participants’ privacy. This
process ensured that the data was both accurate and respectful of the participants’ confidentiality.

3.2 Data Analysis
We conducted an inductive thematic analysis [3] of both interview transcripts and observational field notes
to identify patterns and insights related to the participants’ experiences with VA. This approach encompasses
iterative phases of data familiarization, initial coding, theme development, and refinement to ensure rigorous
qualitative analysis. Two researchers independently performed the initial coding, using a line-by-line approach
to capture both explicit and implicit meanings [3]. For instance, codes such as “difficulty with VA commands” and
“misunderstanding voice inputs” were frequently assigned when participants described challenges in interacting
with the VA. This open coding approach ensured that the analysis was deeply grounded in the participants’
language and reflections, capturing both their practical and affective interactions with the technology.

Once the initial coding was complete, the researchers collaboratively grouped related codes into broader,
more complex themes. For example, the codes “adult children’s technology support” and “proxy usage” were com-
bined under the broader theme of “the role of adult children in supporting or hindering VA use among older adults”.
Similarly, codes such as “speech interruptions”, “regional accent challenges”, and “colloquial expressions” were clus-
tered under the theme of “the need for customization and cultural sensitivity in VA usage”. This iterative process
involved multiple rounds of cross-referencing to ensure that each theme accurately reflected participants’ expe-
riences and the nuances of their interaction with VA. Four main themes ultimately emerged from the analysis,
highlighting both the potential benefits and unique challenges older adults face with VA: (1) Social Motivation
as the Primary Driver for VA Use Among Older Adults; (2) The Need for Customization and Cultural Sensitivity in
VA Usage; (3) The Role of Adult Children’s Support in Older Adults’ VA Use; and (4) Generational Gaps in VA Usage
and Expectations. Each theme revealed distinct patterns of interaction, expectation, and frustration, often rooted
in cultural nuances specific to Chinese older adults’ communication and family structures.

To enhance the validity of our findings, we employed triangulation by comparing interview data with ob-
servational field notes. For instance, participants frequently described frustrations in interviews about VA mis-
understanding regional accents or informal phrases, which we corroborated through observational notes that
documented instances where participants struggled to execute tasks like setting reminders or playing specific
songs. Observations provided additional insights, showing that older adults often experienced interruptions in
speech processing due to natural pauses or longer commands—a recurring issue also expressed in interviews. By
cross-referencing both data sources, we strengthened the reliability of each theme and ensured they consistently
represented participants’ diverse experiences.

3.3 Ethical Considerations
Ethical considerations were paramount throughout this study. All participants provided informed consent after
being fully briefed on the study’s objectives, procedures, and their rights, including the option to withdraw
at any time without consequence. To protect participant privacy, all data were anonymized by removing any
identifying details, and pseudonyms were used in all reporting. Confidential data were securely stored, with
access restricted to the research team. Given the sensitivity of working with older adults, we prioritized their
comfort during data collection. Observation sessions were conducted without intrusive recording devices, and
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participants were free to decline tasks they found challenging.Themonetary incentive was modest and intended
as a token of appreciation, ensuring voluntary participation without any coercion.

4 FINDINGS

4.1 Social Motivation as the Primary Driver for VA Use Among Older Adults
4.1.1 Social Interaction as a Key Motivator. A key theme that emerged from the interviews was the role of social
interaction as a primary motivator for older adults to use VA. 8 out of 12 participants mentioned that they began
using VA to alleviate feelings of loneliness and to create a sense of companionship, particularly during quiet or
isolated times at home. For many participants, VA served as a temporary source of interaction, offering them a
way to feel less alone, even though it was understood to be limited in its conversational depth. “In the evenings,
after my wife passed away, the house feels empty. I talk to the voice assistant. It’s not the same as talking to a person,
but it helps with the silence.” (P3). Some participants even personified their voice assistants, attributing human-
like qualities and developing a sense of attachment. “Sometimes, I just want to hear a voice, especially when my
family isn’t around. It doesn’t matter that it’s not a real person. It makes the house feel a bit more alive.” (P8). These
examples illustrate how older adults turned to VA as a coping mechanism to manage social isolation. While the
interactions were often basic, the participants still found some comfort in the regularity and presence that VA
offered.

4.1.2 Mismatch Between Social Motivation and Actual Experience. Despite the initial social appeal, the experi-
ence of using VAs often fell short of participants’ expectations. 7 out of the 12 participants who used VAs for
social engagement reported disappointment, particularly with the limited conversational abilities of the technol-
ogy.They found that while VAs could respond to commands, they lacked the emotional depth and understanding
necessary to provide real companionship or stimulating dialogue. “It’s good for setting reminders and things like
that, but when I try to have a conversation, it’s just not there. It can’t talk to me like a person would.” (P5). P9 also
stated, “I wanted something that would keep me company, but all it does is give me answers to simple questions.
It doesn’t understand how I’m feeling or what I need emotionally”. These reflect older adults’ frustration with the
emotional limitations of VA. While they found some utility in the technology, it did not fully meet their social
needs, revealing a gap between what the older adults hoped for and what the VA could provide.

4.1.3 Potential and Limitations of VA in Social Engagement. Despite the disappointment with current VA capa-
bilities, 5 out of 12 participants remained optimistic about the future potential of VA. They expressed hope that
future versions of the technology could better cater to their social needs, with more advanced conversational
abilities and emotional recognition features. Participants wanted VA that could offer meaningful conversations
and respond to their emotions, thus providing a deeper level of interaction. As P7 stated, “If it could talk to me
about things I’m interested in, like history or what’s happening in the world, that would be amazing. Right now,
it’s just too basic.” Besides, some older adults want VAs can understand them more. “I think it would be great if
it could pick up on how I’m feeling. If it could recognize when I’m down or lonely and suggest something to cheer
me up, that would make it much more useful.” (P11) Older adults want VA can be the tools that not only assist
with practical tasks but also provide emotional and intellectual companionship, though they found that current
technology is still far from meeting those needs.

4.2 The Need for Customization and Cultural Sensitivity in VA Usage
Our findings reveal that while Chinese older adults face several challenges similar to their global counterparts
when using VA, they also encounter unique obstacles rooted in cultural and linguistic nuances specific to their
context. These challenges highlight the need for enhanced customization and cultural sensitivity in VA design,
especially for Chinese older adults.
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4.2.1 Common Challenges in VA Usage Among Older Adults. Speech Interruptions Due to Pauses and Long
Commands. One challenge commonly faced by older adults when using VA is the frequent misinterpretation
caused by natural pauses or repetition in speech [6, 25]. Older adults often speak more slowly or pause for
reflection, leading VA to misinterpret these pauses as the end of a command. For instance, P6 tried to say, “我要
去那个那个人民广场，帮我叫个车子，要那个那个那个快车” (I want to go to People Square, call a car for me, I
want a fast car). However, the VA interrupted her mid-command, causing a breakdown in communication. This
issue is prevalent in older users who naturally speak in a reflective and extended manner, which VA struggle to
accommodate. Additionally, VAs often struggle with long, detailed commands, which are common in older adults’
conversational styles [25]. For example, P9 tried to request information on comprehensive health checkups: “我
要找找看哪里可以做一次全面体检，能帮我查一下吗？要正规地方的，好的医院的，不灵的私立的小
地方的那种便宜也不要的。要适合我们年纪大的人全面的体检项目的。” (I’m looking for a place to do a
full medical check-up. Can you help me find a reliable place, a good hospital, not some small, cheap private clinic?
I need something suitable for older people like me.) The VA, unable to process this level of detail, responded with
“I can’t keep up with your request”, demonstrating the limitations of VA technology in handling lengthy speech.

Inadequate Support for Multi-modal Feedback Another significant challenge was older adults’ difficulty
in processing lengthy or fast-paced audio responses from the VA. 8 out of 12 participants reported feeling over-
whelmed by the VA’s rapid or dense verbal responses. For instance, P8 mentioned that after receiving a long-
winded answer from the VA, she felt confused and opted to manually check the screen for more clarity. P4 also
found that the lack of step-by-step visual feedback made it challenging to follow instructions, “It spoke too fast
and didn’t display the steps clearly on the screen. I didn’t know what to do next”. This issue highlights the need for
multi-modal interaction, where visual feedback complements auditory responses. Older adults with diminished
hearing or slower cognitive processing often struggle to retain all the information provided by the VA. This
difficulty was exacerbated in tasks that required multiple steps, making it challenging for users to understand
without additional visual cues.

4.2.2 Unique Cultural and Linguistic Challenges for Chinese Older Adults. While the above issues reflect common
challenges for older adults using VA, Chinese older adults face additional, culturally-specific barriers. These
include difficulties in recognizing non-standard Mandarin, understanding regional expressions, and processing
culturally rooted knowledge, all of which limit the VA’s effectiveness for this group.
Limited Recognition of Non-standard Mandarin.
A significant challenge emerging from our study was the VA’s limited ability to recognize non-standard Man-

darin, particularly affecting older adults who speak with regional accents or use colloquial expressions. Among
our participants, 11 out of 12 reported consistent difficulties with voice recognition. The misinterpretations
ranged from simple word confusion to complete command failure. For instance, when P1 asked the VA to “帮
我去淘宝看看什么洗衣机评价好” (Help me check out the reviews for washing machines on Taobao)., the VA
misheard and searched for “喜剧” (comedy) instead of “洗衣机” (washing machine). In another case, P3, who
uses a regional dialect, reported asking the VA to “把手电给熄了” (Turn off the flashlight), which the VA in-
terpreted as “把手电给我吸了” (Suck the flashlight for me). These misunderstandings particularly frustrated
users when dealing with everyday tasks. As P7’s experience illustrated, even simple requests like playing music
became challenging when the VA interpreted “酷狗” (Kugou music app) as “酷 girl” (cool girl). P6 articulated
this frustration: “Sometimes I use more casual phrases, and it doesn’t understand me. It only works if I speak very
clearly and formally, but that’s not how I usually talk.” This linguistic barrier effectively forced users to modify
their natural speech patterns, limiting the technology’s accessibility and user experience.
Difficulty with Regional Expressions and Informal Terms.Another significant cultural barrier is the VA’s

difficulty understanding regional dialects and informal language. FormanyChinese older adults, colloquial terms
and regional expressions are integral to their daily communication, yet VAs are often unable to process these
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unique language patterns. For example, P7 from Shanghai referred to “茄子” (eggplant) as “落苏” (a local dialect
term for eggplant), when asking for recipes, but the VA could not understand this informal term. This issue
extended to common colloquial phrases like “说白了话” (to be frank) or “头条” (a colloquial reference to the
news app “今日头条”), which the VA consistently failed to interpret accurately. Such limitations in recognizing
commonly used regional terms hinder the VA’s effectiveness, making it feel less accessible and responsive to
older users’ everyday language needs. Additionally, these misunderstandings also occur with familiar, informal
commands. For instance, P8’s preference for saying “打亮” (turn on) instead of the standard “打开手电筒” (turn
on the flashlight), was consistently misinterpreted by the VA. Participants also highlighted the VA’s inability to
interpret locally specific terminology in shopping contexts. For example, P5 requested help finding affordable
leather gloves, specifying “不要大兴货” (referring to no low-quality goods). However, the VA misinterpreted
“大兴” as the district name in Beijing, yielding irrelevant results. These failures reflect a lack of adaptability to a
regionally specific language, which alienates users who expect the VA to accommodate their natural linguistic
preferences.
Inadequate Knowledge of Local Cultural Contexts The VA’s limited understanding of local cultural con-

texts significantly reduces its effectiveness for Chinese older adults, who often seek meaningful interactions
related to their regional heritage. 9 out of 12 participants shared experiences where they hoped the VA could
provide information on culturally significant topics, only to receive generic or misinformed responses. For in-
stance, P9 wanted to hear stories about “老江桥” (Lao-Chiang Bridge), a well-known landmark with historical
significance in this place, but the VA didn’t understand these local stories, and thus its response did not include
any meaningful details, leaving the user unsatisfied. In another case, P1 asked the VA to describe traditions re-
lated to the “二月二龙抬头” (Longtaitou Festival), a cultural event celebrating local folklore. However, the VA’s
response was limited to a generic description, failing to connect with the specific customs and historical context
that older adults value.

The cultural disconnect manifested most poignantly in P9’s interaction with the VA around Shaoxing opera.
His initial request for “绍兴大板” (Shaoxing Daban)—a term historically referring to the wooden stages where
rural opera troupes performed—was incomprehensible to the VA, revealing its inability to grasp regional cultural
nuances. Even as P9 attempted to bridge this gap by progressively using more standardized terms, from “绍兴戏”
(Shaoxingxi) to “绍剧” (Shaoju), the VA remained confined to mainstream theatrical categories.The depth of this
cultural misalignment became particularly evident when P9’s request for the dynamic “三打白骨精” (Fighting
the Skeleton Demon) was met with “十八相送” (Mile Journey to Accompany Yingtai Home)—the VA confusing
the bold, martial style of Shaoxing opera with the gentler romantic themes of Yue opera. When P9 tried to share
his memories of vibrant rural performances, the VA further demonstrated its urban-centric bias by defaulting to
references of京剧 (Beijing Opera) and梅兰芳 (Lanfang Mei). This persistent misunderstanding of P9’s cultural
context ultimately led him to withdraw from interacting with the VA.

This experience illustrates the VA’s lack of sensitivity to the nuances of regional Chinese cultural contexts and
its inability to distinguish between local art forms that hold distinct significance for older users. The failure to
adapt to local knowledge, terminology, and expressions results in missed opportunities for meaningful connec-
tions with users, ultimately diminishing the VA’s appeal and leaving older adults like P9 feeling disconnected
from the technology.

4.3 The Role of Adult Children’s Support in Older Adults VA Use
Our study reveals that adult children often play a crucial role in assisting or sometimes unintentionally hindering
their older parents’ use of VA.

4.3.1 Supportive Roles: Providing Technical Assistance to Older Adults. Adult children often provide vital techni-
cal assistance, enabling older adults to overcome various challenges with VAs, such as understanding complex
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commands, dealing with non-standard Mandarin recognition issues, and navigating the technology’s interface.
By offering guidance, simplifying steps, and enhancing accessibility, adult children help foster greater confi-
dence in their parents’ VA use. For example, P4’s son, C3, noted his mother’s struggle to set a reminder for a
doctor’s appointment when the VA misinterpreted her regional accent. Observing her mother’s frustration, C3
intervened and provided step-by-step instructions to rephrase the command in a simpler way, which ultimately
helped P4 complete the task successfully. C3 shared in his interview, “My mother often finds these functions con-
fusing, but when I guide her through once or twice, she feels more confident.”. This supportive approach not only
resolved the immediate issue but also empowered P4 to try similar tasks on her own.

Similarly, C5, the son of P8, observed that his mother frequently struggled with remembering specific com-
mand sequences. To address this, he created custom shortcuts on her VA interface, including a single command
to set a daily medication reminder. During the interview, P8 expressed gratitude, stating, “With these shortcuts,
I don’t feel as lost. It’s like having a small helping hand even when he’s not around.” This personalization support
from adult children allowed P8 to engage more comfortably with the VA and build confidence over time. In
another instance, C1, the son of P11, took the time to teach his father how to access different VA functions, such
as checking weather forecasts and managing a health management list. He broke down each step, ensuring his
father understood how to use the functions independently. C1 explained in his interview, “I noticed he learns
best with repetition and small steps, so I make sure he feels comfortable before moving on.” This method of gradual
reinforcement enabled older adults to explore additional VA functions.

4.4 Obstructive Roles: Hindering Independent Use Through Proxy Use and Over-protectiveness
In our study, we found while some adult children offer empowering support, others unintentionally limit their
parents’ autonomy by assuming control over the technology or expressing excessive concerns about its use.This
protective behavior, often rooted in a desire to prevent mistakes or protect their parents, can inadvertently dis-
courage older adults from independently engaging with VA. For example, C3, the son of P4, frequently took over
interactions with the VA on his mother’s behalf, fearing his mother would make errors. During the observation,
C3 would preemptively use the VA to perform tasks his mother was attempting to learn. In her interview, P4 ex-
pressed her frustration, saying, “I want to try on my own, but he thinks I’ll just mess it up.” C3’s intervention, while
well-meaning, prevented P4 from learning through trial and error, an essential process for building competence
and self-efficacy in technology use.

Similarly, C5, the son of P8, expressed concerns about potential privacy risks associated with VA use, often
advising his mother against exploring certain features. During an observation, when P8 attempted to use the VA
to access local news updates, C5 interjected, saying, “You don’t know who might be listening in; it’s safer to avoid
these functions.” This cautious approach led P8 to become hesitant about using the VA independently. Reflecting
on her experience, she shared, “My son always tells me it’s risky, so I don’t dare to use it unless he’s here.” This
situation illustrates how concerns about data privacy, while valid, can create barriers to technology use when not
balanced with guidance on safe usage practices. In another case, C2, the daughter of P3, preferred that her father
only use the VA for simple commands, citing ease and efficiency. During the observation, when P3 expressed
interest in using the VA to play traditional operatic music, C2 discouraged him, saying, “Let’s keep it simple. You
don’t need all those extra features.” This dismissal prevented P3 from exploring the VA’s potential beyond basic
tasks. In the interview, P3 commented, “I would like to try more, but she prefers I only use it for simple things.” C2’s
over-protective approach hindered P3’s opportunity to independently engage with the VA, ultimately limiting
his satisfaction with the technology.

These examples highlight the dual influence adult children can have on older adults’ technology use. While
their support can be instrumental in overcoming barriers, over-protectiveness or proxy usage may restrict older
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adults from fully exploring and engaging with VA. This underscores the importance of a balanced approach in
assisting—one that fosters independence while still offering the necessary support.

4.5 Generational Gaps in VA Usage and Expectations
Our findings indicate that significant generational gaps exist between older adults and their adult children re-
garding VA usage and expectations. While both generations share an interest in VA, their perceptions of the
technology’s role and purpose often diverge. This section explores these differences and the family dynamics
that influence VA use, offering insights into how generational expectations impact older adults’ interaction with
technology.

4.5.1 Differences in Perception Between Older Adults and Their Adult Children. Older adults tend to view VA
as potential companions that can alleviate social isolation, and provide social engagement. In contrast, adult
children typically view VA as practical tools designed to assist with daily tasks and to improve efficiency, which
sometimes leads to differences in expectations and even frustration.

For instance, P6 described the VA as a comforting presence, saying, “I like to chat with it, even if it’s just to pass
the time.” Her daughter, C6, however, saw the VA’s value primarily in task management. She commented in her
interview, “I’d rather she use it to set reminders or alarms instead of talking to it about random things. It’s not a real
person, after all.” This divergence in perception highlights the different roles that each generation expects the
VA to fulfill—older adults seeking companionship versus adult children expecting functional utility. Similarly,
P11 expressed a desire to explore more creative uses of the VA, such as learning new facts and listening to music
from different genres, which he considered intellectually stimulating. However, his son, C1, preferred his father
to use the VA only for basic tasks, believing that simpler interactions would avoid confusion. C1 remarked, “My
father sometimes gets overwhelmed, so I think it’s better if he sticks to basic things.” This sentiment reflects an
underestimation of older adults’ curiosity and their willingness to engage with technology in ways that extend
beyond immediate, functional needs.

In another example, P4 wanted to use the VA for interactive experiences, such as learning local news updates,
while her son, C3, preferred her to limit usage to essential tasks like setting reminders. During observations, C3
expressed concern that his mother might inadvertently share personal information through the VA. In her inter-
view, P4 shared her frustration, saying, “I want to use it to keep up with things, but he always tells me to be careful.
I feel like he doesn’t trust me to use it wisely.” These differences reveal the generational gap in understanding the
boundaries of technology use, with older adults viewing the VA as a tool for exploration and connection, and
their children perceiving it through a lens of practicality and risk management.

4.5.2 Family Dynamics Shaping VA Use. Family dynamics, including the protective attitudes and implicit com-
munication styles between older adults and their adult children, significantly shape VA use. Many adult children
assume the role of a cautious guide, attempting to protect their parents from perceived risks associated with tech-
nology. However, this approach often creates tension between supporting exploration and imposing limitations,
leading older adults to feel restricted.

For example, C5, P8’s son, expressed worry about his mother’s tendency to try new VA functions, fearing she
might accidentally share sensitive information or become too dependent on the device. “I don’t want her relying
on it too much. She should still remember things on her own”, he explained. This protective stance, while intended
to safeguard his mother, left P8 feeling misunderstood and limited in her use of the VA. She expressed a desire
for independence, stating, “I’m not a child. I want to try things on my own, even if I make mistakes.” Another layer
of family dynamics involves the role of guidance versus control in VA use. While some adult children, like C3,
sought to empower their parents by offering step-by-step support, others inadvertently took on a controlling
role, as seen with C3, who preemptively restricted his mother, P4, from using certain VA functions due to privacy
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concerns. This dynamic can lead older adults to feel that they lack agency in their technological interactions. P4
described the experience, saying, “Sometimes I just stop asking him for help. I’d rather explore it by myself than
feel like I’m being told what I can and can’t do.”

Additionally, there is an implicit tension between efficiency and self-learning within family dynamics. Many
adult children, such as C2 (P3’s daughter), favor streamlined approaches, believing that simplified interactions
will prevent confusion. C2 shared, “The simpler it is, the easier it’ll be for him.” However, P3 expressed a different
view, saying, “I like to figure things out slowly. That’s how I learn.” This difference illustrates the tendency of adult
children to prioritize efficiency, while older adults value the learning process, even if it takes longer. Together,
these family dynamics reflect a generational divide where adult children’s protective instincts and desire for
simplicity may restrict older adults’ ability to engage fully with VA.

5 DISCUSSION

5.1 Cultural Considerations in VA Design for Older Adults
The cultural differences between countries and regions are an important factor to consider when designing VA.
Previous research has highlighted the importance of co-imagining the future of voice assistants with cultural
sensitivity [37]. For example, studies have compared the interaction differences between American and Japan-
ese users, focusing on language use and preferred interaction modes. Similarly, a cross-cultural study found
that British users preferred shorter, transactional voice assistant dialogues, while Taiwanese users preferred
longer, richer conversations [20]. In studies focusing on older adults, Western seniors have shown more concern
about privacy and personal data protection [18], while in our study, we found that cultural barriers leading to
interaction failures were a major reason why many Chinese older adults abandoned using VA.

Our study identifies several culturally specific challenges faced by Chinese older adults in VA interactions,
suggesting that current VA designs lack adequate cultural sensitivity and adaptability to diverse linguistic back-
grounds. Previous research has underscored the need for age-appropriate VA designs that incorporate intuitive
commands and adaptable feedback modes to support older users’ cognitive and sensory needs [4, 8, 24]. How-
ever, our findings reveal an additional layer of complexity in the Chinese context, where older adults frequently
communicate using non-standard Mandarin, regional dialects, and culturally specific expressions that standard
VA struggle to comprehend.

This study’s emphasis on different older adult groups’ language recognition aligns with findings from Har-
rington et al.’s work on the limitations of VA in understanding black older adults [16]. However, we extend
this insight by highlighting the importance of region-specific vernacular and culturally rooted terms, which can
deeply influence older adults’ willingness to engage with VA. Participants in our study, for instance, frequently
referred to the “绍兴大板 (Shaoxing opera)” and other local cultural symbols that were integral to their identity
and daily lives. Current VA systems, with their limited ability to comprehend and engage with such cultural
references, fail to provide meaningful engagement, thereby reinforcing a sense of technological alienation and
exclusion among older adults.

We argued that culturally responsive designs contribute to increased acceptance of technology among older
adults. Yet, we found that VA systems designed with a broad international audience in mind often lack the
nuanced understanding of local traditions, customs, and social histories that resonate with users in specific
cultural contexts. For instance, requests from participants like P9, who desired conversational exchanges around
culturally specific narratives or stories, were met with frustration due to the VA’s limited cultural knowledge
base. To bridge this gap, culturally adaptive VA would need to incorporate databases of regionally significant
knowledge and adopt more flexible, locally relevant interaction protocols, thereby creating a more inclusive
experience.
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5.2 The Dual Role of Adult Children in VA Usage: Support and Barriers
The role of adult children in supporting or hindering VA adoption among older adults is a nuanced one, aligning
with prior studies that emphasize family members’ critical support in facilitating technology use in aging popula-
tions [17, 38]. However, our study finds a dual role wherein adult children not only support VA use by providing
direct assistance and simplifying technology but also unintentionally limit older adults’ independence due to
protective behaviors. This finding underscores the need to address the complex family dynamics that influence
VA adoption and use, a factor that remains underexplored in current VA literature.

Supportive behaviors, such as setting up shortcuts or simplifying commands, mirror findings from Tang et al.,
who highlighted the importance of family support in reducing technical barriers for older adults 2022 [38]. Yet,
our study further reveals that while these interventions enable initial engagement, overprotective behaviors,
such as assuming full control over the VA or restricting exploratory use, can inhibit older adults’ confidence and
autonomy. C3, for example, intervened during his mother’s interaction with the VA, assuming control due to
concerns over potential mistakes. Such behaviors, although well-intentioned, create dependency patterns that
hinder older adults from developing self-efficacy in technology use. Additionally, protective attitudes surround-
ing data privacy and security often discourage older adults from fully utilizing VA, despite their interest in
exploring these technologies independently. Our findings illustrate a generational divide where adult children’s
concerns about data privacy sometimes conflict with older adults’ desire for broader engagement with VA. This
misalignment suggests a need for VA design improvements that incorporate family-centered privacy features,
such as guided privacy tutorials or modular settings, to balance independence and security. By addressing these
intergenerational concerns, VA could better support autonomous use while maintaining the safeguards that
families desire.

5.3 Implications for VA Design
Our findings have several design implications for creating culturally sensitive, family-inclusive VA. First, VA de-
velopers should consider integrating a flexible linguisticmodel that accommodates regional accents, colloquial
terms, and culturally relevant expressions specific to local contexts. Customizable dialect recognition features,
paired with interactive feedback allowing users to train the VA on preferred terminology, could enhance accessi-
bility and usability among older adults. Secondly, to accommodate the complex family dynamics that influence
older adults’ technology use, future VA might include a “family support mode” that allows adult children to
set customizable assistance levels and permissions. This feature could help adult children provide support with-
out overshadowing older adults’ independence. For example, guided tutorials or a “collaborative mode” could
enable older adults and their families to explore VA functions together, gradually fostering more independent
use. Lastly, given the cognitive and sensory needs of aging users, VA should be equipped with multimodal
feedback options that combine auditory responses with visual prompts. This feature could cater to older adults’
preferences for slower-paced interactions, mitigating the frustration caused by rapid voice responses and en-
hancing user comprehension. Through these adjustments, VA can become more inclusive, fostering long-term
engagement and satisfaction among older adults.

To effectively implement these design implications, we emphasize two key approaches. First, the importance
of leveraging support networks - including family members, community centers, and local senior organizations.
These networks can provide valuable insights into cultural nuances, assist in the iterative design process, and
serve as crucial bridges in technology adoption and ongoing support for older adults. Second, the necessity
of adopting a multidisciplinary approach, bringing together expertise from linguistics, cultural anthropology,
gerontology, and human-computer interaction. This comprehensive perspective ensures that technical solutions
are grounded in a deep understanding of cultural contexts, aging processes, and social dynamics.
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Moving forward, our research points to several critical considerations that warrant deeper reflection in future
VA design. First, while personalization is crucial, designers must balance customization with cognitive load -
excessive options might overwhelm older users rather than help them. Second, though promising, the “family
support mode” concept raises important questions about privacy, autonomy, and power dynamics in family rela-
tionships. Future designs must carefully navigate these tensions. Third, while multimodal feedback can enhance
accessibility, we must ensure these features don’t create new barriers for users with limited digital literacy or
specific sensory impairments. Finally, our findings suggest that successful VA design for older adults requires
moving beyond technical solutions to consider broader social, cultural, and ethical implications. This includes
questions about digital inclusion and intergenerational relationships.

5.4 Limitations and Future Research Directions
This study has several limitations that suggest avenues for future research. First, our sample size, although ade-
quate for qualitative insights, limits the generalizability of the findings, as cultural and technological perspectives
among Chinese older adults may vary significantly across urban and rural settings. Future studies with larger,
more diverse samples would provide broader insights into the regional variations within China. Additionally,
this study focused on VAusage in a single cultural context, which constrains its applicability across other cultural
groups. Cross-cultural comparative studies examining VA adoption in various countries with similarly diverse
linguistic landscapes could reveal universal versus culturally specific factors influencing older adults’ technol-
ogy use. Furthermore, our research highlights the need for emotional sensitivity in VA interactions, particularly
for users seeking companionship. Investigating the integration of empathetic AI features, such as emotion recog-
nition or mood-based interaction adjustments, could offer new pathways for enhancing older adults’ social and
emotional experiences with VA. Finally, as intergenerational family dynamics significantly impact older adults’
VA usage, future research could explore how targeted design features might facilitate shared technology experi-
ences that respect older adults’ autonomy while addressing adult children’s privacy concerns.

6 CONCLUSION
In this study, we examined the unique challenges and opportunities of VA use among Chinese older adults, fo-
cusing on the cultural, and generational dynamics that shape their interactions with this technology. Through a
combination of interviews and observations involving both older adults and their adult children, we identified
several critical factors influencing VA adoption and usage. Older adults in China demonstrated a strong motiva-
tion to use VA for social interaction, yet their experiences were often marred by a lack of customization, cultural
sensitivity, and language adaptability, with VA struggling to interpret regional dialects and culturally specific
expressions. Our findings highlight the dual role of adult children as both enablers and, at times, barriers to
their parents’ engagement with VA; while family support can reduce technological challenges, overprotective
behaviors may hinder older adults’ autonomy and willingness to explore. These insights underscore the impor-
tance of designing culturally responsive VA with adaptable language models, supportive multimodal feedback,
and family-centered features that balance independent and assisted use. By advancing our understanding of the
distinct needs and expectations of Chinese older adults and their families, this study contributes to the devel-
opment of VA that is not only technologically effective but also socially and culturally aligned, enhancing the
quality of life for older users in China and potentially across similar contexts globally.
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