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Abstract

This study examines how adults aged 60 and over interact with voice assistant
technologies, drawing on the Uses and Gratifications (UGT) framework to understand their
motivations, expectations, and both the cognitive and communicative barriers they encounter.
Employing a qualitative single-case study design, the research involved five older adults (aged
60—75) with diverse demographic and technological backgrounds. Data were collected through
semi-structured interviews, scenario-based usability tasks, structured observations, and
reflective notes, in line with the depth-oriented goals of qualitative inquiry. Findings indicate
that older adults perceive voice assistants as potentially useful tools for managing daily tasks
such as reminders, information seeking, and communication; however, actual interactions often
increased rather than reduced cognitive load. Despite perceived benefits, adoption was limited
by privacy concerns, difficulty formulating commands, distrust of the system's accuracy, and a
general sense of technological complexity. Scenario-based tasks increased participants'
awareness of the technology's capabilities, yet also surfaced challenges including speech
recognition errors, difficulty interpreting system responses, and command formulation
problems, all of which heightened cognitive effort and reduced overall satisfaction, particularly
among participants with limited prior digital experience. The study highlights the dual nature
of voice assistants: they can enhance independence, confidence, and social connectedness, but
they may also introduce unexpected demands that complicate the user's experience. These
results underscore the importance of designing voice-based Artificial Intelligence (Al) systems
that are sensitive to the sensory, cognitive, and communicative needs of older adults. Through
the UGT lens, four core gratifications were identified: information access, self-efficacy and
personal identity reinforcement, social integration, and entertainment or escape, though the
degree to which these were fulfilled varied considerably across scenarios and participants. The
study makes a contextual contribution by demonstrating how age-related usability barriers are
compounded by language- and culture-specific recognition difficulties in a Turkish-speaking
older adult population. Findings offer evidence-based recommendations for the design of age-
friendly, linguistically inclusive voice Al systems and for digital inclusion policies targeting
older adults.
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1. Introduction

As global populations age at an unprecedented pace, the role of digital technologies in
supporting the quality of life for older adults has become a central concern in interdisciplinary
research. Moving beyond traditional inquiries into user gratifications, contemporary discourse
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now critically examines why older adults frequently reject voice assistants. Rather than viewing
this non-adoption merely as a functional failure or technological aversion, it should be
recognized as a deliberate, strategic exercise of agency aimed at maintaining independence and
cognitive self-competence [1]. Against the backdrop of escalating care needs, digital health
technology adoption has gained considerable momentum, particularly following the shifts in
older adults' attitudes and usage behaviours documented in the wake of the COVID-19
pandemic. Recent research demonstrates that voice assistant technologies can serve as effective
tools for helping older adults navigate functional and communicative barriers in daily life [2,
3]. These point to the need for user-friendly, age-sensitive solutions that lower barriers to digital
participation among older populations.

Voice assistants are Al-driven systems that utilize natural language processing to
interpret and execute spoken commands, allowing users to access information, manage tasks,
and engage with connected services without the need for physical interaction. By providing
hands-free control and intuitive human-computer interaction, these technologies offer a
significant approach to addressing the challenges associated with an aging population [45].
Their hands-free and eyes-free interaction modalities make these technologies particularly
accessible for older adults who experience difficulties with traditional physical interfaces [3].
Research indicates that usability and emotional needs are key determinants of older adults'
attitudes toward voice assistants, with perceived ease of use, security, enjoyment, and sense of
companionship found to influence acceptance and usage intentions [4]. Moreover, voice
assistants have been shown to yield both psychosocial and functional benefits, including
reduction of loneliness, enhancement of social support, and facilitation of safe mobility [5].
However, the extent to which voice assistants improve older adults' quality of life depends on
how these technologies are perceived, how they are learned, and the motivations that drive their
use [6]. Technology participation extends beyond physical access to encompass cognitive,
affective, and communicative dimensions, particularly among populations with functional
limitations [7]. Therefore, older adults' interaction processes with voice assistants must be
addressed through a multidimensional approach. A recent scholarship on conversational agents
and older users further highlights the need to examine dialogue repair strategies, system
integration challenges, and emerging health support applications of Al-based voice interfaces
[8]. This research investigates the usage of motivations, experiential gratifications, and
communicative barriers of individuals aged 60 and over engaging with voice assistant
technologies, analyzed within the framework of Uses and Gratifications Theory (UGT).

1.1. Voice Assistant Technologies and Adults Aged 60+

In the contemporary era where technological developments shape human life, the
emergence and proliferation of voice assistant technologies has constituted one of the most
remarkable phenomena of digital transformation. Prominent applications such as Apple's Siri,
Google Assistant, Amazon's Alexa, and Microsoft's Cortana have substantially transformed the
nature of human-machine interaction, shifting it from input-based interfaces toward naturalistic
spoken dialogue [10]. Unlike the structure of traditional human-computer interaction, which
relies on physical and visual interfaces such as keyboards, mice, or touchscreens, voice
assistants offer an intuitive communication model based on natural conversational language.
This technological revolution creates significant opportunities, particularly for older adults who
encounter difficulties in interacting with traditional user interfaces [10]. When considering the
barriers that physical and cognitive changes accompanying the aging process create in
technology use, the potential offered by voice interfaces becomes even more pronounced [11].
This section addresses the conceptual framework of voice assistant technologies, their historical
development process, fundamental technical components, and application areas.

Voice assistants offer meaningful support to older adults in health management through
features such as medication reminders, appointment scheduling, and responses to basic health
queries, all of which facilitate self-monitoring of health conditions [3, 9]. In addition, voice-
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activated emergency call features hold particular importance for older adults living alone or
managing chronic health conditions [10, 11]. The problem of social isolation, which is prevalent
in old age, constitutes one of the important application areas of voice assistants. These
technologies can facilitate older adults' communication with family members, provide access
to entertainment such as music and news broadcasts, and even offer a degree of social
companionship [5, 10].

Voice assistants are used as an important tool in organizing older adults' daily living
activities. Functions such as calendar management, creating shopping lists, obtaining weather
information, listening to news, and answering various questions support older adults' cognitive
capacities [11]. The proactive reminder features offered by this technology are particularly
valuable for older adults experiencing memory problems. Furthermore, simplicity of use and
adaptability to individual needs are consistently identified as primary expectations among older
adults evaluating digital products [4]. The fact that voice assistants are characterized in a
manner that can directly meet these demands indicates a theoretically high potential for
widespread adoption among the older population. The inadequacy of user manuals and learning
difficulties lay the groundwork for the proliferation of voice-guidance-based solutions as tools
offering not only entertainment but also education and daily life support [15]. Despite these
affordances, significant barriers remain. Speech recognition systems often struggle with older
adults’ speech patterns, which may include slower speech rates, regional accents, and age-
related vocal changes such as reduced volume or altered articulation. System onboarding and
initial setup friction also constitute underexamined obstacles to adoption, particularly for
individuals with limited digital literacy. Furthermore, emerging LLM-powered voice assistants
introduce new possibilities for natural, context-sensitive health dialogue, yet also raise novel
concerns regarding information accuracy and over-reliance [1].

1.2. Uses and Gratifications Theory

The origins of Uses and Gratifications Theory (UGT) lie in communication studies, with
foundational contributions tracing back to the mid-twentieth century [14]. At the core of the
theory are the concepts of "use" and "gratification": use refers to the process by which
individuals actively select and engage with media content, while gratification refers to the
satisfaction derived from that engagement. Use refers to the process by which individuals select
and consume media content, while gratification refers to the sense of satisfaction obtained as a
result of this process. The context of this theory concerns why and how individuals consciously
choose and use mass communication tools to meet their specific needs [16]. This section
focuses on an overview of uses and gratifications theory, its motivational dimensions, and the
theory in the context of voice assistant technology for older users.

UGT was among the first theoretical frameworks in communication research to position
audience members not as passive recipients of media content but as active agents who
deliberately select media to fulfill specific needs and expectations [14, 17]. In this context,
individuals are defined not merely as passive receivers of media content, but as "active
gratification seekers" who enter into an interaction process with media to meet their
expectations and needs. People consider their own motivations and needs in media preferences
and make goal-oriented choices accordingly [17].

The concept of gratification extends beyond individual-level psychological satisfaction
to encompass broader social processes, including identity formation, normative adaptation, and
the negotiation of social roles through media engagement [14, 16]. This concept is not limited
to psychological relief or fulfillment of information needs at the individual level; it also
encompasses more comprehensive social processes such as identity formation, adaptation to
social norms, or developing a stance against these norms. Therefore, the effect of gratification
on the individual is not limited to individual experience but can also produce indirect
consequences on the social environment and status.The origin of the concept of gratification is
based on individuals' tendencies to meet various psychological, cognitive, and social needs
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during the media use process. Among these needs are different motivations such as access to
information, entertainment, socialization, gaining status, and escaping from the pressures of
everyday life. These motivations play a guiding role in individuals' selection of specific media
content; the gratification obtained from content determines the nature of the relationship
established with media [16].

As a result of the media use process, individuals experience certain gratifications.
Gratifications sought encompass the benefits and motivations that individuals expect to achieve
through media. Active audiences tend to prefer media they believe will meet their expectations,
and this is viewed as an important determinant of media usage intention [18]. For example,
while one user may select a media tool solely to meet entertainment needs, another may make
choices for the purpose of obtaining information or following the agenda. Furthermore,
gratifications obtained refer to the benefits that individuals can actually achieve as a result of
media use. In this case, the consumer decides whether to use the same media again by
considering the gratifications obtained from past experiences [19]. Initial studies on uses and
gratifications theory were conducted within the framework of traditional media tools, and over
time the research field expanded with the development of the internet and digital technologies.
Today, this approach is applied in different contexts ranging from the reasons for using food
delivery applications to the adoption of chatbots and online or in-store technologies [17,18, 20].

Applied to older adult populations specifically, research suggests that technology
attitudes are closely shaped by individual motivations and social context [5], making UGT a
particularly appropriate lens for examining voice assistant adoption in this group. According
to UGT, users as active individuals select media content to meet their own needs and obtain
different types of gratification as a result of these choices. Particularly when older adults are
concerned, the use of voice assistant technologies can provide various gratifications such as
obtaining information, entertainment, establishing social interaction, and facilitating daily
living activities [12]. In this context, how voice assistant technologies are used by older users
and what gratifications this use provides must be comprehensively revealed.

This study addresses a gap in the literature by examining how older adults in Turkey
access and experience voice assistant technologies within the context of digital and social
participation [2,6]. This study serves as a preliminary study for future longitudinal research on
in-home usage, persona comparisons, and experimental interventions based on user interface
design. While cognitive, physical, and sensory limitations associated with aging are well-
documented barriers to technology use, empirical evidence grounded in older adults' everyday
experiences, particularly regarding whether voice assistants effectively reduce these barriers,
remains limited [8, 11]. Particularly considering the inadequacy of digital literacy initiatives for
older adults in Turkey, revealing how these technologies are experienced in terms of user
satisfaction, motivations, and communication barriers encountered provides an original and
contextual contribution to digital inclusion discussions. The primary contribution of this study
is not positioned within the general voice assistant literature, but rather in its contextual focus
on Turkish-speaking older adults. Specifically, the study highlights the intersection of age-
related, linguistic, and cultural barriers, making visible how these factors jointly shape user
experience [36]. The set of scenarios used in this study is ecologically meaningful for the target
audience (medication reminders, making calls, weather/news, music, shopping reminders), and
a key strength of this study is that the tasks were selected to be directly related to the daily life
practices of older adults, thereby preserving experiential reality. The article’s most valuable
contribution is contextual; it demonstrates how language- and culture-specific recognition
errors exacerbate age-related barriers. Thus, it reveals that voice interfaces, which are assumed
to be “universal,” can systematically exclude older users who do not speak English. In other
words, the study highlights the inequalities that arise at the intersection of aging, language,
accent, and digital inclusion [36]. The significance of the research stems from addressing voice
assistants not merely as technical innovations but also as communicative and psychosocial
tools. In a literature that largely focuses on technical functions, this study proposes an important
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perspective shift by examining older adults' expectations, gratification levels, and
communication barriers within the framework of Uses and Gratifications Theory [14,15]. In
this way, the research makes visible potential social benefits such as reducing loneliness,
supporting psychological well-being, and enhancing social connectedness, while also aiming to
produce evidence-based recommendations for policymakers and technology developers
regarding the design of age-friendly digital solutions [5]. This research evaluates the learning
processes of individuals aged 60 and over regarding voice assistant technologies, their
participation in these technologies, and the communication barriers they encounter within the
framework of Uses and Gratifications Theory.

2. Method

This research employed a qualitative case study design, which enables in-depth analysis
of a complex phenomenon within its real-life context and is particularly suited to exploratory
"how" and "why" questions (29). It documents and interprets the lived experiences of older
adults engaging with voice assistant technology for the first time, in line with the experiential
case study tradition (29). The phenomenon examined in this research is the interaction of
individuals aged 60 and over with voice assistant technologies, their motivations regarding this
technology, communicative barriers, and the level of gratification they experience after use.

2.1. Research Design

The research is characterized as a single case study because the situation under
investigation encompasses a digital technology experience specific to a particular user group
(older adults). This design has made it possible to conduct a holistic analysis without
disregarding the cognitive, emotional, social, and environmental contexts of participants
regarding technology. Additionally, since the study includes an experiential scenario
application, the transformation in participants' perceptions regarding technology use has been
monitored comparatively over time.

2.2. Participants

This study involved five (N=5) older adult participants. The participant group consisted
of three female and two male older adults, with ages ranging from 60 to 75 years. Educational
backgrounds varied between primary school and high school levels, with no participants having
university education. The majority of participants (80%) lived with family members, while one
participant lived alone (See Table 1). In terms of technology proficiency, most participants
(60%) reported basic technology usage levels, while two participants demonstrated
intermediate competency. Participants who had some prior experience with voice assistants (P3
and P4) demonstrated relatively higher task performance compared to those with no prior
exposure. All participants accessed voice assistants through mobile phone devices, with
familiarity spanning different platforms including Siri, Google Assistant, and Alexa. None of
the participants reported diagnosed hearing, speech, or visual impairments. However, age-
related sensory variation (e.g., reduced vocal volume, slower speech) was observed informally
during sessions. All interactions were conducted in Turkish, and Turkish-language Google
Assistant was used throughout the study. This diversity in prior exposure, combined with
generally limited technology experience, provided valuable insights into the learning curve and
usability challenges faced by typical older adult users encountering voice assistant technology.
Purposive sampling was employed [21, 22], and the small sample size is consistent with the
depth-oriented goals of qualitative case study research. The study does not aim at statistical
generalizability; rather, it seeks to generate rich, transferable insights regarding the experiences
of a specific population with a bounded technology encounter [29].
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Table 1. Participant Demographics and Technology Usage Background

Question P1 P2 P3 P4 P5
(72, Female) | (65, Female) | (60, Female) | (66, Male) | (75, Male)

Gender Female Female Female Male Male
Age Range 70-74 65-69 60-64 65-69 75-79
Education Level High School Psrér}?sg High School |High School Psrér}?sg
Marital Status Widowed Married Married Married Widowed
Living Situation With Family | With Family | With Family |With Family Alone
Technology Usage Basic Basic Intermediate |Intermediate Basic
Level
grslgr Voice Assistant No No Yes Yes No
Which Assistant Siri Google Siri Google Alexa
Duration of Use 0-3 months | 0-3 months | 0-3 months | 0-3 months | 0—3 months
Device Phone Phone Phone Phone Phone

The purpose sampling method was used for sample selection [22]. The primary criterion
for determining participants was 60 years of age or older and demonstrating basic interest in
voice assistant technologies. This sampling approach is appropriate for exploring specific
phenomena within particular populations [23].

2.3. Data Collection Tools and Process

Multiple data collection methods were employed in this research, following established
protocols for technology usability studies with older adults [24]. The Turkish language was
used in all interaction sessions, as Google Assistant was configured in Turkish. This is relevant
to interpreting recognition errors, as Turkish-specific names and accents may influence system
performance.

Demographic Information Form

A brief demographic form was utilized to determine participants' socio-demographic
characteristics. This instrument collected essential background information including age,
gender, education level, marital status, living arrangements, prior technology experience, and
previous exposure to voice assistant technologies. These demographic variables provided
important contextual information for interpreting participants' experiences and identifying
potential patterns related to individual characteristics.

Forms

The pre and post experience questions, developed by the researcher under the
demographic information forms, were designed to measure changes in participants' perceptions
before and after the experience scenarios. The questions assessed variables such as level of
knowledge regarding voice assistant capabilities, perceived ease of use, level of confidence in
operating the technology, expectations regarding reduced loneliness and socialization
opportunities, and intention to continue using voice assistants. The questions were formatted
using a 5-point Likert scale. The pre- and post-experience forms primarily served as structured
reflective tools to frame participants' awareness before and after the scenarios. Due to the small
sample size (N=5), inferential statistical analyses were not performed, and the forms were not
treated as psychometrically validated scales. Their function is to provide structured foundations
for qualitative interview discussions rather than to produce quantitative outcome measures.
Significant changes in individual responses were described descriptively where relevant.

The development of these forms was informed by systematic examination of national
and international studies investigating older adults' perceptions of voice assistants [4, 8, 25],
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thereby ensuring content validity. The literature review encompassed recent empirical research
on technology acceptance, usability challenges, and gratifications experienced by older adult
users of conversational interfaces. This evidence-based approach to instrument development
enhanced the reliability and relevance of the measurement tools for the target population.

Semi-Structured Interview Form

A semi-structured interview guide was developed by the researcher to explore in depth
older adults' experiences with voice assistants, including their initial encounters with the
technology, purposes of use, perceived benefits and challenges, social and emotional
reflections, and intentions for sustainable technology use. The questions were formulated in
accordance with the core categories of UGT, specifically addressing information seeking,
personal identity, social integration, and entertainment or escape dimensions. The semi-
structured format allowed flexibility in exploring emerging themes while maintaining
consistency across participants in addressing key research questions.

Experience Scenarios

Brief scenarios were prepared to enable participants to directly experience voice
assistant technology in practical contexts. These scenarios included tasks such as medication
reminders, calling grandchildren, playing music, and gathering daily information. Each
scenario was designed to represent different functional dimensions of voice assistant use,
including cognitive support, socialization, sense of independence, and entertainment. The
scenarios provided participants with opportunities to engage in natural usage experiences within
a controlled environment, facilitating observation of authentic interaction patterns and
challenges. This experiential approach allowed participants to form technology perceptions
based on actual use rather than abstract speculation.

Observation Notes and Reflective Statements

During the scenario applications, participants' behavioral responses, usage difficulties,
and spontaneous verbal expressions were systematically recorded by the researcher using an
observation form. This direct observation method captured real-time interactions that might not
be fully articulated during subsequent interviews, including non-verbal cues, frustration
indicators, expressions of satisfaction, and problem-solving strategies. When deemed
appropriate, brief reflective notes were solicited from participants immediately following
specific interactions to capture their in-the-moment impressions and emotional responses.
These observation data complemented the interview and survey data, providing triangulation
that strengthened the overall validity of the findings.

The data collection process consisted of the following phases:

Initial Meeting and Introduction (Maximum 5 minutes): During the initial meeting with
participants, the purpose of the research was explained, voice assistant technologies (Siri,
Alexa, Google Assistant) were introduced, and preliminary information was gathered regarding
participants' demographic information and technology usage habits. This introductory phase is
essential for building rapport and establishing baseline technology familiarity [26].

Mini Training Session (Maximum 10 minutes): Participants received brief training on
the basic use of Google Assistant. This training demonstrated how to give voice commands,
how to activate the device, and basic functions. Brief training sessions are recommended to
reduce initial anxiety and provide a foundation for interaction [11].

Scenario-Based Tasks and Individual Experience (Maximum 10 minutes): Participants
were asked to complete 5 different scenarios using Google Assistant that reflected situations
they might encounter in their daily lives. During this process, participants were encouraged to
explore the technology through trial and error. This approach aligns with user-centered design
principles that emphasize learning through experience [27].

Semi-Structured Interview (Maximum 20 minutes): Following completion of the
scenario tasks, semi-structured interviews were conducted with participants. During these
interviews, questions were posed regarding their experiences, challenges they encountered,
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attitudes toward technology, and potential for daily life usage. Semi-structured interviews allow
for flexibility while maintaining focus on key research questions [21].

Final Assessment Questions: Semi-structured interview questions were administered to
assess participants’ interaction skills with the voice assistant, followed by final assessment
questions. Test results were graded out of 65 points, and percentages were calculated. Usability
testing provides quantitative measures to complement qualitative insights [28]. The authors
acknowledge that the short training and scenario exposure (approximately 20 minutes total)
limited the ecological validity of the findings and hindered the assessment of learning curves
or sustained use. Therefore, the study was positioned as an initial, exploratory encounter study
rather than a longitudinal or experimental investigation [29].

Usability Assessment

A structured usability observation rubric was used to evaluate participants’ task
completion during the five scenarios. The total possible score was 65 points, distributed as
follows: each of the five scenarios was assessed on a 13-point scale covering (a) task initiation
(0-3), (b) command formulation accuracy (0-3), (¢) response comprehension (0-3), (d) error
recovery (0-2), and (e) task completion (0-2). Scoring was conducted by the first author, who
directly observed each session. Due to the single-evaluator setup, inter-rater reliability for the
rubric itself was not established. Scoring was conducted independently by the first and second
authors using the same usability rubric. To ensure inter-rater reliability, agreement between the
two evaluators was calculated using the formula proposed by Miles and Huberman, resulting
in an agreement rate of 85% [39]. Discrepancies in scoring were discussed and resolved through
consensus, and the final scores were determined accordingly. The authors note this as a
limitation and recommend that future studies employ dual-rater scoring with reported inter-
rater reliability coefficients. The rubric scores should therefore be interpreted as indicative
rather than definitive measures of task performance.

Scenarios

The scenarios used in the research were designed considering the needs that older adults
might encounter in their daily lives.

Health Tracking - Medication Reminder Scenario: "Remind me to take my blood
pressure medication every morning at 9:00 a.m." This scenario aims to evaluate participants'
ability to use the voice assistant for health management, which is a critical need for older adults
managing chronic conditions.

Social Interaction - Communicating with Grandchildren Scenario: "Hey Google, call
Arda." This scenario examines the potential of voice assistants to facilitate social connections,
which are vital for older adults' well-being.

Information Gathering and Staying Up-to-Date Scenario: "What's the weather like in
Istanbul today?" and "Read today's news." This scenario evaluates participants' experiences in
meeting daily information needs, supporting cognitive engagement, and autonomy.

Entertainment and Enjoyment - Music Playing Scenario: "Play a song by Miizeyyen
Senar." This scenario aims to explore how technology can be used in leisure activities, which
contribute to quality of life.

Cognitive Support and Daily Organization - Reminder List Scenario: "Remind me to
buy milk and bread tomorrow morning." This scenario examines the support provided by voice
assistants in daily life organizations, addressing common memory concerns among older adults.

In scenarios involving contact names (Scenario 2) and culturally specific artist names
(Scenario 4), the researcher observed and noted instances where recognition errors occurred.
These errors were associated with Turkish phonology and naming conventions that may not be
well-represented in the assistant’s default language model. This contextual factor is discussed
as a source of communicative friction in the results section. The study did not experimentally
manipulate phrasing alternatives; however, in cases of repeated recognition failure, the
researcher offered a rephrased prompt as a naturalistic support measure.
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2.4. Data Analysis

Two primary analysis methods were employed in the research. First, participants'
processes of completing scenario tasks were recorded through observation, and interaction
behaviors and emotional responses were noted. Observation is a fundamental method for
understanding real-time user interactions with technology [29]. Second, using contextual
analysis methods, participants' experiences, technology usage environments, and needs were
evaluated from a holistic perspective. Data obtained from semi-structured interviews were
analyzed through content analysis, and recurring themes and patterns were identified [30]. This
thematic approach allows for systematic identification of meaningful patterns across qualitative
data. Theme development followed an iterative process; in the first stage, the first author
conducted open coding by examining the interview transcripts and observation notes line-by-
line, generating initial codes grounded in participants’ expressions and interaction experiences.

In the second stage, these initial codes were reviewed, compared, and grouped into
broader categories. Through an inductive process, a preliminary codebook was developed,
including code definitions, inclusion criteria, and representative examples. This codebook
serves as a guiding framework for organizing and refining themes. The coding structure and
emerging themes were then reviewed and refined in collaboration with the second author to
ensure conceptual clarity and consistency. During this stage, codes were merged, revised, or
redefined where necessary. To ensure coding reliability, a subset of the data was independently
coded by the second author using the established codebook. For the usability rubric, inter-rater
agreement between the two authors was calculated at 85% using the formula proposed by Miles
and Huberman [39]. A separate inter-coder reliability analysis was conducted for thematic
coding, also yielding an 85% agreement rate using the same formula [39]. Discrepancies
between coders were discussed and resolved through consensus, and the codebook was
finalized accordingly. Thus, the coding process was conducted through a collaborative and
iterative procedure between the first and second authors, ensuring both analytical rigor and
consistency. The codebook was developed inductively, with themes grounded in participants’
own language and experiences. Given the small sample (N=5), formal data saturation was not
assessed; instead, thematic consistency across participants served as an internal criterion for
evaluating theme robustness, consistent with qualitative case study practice [29, 30].
Representative quotations are provided for each theme to support transparency.

In qualitative research, validity is primarily considered within the framework of internal
and external validity dimensions. Internal validity is related to the extent to which the research
accurately, deeply, and holistically reflects the phenomenon it addresses. In this context, it is
important for the researcher to adopt a consistent, systematic, and rigorous approach in the data
collection, analysis, and interpretation phases [30]. In this study, in order to increase internal
validity, the findings obtained were presented with detailed descriptions; the data were first
presented at a descriptive level and in an unbiased manner, and then the analytical and
interpretive analysis process was initiated. Furthermore, the principles of homogeneity and
heterogeneity were considered to clearly reveal the commonalities and differing characteristics
among the data. External validity, on the other hand, is concerned with the applicability and
transferability of the research results in similar contexts [21,30]. Accordingly, the data analysis
process was explained in detail, aiming to make the research traceable and replicable by other
studies.

Reliability in qualitative research is directly related to the transparency and traceability
of the process and the consistency of the findings; in other words, it expresses the degree to
which similar results can be obtained when using the same methods [30]. In this study, to ensure
reliability, the data analysis process was carried out by two independent experts, and the
resulting coding results were compared. The level of agreement between the coders was
calculated using the reliability coefficient formula proposed by Miles and Huberman (1994);
the reliability rate was determined to be 85%. This value indicates that the research findings are
reliable and consistent.
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2.5. Ethical Considerations

Prior to the research, participants were provided with detailed information about the
purpose of the study, the process, and data usage, and their voluntary participation consent was
obtained. Participants' personal information was kept confidential, and anonymity was ensured
using a coding system (P1, P2, P3, P4, P5).

3. Results

The usability test results across all five scenarios revealed varying levels of success
among participants in completing voice assistant tasks. Table 2 presents the overall
performance scores for each participant. Scores reflect task performance as observed and scored

by the researcher using the structured rubric described in Section 2.4. These scores are intended
as descriptive indicators of performance, not as psychometrically validated measures.

Table 2. Participant Demographics and Usability Test Scores

Participant Age Gender Score Max Score Percentage
Pl 72 Female 38 65 58.46%
P2 65 Female 38 65 58.46%
P3 60 Female 43 65 66.15%
P4 66 Male 36 65 55.38%
P5 75 Male 39 65 60.00%

The results indicate that participant performance ranged from 55.38% to 66.15%, with P3
achieving the highest score and P4 the lowest. The average success rate across all participants
was approximately 59.69%, suggesting moderate overall usability but also highlighting
significant room for improvement in voice assistant design for older adult users. In addition to
overall usability scores, scenario-based performance patterns were examined descriptively to
enhance analytical transparency. Descriptive reporting is particularly valuable in small-sample
qualitative studies, as it supports traceability and provides a clearer understanding of observed
interaction patterns [29, 39].

Participants demonstrated relatively higher success in simpler, single-step tasks such as
information retrieval and music playback. In contrast, lower performance was observed in
scenarios requiring multi-step command formulation, such as setting reminders and initiating
contact-based communication. Recognition-related difficulties were more frequently observed
in scenarios involving proper names (e.g., calling a contact or requesting music by artist name),
whereas comprehension-related challenges emerged in scenarios where the system produced
longer or more complex responses. These descriptive patterns provide additional insight into
where interaction breakdowns most commonly occur across scenarios.

Table 3. Scenario-Based Performance and Observed Difficulties

Scenario Task Description Performance Level | Main Observed
Difficulties
Scenario 1 | Medication Reminder - Moderate Confusion between alarm
Health Tracking and reminder
Difficulty in command
repetition
Scenario 2 | Communicating with Low—Moderate | Name recognition errors
Grandchildren - Social (e.g., “Arda”)
Interaction Uncertainty about system
response
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Scenario 3 | Daily Information High Long and complex
Gathering - Staying responses
Informed Difficulty controlling
information flow
Scenario 4 | Entertainment and High Artist name recognition
Enjoyment - Music errors
Playing Limited control over
playback
Scenario 5 | Reminder  List - Moderate Difficulty with multi-step
Cognitive Support and commands
Daily Organization Uncertainty in managing
saved reminders

Scenario 1: Medication Reminder - Health Tracking

The medication reminder scenario, which required participants to command "Remind
me to take my blood pressure medication every morning at 9:00 a.m.," revealed significant
insights into how older adults perceive and interact with voice assistant technology in health
management contexts.

Positive Outcomes

Participants demonstrated three primary positive experiences when successfully
completing this health-related task. First, participants expressed a notable sense of
independence, indicating that the ability to manage their medication schedules autonomously
through voice commands contributed to their self-reliance. Second, the medication reminder
function provided participants with a sense of security, as automated reminders reduced anxiety
about forgetting critical health-related tasks. Third, participants perceived that the voice
assistant gave them greater control over their health management.

Challenges and Negative Experiences

Despite these positive outcomes, participants encountered notable difficulties that
hindered the full effectiveness of the medication reminder scenario. A primary challenge was
confusion between alarms and reminders. Several participants expressed confusion between
alarm and reminder functions, indicating difficulty in distinguishing between these two system
features during task completion. Additionally, several participants reported forgetting to repeat
commands when the voice assistant failed to recognize their initial input. This pattern indicates
potential issues with both the technology’s speech recognition accuracy for older adults’ voices
and participants’ understanding of error recovery procedures. This pattern indicates potential
issues with both the technology's speech recognition accuracy for older adults' voices and
participants' understanding of error recovery procedures. The need to repeat commands can
create frustration and reduce perceived usability, particularly when immediate success is not
achieved. This was particularly evident with Turkish given names (e.g., “Arda”), where Turkish
phonological patterns including vowel harmony and specific consonant clusters may not align
well with the default recognition weightings in standard Google Assistant models. Recognition
errors of this nature have been documented in multilingual and non-English voice assistant
deployments [36], and represent a systemic equity concern for non-anglophone older user
populations.

Scenario 2: Communicating with Grandchildren - Social Interaction

The social interaction scenario required participants to use the voice command "Hey
Google, call Arda" to initiate a phone call with a family member, specifically designed to assess
the technology's role in maintaining intergenerational connections.

Positive Outcomes

Participants exhibited strong positive emotional responses when successfully
completing this task. The ease of initiating calls through voice commands eliminated several
barriers that traditionally complicate phone usage for older adults, such as navigating contact
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lists, remembering phone numbers, or managing touchscreen interfaces. The scenario also
revealed that voice-activated calling reduced the cognitive load associated with traditional
phone usage.

Challenges and Negative Experiences

Several participants struggled with the proper pronunciation and enunciation required
for the voice assistant to recognize contact names accurately. This was particularly evident with
Turkish given names (e.g., “Arda”), where Turkish phonological patterns — including vowel
harmony and specific consonant clusters — may not align well with the default recognition
weightings in standard Google Assistant models. Recognition errors of this nature have been
documented in multilingual and non-English voice assistant deployments [36] and represent a
systemic equity concern for non-anglophone older user populations. Additionally, some
participants expressed uncertainty about whether the command had been successfully executed,
as the feedback provided by the voice assistant was not always immediately clear or sufficiently
prominent.

Scenario 3: Daily Information Gathering - Staying Informed

This scenario involved two related tasks: asking for weather information ("What's the
weather like in Istanbul today?") and requesting news updates ("Read today's news"). These
tasks assessed participants' ability to use voice assistants for accessing timely, practical
information.

Positive Outcomes

Participants generally found the information retrieval of tasks to be straightforward and
valuable. The immediate access to weather information was particularly appreciated, as it
directly supported daily decision-making regarding activities and appropriate clothing. The
conversational nature of the queries aligned well with participants' natural speech patterns,
making the interaction feel intuitive. The news reading function was also well-received by
participants who expressed interest in staying informed about current events. For those with
visual impairments or reading difficulties, the audio format provided an accessible alternative
to traditional news consumption methods. Participants noted that this feature could potentially
reduce their reliance on family members to relay information, thereby enhancing independence.

Challenges and Negative Experiences

Despite these benefits, participants encountered several difficulties. The voice
assistant's responses to weather queries were sometimes overly detailed or technical, with
confusing or unnecessary terminology. Participants expressed a preference for concise,
actionable information rather than comprehensive meteorological data. The news reading
function presented additional challenges. Participants found it difficult to control the pace and
selection of news stories, with some expressing frustration at being unable to easily skip topics
of interest or replay information they had missed. The linear, non-interactive nature of the news
delivery contrasted with participants' expectations of being able to navigate content more
flexibly, as they might with printed newspapers or television news programs.

Scenario 4: Entertainment and Enjoyment - Music Playing

The entertainment scenario asked participants to request music by commanding "Play a
song by Miizeyyen Senar," assessing the voice assistant's role in leisure activities and cultural
engagement.

Positive Outcomes

This scenario elicited some of the most positive emotional responses from participants.
The ability to instantly access music from preferred artists through simple voice commands was
highly valued, particularly for participants with mobility limitations or difficulties operating
traditional media devices. Participants expressed delight at the ease with which they could enjoy
music that held personal or cultural significance. The music playing function also demonstrated
potential for mood regulation and emotional well-being. Participants noted that having
immediate access to preferred music could help alleviate feelings of loneliness or boredom,
providing a form of companionship and comfort. The nostalgic value of accessing familiar
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artists and songs appeared to contribute significantly to participants' positive perceptions of this
feature.

Challenges and Negative Experiences

Some participants struggled with the pronunciation of artist names. Specifically, the
name “Miizeyyen Senar” (a culturally significant Turkish musical artist) was frequently
misrecognized, either resulting in no match or an incorrect artist. This finding illustrates how
culturally non-dominant names function as points of failure in voice assistant systems that are
trained predominantly on anglophone or high-resource-language data [36]. Additionally,
participants expressed limited understanding of how to control playback once music began
playing, with commands for pausing, skipping, or adjusting volume not being intuitive to all
participants.

Scenario 5: Reminder List - Cognitive Support and Daily Organization

The final scenario required participants to set up a shopping reminder by commanding
"Remind me to buy milk and bread tomorrow morning," testing the voice assistant's utility for
everyday organizational tasks and cognitive support.

Positive Outcomes

Participants recognized the practical value of this feature for managing daily tasks and
compensating memory concerns. The ability to quickly capture reminders without needing to
write them down or navigate complex applications was seen as highly beneficial. Participants
appreciated that the voice assistant could serve as an external memory aid, reducing the
cognitive burden of remembering multiple tasks throughout the day. The natural language
processing capabilities of the assistant were particularly evident in this scenario, as participants
could specify items and timing in conversational language rather than following rigid command
structures. This flexibility made the interaction feel more natural and less like operating a
traditional computing device.

Challenges and Negative Experiences

Despite these advantages, participants encountered difficulties with reminder
management. Once reminders were set, participants were uncertain about how to review,
modify, or delete them using voice commands alone. This limitation meant that participants
could not easily verify that their reminders had been correctly understood and stored by the
system. Additionally, some participants struggled with formulating commands that included
multiple pieces of information, such as both the items to remember and the timing of the
reminder. When commands were complex or included in multiple items in a list, the voice
assistant sometimes failed to capture all the information accurately, requiring participants to
repeat or rephrase their requests.

Speech Recognition Errors and User Coping Strategies

Across all scenarios, speech recognition errors emerged as a recurring interaction
barrier. These errors were particularly evident in tasks involving proper names and culturally
specific content, such as contact names (e.g., “Arda”) and artist names (e.g., “Miizeyyen
Senar”). At the participant level, recognition-related errors occurred at least once per participant
in scenarios involving name-based commands, particularly in Scenario 2 (calling a contact) and
Scenario 4 (music playback). While the small sample size does not allow for statistical
generalization, this pattern was consistently observed across participants. The types of
recognition problems included misinterpretation of names, failure to detect the intended entity,
and incorrect substitutions with phonetically similar words. These issues were more
pronounced when participants spoke with lower vocal intensity or slower articulation.

Participants employed several coping strategies when encountering recognition errors.
The most common strategy was repeating the same command without modification. Some
participants attempted to increase vocal clarity by speaking louder or more slowly. A smaller
number of participants used reformulation strategies, such as adding contextual cues (e.g., “my
grandson Arda”), which were more effective in achieving successful outcomes. However, most
participants did not spontaneously adopt adaptive reformulation strategies, indicating limited
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awareness of effective interaction repair mechanisms. This resulted in increased cognitive load
and occasional frustration during task completion. These findings highlight the need for voice
assistant systems to provide more explicit feedback and guided error-recovery support,
particularly for older users interacting in non-English contexts.

Table 4. Thematic Analysis Results

Theme Sub themes Codes Example Quotes
Theme 1: Attention and * Difficulty formulating | “I got confused; I
Cognitive Information Overload | commands didn’t know what to
Overload and * Loss of attention with say.” (P1)
Comprehensi | Error-Induced long information “I got bored when
on Barriers Cognitive Disruption | « Cognitive the news was too
disruption/panic caused long.” (P3)
by incorrect responses “It said something
* Increased cognitive load | else, I panicked.” (P2)
due to follow-up "It asked "What
questions time?' What's the
point?" (P5)
Theme 2: Perceived Complexity | ¢ Fear of making “I’m afraid it will call
Technical and Error Anxiety mistakes the wrong person.”
Barriers and * Perceiving technology | (P2)
Loss of Interface and as complicated “It’s too complicated;
Control Navigation Confusion | ¢ Confusion about I can’t grasp it.” (P5)
apps/subscriptions “When Spotify
Low Perceived * Follow-up questions Premium popped up,
Autonomy perceived as unnecessary | it ruined my mood.”
* Lack of perceived (P4) “It asked ‘What
independence time? ‘what’s the
point?” (P5)

“I didn’t think of it
that way;
independence didn’t
occur to me.” (P1)

Theme 3: Emotionally * Not perceiving the “No, it doesn’t reduce
Social- Meaningful assistant as a social loneliness.” (P2)
Emotional Functional Use partner “When it played
Deficits * Emotional connection Miizeyyen Senar, it
Absence of Social formed primarily through | lifted my mood.” (P4)
Companionship music
*Preference for human
interaction over Al
assistant

The thematic analysis revealed three interrelated patterns that characterize older adults’
experiences with voice assistants. First, participants reported significant cognitive challenges
during interaction, including difficulty formulating commands, sustaining attention when
information was lengthy, and managing follow-up questions. Incorrect or unexpected responses
often led to confusion or anxiety, indicating that such interactions increased cognitive load and
disrupted information processing rather than facilitating it. Second, the findings point to
perceptions of technical complexity and a diminished sense of control, which functioned as
barriers to independent use. Participants frequently expressed fear of making mistakes, viewed
the technology as overly complicated, and experienced confusion regarding applications,
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subscriptions, or system prompts. Follow-up questions were commonly perceived as
unnecessary and intrusive, reinforcing feelings of dependence rather than autonomy. Finally,
the analysis showed limited social and emotional gratification associated with voice assistant
use. Most participants did not conceptualize the assistant as a social or relational partner, instead
positioning it primarily as a functional tool. Emotional engagement was largely confined to
specific features, particularly music playback, which occasionally enhanced mood but did not
substantially alleviate feelings of loneliness or foster a sustained sense of social connection.
Three participants (P1, P2, P5) spontaneously expressed discomfort regarding potential data
retention and the sense of being continuously monitored. Among participants living with family
members (P1 and P2), concerns centered primarily on privacy from external parties, whereas
P5, who lived alone, expressed concerns more closely related to perceived surveillance by
family members who might access the device. Concerns of this type have been documented in
the literature on smart speaker adoption and are particularly salient for older adults with limited
prior exposure to always-on devices [37].

4. Discussion

The findings from this case study reveal that voice assistants partially compensate for
cognitive and physical limitations commonly experienced by older adults, providing
practicality, time savings, and a sense of independence in daily activities [31]. These outcomes
align with broader research on assistive technologies emphasizing the importance of supporting
autonomy and reducing functional barriers in aging populations [6, 11]. Analysis through the
UGT framework revealed four core gratifications that emerged from participants' interactions
with voice assistants: information seeking, self-efficacy and personal identity reinforcement,
social integration, and entertainment or escape [16]. These gratifications represent the
underlying motivations and satisfactions that drive older adults' adoption and continued use of
voice assistant technology. Participants reported increased confidence and a greater sense of
control following the medication reminder and shopping list scenarios, suggesting that voice-
activated reminder functions may support self-management and reduce cognitive burden among
older adults managing daily health routines [9]. The ability to externalize memory tasks
through simple voice commands appeared to provide psychological relief and reinforce
participants' sense of competence.

Item-level shifts observed in pre- and post-experience reflections can be interpreted
through the UGT framework in terms of the gap between gratifications sought and gratifications
obtained [14, 18]. Participants initially expressed expectations related to ease of use,
independence, and social connection (gratifications sought). However, the actual interaction
experience revealed a more complex outcome, where certain gratifications were achieved (e.g.,
entertainment and basic information access), while others were only partially fulfilled or
remained unmet due to interaction difficulties (gratifications obtained). In particular, while
participants anticipated that voice assistants would reduce cognitive effort and support
autonomy, the need to repeat commands, manage errors, and interpret system responses
increased cognitive load in some scenarios. This discrepancy highlights a gap between expected
and experienced gratifications, suggesting that usability challenges directly influence the
continuity of technology use among older adults [38].

The communication scenario, particularly the task of calling grandchildren, supported
the maintenance of social bonds and intergenerational connections. Voice assistants facilitated
emotional closeness and social connectedness by reducing technical barriers to communication
[10]. This finding is particularly significant given the well-documented relationship between
social isolation and negative health outcomes among older adults. The technology's potential to
strengthen family ties and reduce feelings of loneliness emerged as a critical benefit that extends
beyond mere functional utility. The music playback scenario produced the strongest emotional
satisfaction among all tested tasks. The nostalgic value of accessing culturally significant music
triggered positive emotional responses and strengthened participants' attitudes toward
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technology [32]. This suggests that voice assistants may serve an important role in supporting
emotional well-being and maintaining cultural identity among older adults, particularly when
the technology can accommodate diverse musical preferences and artist recognition. Despite
these benefits, several significant barriers emerged that hindered optimal use and acceptance of
voice assistant technology. Complexity and cognitive load represented key obstacles to
successful interaction. Long audio responses, conceptual confusion between similar functions
(such as alarms versus reminders), and premium application requirements reduced participants'
motivation to continue using the technology [23,33]. These findings underscore the importance
of designing voice interfaces that align with older adults' cognitive processing capabilities and
expectations.

Participants consistently expressed a preference for short, clear, single-step commands
with immediate and predictable outcomes, reflecting established principles of age-friendly
interface design emphasizing simplicity, error tolerance, and transparency [6, 11]. The
confusion between alarms and reminders observed in this study reflects a broader design
challenge: voice assistant architectures often distinguish between these functions in ways that
are not transparent or intuitive to users whose mental models are shaped by non-digital practices
[35]. Designers are encouraged to explore disambiguation prompts that are brief, confirmatory
in tone, and do not require users to recall technical category names (e.g., “Should I set this as a
recurring reminder?” rather than “Would you like an alarm or a reminder?”).

The recognition errors associated with Turkish proper names and artist names in this
study highlight a systemic issue in voice assistant accessibility: the technology’s performance
is not language- or culture-neutral. Older adults who interact in less-resourced languages or
with culturally specific vocabularies encounter a higher frequency of interaction failures that
are not attributable to user error. This finding is consistent with Seaborn et al. [36], who
documented similar challenges in cross-cultural voice assistant deployments, and underscores
the importance of culturally localized training data and fallback dialogue strategies in assistive
voice technologies.

4.1 Design and Implementation Recommendations

The findings of this study provide several data-driven design implications for improving
voice assistant interactions for older adults. First, in critical tasks such as setting reminders or
initiating communication, systems should explicitly confirm the recognized command and
clearly state the intended action. Rephrasing the user’s input (e.g., “I will call Arda now”) can
enhance user trust, reduce uncertainty, and increase error awareness. This type of confirmatory
feedback is particularly important for older users who may experience elevated cognitive load
and uncertainty during novel technology interactions [9, 43].

Second, interaction design should support guided error recovery. Rather than requiring
users to independently reformulate commands, systems should provide simple and adaptive
prompts (e.g., “Did you mean Arda from your contacts?”’). Such support mechanisms can
reduce frustration and facilitate more effective interaction repair, especially for users with
limited digital literacy.

Third, localization should be considered beyond direct language translation. Voice
assistant systems should incorporate culturally specific elements such as personal names, media
preferences, and everyday communication practices. The findings indicate that recognition
failures were more frequent in culturally specific inputs, suggesting that language models
should be adapted to local linguistic and cultural contexts. This aligns with research
emphasizing the importance of culturally sensitive Al systems [36].

Fourth, voice interfaces should be designed to minimize cognitive load by providing
shorter, clearer responses and avoiding unnecessary follow-up questions. Older adults
demonstrated a clear preference for simple, predictable, and single-step interactions. Designing
for reduced cognitive demand is a key principle in age-friendly technology development [6]. In
addition, several interaction design principles can be derived from the observed user behaviors.
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Longer silence tolerance during voice input, clear listening indicators, and concise system
responses can support older users’ sense of control and comprehension. Participants
demonstrated difficulty following extended responses and managing interaction flow,
suggesting that shorter summaries and more structured dialogue transitions may improve
usability. Reliable topic transitions and clear feedback mechanisms can further reduce
uncertainty and enhance user confidence during interaction. These principles are consistent
with prior research emphasizing the importance of cognitive load reduction and clear interaction
cues in age-friendly interface design [6].

Finally, inclusive speech recognition should be prioritized. Systems should better
accommodate variations in accent, pronunciation, and speech pace associated with aging. These
findings suggest that recognition limitations are not solely technical issues but also relate to
accessibility and digital inclusion. Designing more inclusive voice interaction systems can help
reduce disparities in technology use among older populations [36].

5. Conclusion and Recommendations

This research demonstrates that voice assistants can provide meaningful benefits in
terms of practicality, independence, and confidence for individuals aged 60 and older. Through
the UGT framework, four gratification dimensions were identified as relevant to participants'
voice assistant interactions: information access, self-efficacy and personal identity
reinforcement, social integration, and entertainment or escape. However, the degree to which
these gratifications were fulfilled varied considerably across tasks and individuals. The music
playback and communication functions produced the highest emotional impact, suggesting that
voice assistants hold particular promise for supporting emotional well-being and social
connection among older adults. However, significant usability challenges persist. Conceptual
confusion between similar functions, excessively long or complex responses, and premium
service barriers emerged as the primary obstacles to adoption and sustained use. Older adults
demonstrated clear preferences for short, clear, single-step commands that minimize cognitive
load and produce predictable outcomes. The findings suggest that accent- and name-recognition
failures should not be framed solely as technical limitations but also as matters of linguistic
justice and digital equity, particularly for non-anglophone older users [36, 40]. Voice assistant
systems that fail to adequately recognize culturally and linguistically diverse inputs may
unintentionally exclude older users, particularly those interacting in non-English contexts.
Addressing these challenges is therefore essential not only for improving usability but also for
promoting equitable access to digital technologies.

Future research should prioritize the development of validated measurement scales
specifically designed to assess age-friendly voice assistant features, evaluating command
simplicity, feedback clarity, error tolerance, and emotional engagement. Longitudinal research
is essential to examine habit formation, sustained motivation, and technology abandonment.
The social context of technology use, particularly family involvement, deserves greater
attention. Structured voice assistant literacy programs for older adults should emphasize short
commands, error-tolerant strategies, and visual guidance. Technical improvements to voice
assistant design should include summary modes for concise responses, culturally sensitive
name matching algorithms accommodating Turkish and other non-anglophone naming
conventions, simplified onboarding procedures, and comparative platform evaluations that
explicitly address accessibility dimensions for older users [35-36].

The findings should be interpreted specifically within the context of Google Assistant
used via smartphone, as older adults’ experiences with voice assistants may vary across
platforms, devices, and interaction modalities [42]. In addition, this study examined initial
experiences in controlled scenarios rather than prolonged use in natural home settings; however,
prior longitudinal research suggests that older adults’ perceptions and usage patterns may
change over time in real-world contexts [41]. Cognitive load in the present study was
interpreted primarily through observational and self-reported data, and future research could
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strengthen this interpretation by incorporating more objective indicators such as reformulation
frequency, task completion time, and scenario-based error rates. Support mechanisms should
also be designed to guide older adults without undermining user autonomy, particularly during
early use, when simple and repeatable learning supports may be especially beneficial [43].
Finally, future studies should broaden their ethical considerations by explicitly addressing data
protection, boundaries of use, and safeguards against over-reliance on technology.

In addition to the main findings, several nuanced observations emerged regarding prior
experience, system response design, and privacy perceptions. Participants with limited prior
experience using voice assistants (P3 and P4) demonstrated relatively higher task performance
compared to others. Their familiarity with basic command structures and interaction flow
enabled them to complete tasks more fluently. However, prior experience did not eliminate
interaction challenges. These participants also encountered difficulties related to name
recognition, command formulation, and understanding system responses. Although they
appeared more confident and slightly less cognitively strained, confusion still occurred,
particularly in multi-step tasks and situations involving a long or ambiguous system of
feedback. This suggests that prior exposure facilitates interaction but does not fully resolve
usability challenges for older adults.

Another important finding concerns the design of system responses. Participants had
difficulty following long and information-dense responses. In particular, responses that
included multiple pieces of information delivered consecutively—such as weather reports
containing temperature, humidity, and wind details—were perceived as overwhelming.
Similarly, continuous delivery of news content led to loss of attention and reduced
comprehension. Participants consistently expressed a preference for shorter, simpler, and more
direct responses. These findings highlight the importance of managing information density and
response length in voice interaction design for older users.

Finally, privacy perceptions emerged as an influential factor in user experience.
Although participants were provided with a general explanation at the beginning of the study
regarding how the system operates, some participants still expressed concerns about being
monitored during interaction. This indicates that initial explanations alone may not be sufficient
to establish trust. Repeated and clearer privacy-related explanations throughout the interaction
process could potentially enhance user confidence and acceptance. However, it should also be
noted that deeply rooted beliefs and concerns about technology and data security among older
adults may not be easily mitigated through information alone. Trust appears to develop
gradually over time through repeated and positive interaction experiences rather than through
one-time explanations. In conclusion, voice assistants have substantial potential to improve
quality of life for older adults, but realizing this potential requires age-friendly, accessible, and
cognitively appropriate design. The technology must be developed with explicit consideration
of the unique needs, capabilities, and preferences of older adult users, rather than simply
adapting designs created for younger, more technologically proficient populations.

6. Limitations

The study’s use of Google Assistant exclusively is acknowledged as a limitation of
generalizability. Comparative platform studies for instance, examining touch-enabled Alexa
Echo Show against voice-only interfaces could clarify how multimodal feedback affects
usability for older adults and helps designers understand trade-offs between voice, visual, and
tactile interaction modalities [37]. The brief, single-session exposure used in this study is also
a significant limitation: it precludes any assessment of habituation, learning curves, or evolving
attitudes over time. Longitudinal or diary-based home-use studies would substantially
strengthen the evidence base for this research area.

The study is explicitly positioned as a bounded, exploratory case study with five
participants, conducted within a single structured session. The findings are not intended to
generalize to the broader older adult population but rather to contribute transferable insights
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and to identify design and research priorities. The following limitations should be noted: (1) the
small sample (N=5) limits statistical and broad empirical generalizability; (2) the brief session
duration limits the capture of learning effects or habituation; (3) the single-platform (Google
Assistant, Turkish language) design limits cross-platform comparability; and (4) the pre-/post-
test forms, while useful as reflective anchors, were not treated as validated instruments and
yielded no inferential data.

This study should be interpreted as a case study rather than a basis for broad
generalization. The very small sample size (N = 5), the short single-session exposure, and the
guided nature of the scenarios limit transferability, ecological validity, and any meaningful
assessment of learning effects over time. This limitation is especially important because prior
longitudinal research has shown that older adults’ perceptions and uses of voice assistants
evolve with sustained real-world experience, and that initial convenience or novelty may not
persist in longer-term use [41]. In addition, the study was restricted to a single platform (Google
Assistant) and a single interaction modality (phone-based voice use), which narrows the
generalizability of findings across devices, ecosystems, and multimodal interfaces. This is
relevant because older adults’ intentions to use voice assistants are shaped by multiple factors
beyond usability, including emotional needs, privacy concerns, self-efficacy, and perceived
companionship [42]. Methodologically, although the structured usability rubric improves
analytic transparency, the use of a single evaluator limits inter-rater reliability, and the
qualitative coding procedure would benefit from more explicit reporting of coder roles,
codebook development, and agreement calculation. The absence of systematic measurement of
speech-recognition failures further constrains interpretation, particularly because recent ASR
scholarship has shown that accent-related recognition problems remain conceptually and
technically under-addressed, with implications for accessibility and linguistic equity [40].
Nevertheless, the study makes a meaningful contextual contribution by showing how age-
related barriers may be compounded by language- and culture-specific recognition difficulties.
Prior work has also demonstrated that communication style and anthropomorphic framing can
significantly influence older adults’ trust, acceptance, and mental workload when interacting
with voice assistants, suggesting that future studies should move toward larger and more diverse
samples, in-home longitudinal designs, and experimental comparisons of conversational style,
disambiguation strategies, feedback design, and localized ASR adaptations for older users [43].
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