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Abstract

The interface design of conversational Al mobile applications is shaped by natural language
interaction, multi-turn feedback, and dynamically generated content. While these features
may reduce certain operational barriers, they can also create new difficulties for older
adults in understanding system functions, judging generated results, and recovering from
interaction errors. To address these challenges, this study integrates the KANO model and
the Analytic Hierarchy Process (AHP) to develop a systematic framework for analyzing
interface requirements in conversational Al mobile applications for older users. Field
surveys and semi-structured interviews were first conducted to identify 15 interface design
requirements. These requirements were then classified through a KANO questionnaire into
must-be, one-dimensional, attractive, and indifferent categories, with no reverse require-
ments identified. On this basis, an AHP hierarchy was established to determine the relative
priority of each requirement. The results show that clear functional explanations, interface
simplicity, absence of advertising interference, voice interaction, and error-tolerant inter-
action design are the key factors influencing older adults” experience with conversational
Al interfaces. Basic usability requirements mainly reduce barriers to use, while functional
explanations and voice interaction help older users understand system capabilities and task
procedures. Error-tolerant interaction further enhances users’ sense of security and control
in dynamic and uncertain conversational contexts. These findings suggest that age-friendly
design for conversational Al mobile applications should not be limited to isolated adjust-
ments of fonts, icons, or colors. Instead, it should adopt a systematic approach centered
on low-complexity interfaces, clear task guidance, interpretable feedback, and recoverable
interactions. Based on the classification and weighting results, this study proposes an inter-
face design framework for age-friendly conversational Al mobile applications, providing a
reference for requirement analysis, interface optimization, and design decision-making.

Keywords: conversational artificial intelligence; age-friendly design; interface design;
KANO-AHP

1. Introduction

With the rapid diffusion of generative Al on mobile devices, conversational Al is
becoming an important form of mobile interaction. Its typical functions include chat-based
question answering, voice interaction, text generation, image recognition, and image gener-
ation. Unlike traditional mobile applications that rely on menu selection, icon recognition,
and hierarchical navigation, conversational Al uses natural language as the primary in-
teraction channel, enabling users to express their needs through text or voice and receive
system-generated content, suggestions, or feedback [1,2]. For older users, this interaction
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mode may reduce the operational burden associated with complex navigation and precise
tapping, but it also introduces new challenges, including functional understanding, prompt
formulation, evaluation of generated results, multi-turn dialogue management, privacy
risk awareness, and error recovery [3].

Existing research on conversational Al interfaces has mainly examined technology
adoption, output quality, trust mechanisms, and user experience among general users,
while paying insufficient attention to interface adaptation based on the physiological, cog-
nitive, and behavioral characteristics of older users [4]. Meanwhile, studies on age-friendly
interface design have primarily focused on traditional application scenarios, such as health
management, mobile healthcare, and digital information access. These studies have not yet
fully addressed the specific challenges posed by conversational Al interfaces, including
generated-content interpretation, multi-turn dialogue control, reliability assessment of
system outputs, and users’ sense of control [5,6]. Research on older users” online behav-
ior and interface design further suggests that optimizing isolated interface elements is
insufficient to meet their broader needs; instead, future design should move toward more
context-sensitive and integrated age-friendly strategies [7]. Therefore, this study focuses on
conversational Al mobile application interfaces for older users and examines age-friendly
requirements in intelligent interfaces that integrate chat-based question answering, voice
interaction, text generation, image recognition, image generation, task reminders, and
companion-style communication.

1.1. Conversational Al

Conversational Al refers to intelligent systems that support human-machine com-
munication through natural language understanding, semantic generation, and interac-
tive feedback. Typical examples include intelligent customer service systems, chatbots,
voice assistants, and virtual dialogue agents [8]. With the development of large lan-
guage models and generative Al, conversational Al has moved beyond early rule-based
question-answering systems and has gradually evolved into a more comprehensive form
of interaction that supports text generation, knowledge-based question answering, in-
formation summarization, content rewriting, image understanding, and multi-turn task
assistance. Existing studies indicate that interface design for generative Al applications
is no longer limited to providing fixed functional entry points; rather, it must support
user intent expression, content generation, feedback explanation, and continuous refine-
ment [9,10]. Therefore, the design of conversational Al mobile interfaces should not simply
follow the function-entry logic of traditional mobile applications. Instead, it should place
greater emphasis on interaction processes such as generated-content explanation, feedback
confirmation, and iterative task refinement.

Compared with traditional mobile applications, conversational Al interfaces are char-
acterized by stronger natural language interaction, dynamic feedback, and flexible task
structures. In terms of input, conversational Al mobile applications support text, voice,
images, and multimodal forms of interaction, allowing users to express their needs more
naturally rather than relying solely on menu selection or hierarchical navigation. In terms of
interaction structure, the system shifts from relatively fixed linear workflows to multi-turn
conversations and dynamic feedback, requiring users to supplement information, adjust
instructions, and confirm results according to system responses. In terms of output, system
feedback is no longer limited to static pages or standardized options, but may appear as
generated text, visual content, operational suggestions, or explanatory information. In
terms of user control, users need to judge whether system responses match their intentions
and then decide whether to continue the interaction, cancel the operation, or revise the
instruction [11]. Because generated results are inherently uncertain, the interface should
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provide mechanisms for interpretation, confirmation, error correction, and risk warning.
At the same time, generated outputs involve a degree of uncertainty, which makes explana-
tion, confirmation, error correction, and risk-warning mechanisms necessary. Existing user
experience research indicates that the quality of conversational Al interaction depends not
only on response accuracy, but also on users’ sense of control, trust, perceived transparency,
feedback clarity, expectation management, and emotional perception [12,13].

For older users, these interaction features have both benefits and challenges. On
the one hand, natural language interaction and voice input can reduce the operational
burden associated with menu navigation, hierarchical page switching, and precise tap-
ping. Existing studies show that chatbots and voice assistants can improve usability for
older users in contexts such as health data collection, hands-free control, and everyday
communication [14,15]. On the other hand, the uncertainty of generated content, the need
for continuous adjustment in multi-turn conversations, and unclear system capability
boundaries may increase older users’ cognitive load and perceived risk. Relevant research
further indicates that older users of conversational systems are concerned not only with
usability, but also with privacy and security, response editability, opportunities for clari-
fication, system reliability, and perceived control [16,17]. Therefore, the interface design
of conversational Al mobile applications should not simply follow the function-entry and
page-navigation logic of traditional mobile applications. Instead, it should place greater
emphasis on intent expression, generated-content explanation, feedback confirmation, task
correction, and user control.

1.2. Designing Age-Friendly Interfaces for Conversational Artificial Intelligence

The difficulties older users encounter when interacting with mobile applications are
closely associated with age-related physiological, cognitive, and behavioral changes. As
users age, they may experience declines in visual recognition, auditory perception, fine
motor control, information processing speed, and working memory. These changes can
affect their ability to understand and operate interface elements such as text, icons, buttons,
page hierarchies, and task flows. Existing research indicates that age-related changes in
visual, motor, and cognitive abilities are important sources of usability barriers in mobile
application use among older adults [18]. Therefore, mobile interface design should account
for differences in older users’ perceptual, motor, and cognitive abilities, so as to support
more stable and less burdensome interaction on mobile devices [19].

Existing studies on age-friendly mobile applications have identified a relatively consis-
tent set of design principles. These include improving text readability and visual contrast,
enlarging buttons and touch targets, reducing page hierarchy, simplifying terminology,
maintaining stable navigation structures, providing clear feedback, supporting voice in-
put, and adding confirmation prompts. Systematic reviews suggest that age-friendly
mobile application design should be grounded in usability testing with older users and
should consider multiple dimensions, including assistance and training, navigation struc-
ture, visual presentation, cognitive load, and interaction methods [20]. Recent research
on mobile device usability among older adults further emphasizes the need to optimize
readability, operational control, navigational clarity, and task support in an integrated
manner [21]. Therefore, age-friendly interface design should not be understood simply
as font enlargement. Rather, it is a comprehensive design process that involves visual
readability, operational accessibility, cognitive comprehensibility, confirmable feedback,
and error recovery.

Age-friendly design also shows multidimensional characteristics across specific mobile
application scenarios. Research on senior-friendly mobile news applications has summa-
rized relevant strategies in terms of usability and navigation, visual presentation and
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readability, interaction, and touch control. It emphasizes that older adults” user experience
can be improved by reducing information complexity, enhancing the clarity of text and
images, lowering the risk of accidental touches, and supporting voice interaction [22]. In
reading and information-retrieval applications, age-friendly interface design also needs
to consider visual communication factors such as color use, image presentation, typog-
raphy, layout, and interactive operations [23]. This indicates that age-friendly interface
design for older users should not be reduced to visual optimization alone. Rather, it re-
quires comprehensive support across visual readability, operational accessibility, cognitive
comprehensibility, confirmable feedback, and error recovery.

1.3. Kano-AHP Method

The interface requirements of elderly users for conversational Al mobile applications
exhibit distinct differences. Some requirements constitute basic usability criteria; their
absence is likely to lead to dissatisfaction. Others are directly related to task support and
experience enhancement, and the extent to which they are met influences user satisfaction.
Furthermore, whilst some requirements are not essential for initial use, they can enhance
the product’s appeal, user trust and willingness to continue using it. Consequently, this
paper must not only identify the interface needs of older users but also further determine
the role attributes of different needs in shaping satisfaction and their design priorities. The
KANO model is capable of revealing the non-linear relationship between the degree of
need fulfilment and user satisfaction, and is therefore suitable for identifying user need
attributes and analysing differences in user experience [24].

However, the KANO model primarily explains requirement attributes and does not
fully address requirement prioritization. In practical interface design, multiple types of
requirements often coexist, whereas design resources are usually limited. In this context,
identifying the KANO attribute of a requirement alone is insufficient for determining its
relative importance in overall design decision-making. AHP is a multi-criteria decision-
making method based on hierarchical structures and pairwise comparisons. It uses expert
judgment to calculate indicator weights and establish relative priority rankings, making it
suitable for determining priorities in complex design problems [25]. Combining the KANO
model with AHP therefore addresses two complementary questions: the KANO model
clarifies how a requirement influences user satisfaction, while AHP determines the priority
that the requirement should receive in design decisions.

Compared with using the KANO model alone, the KANO-AHP approach can further
distinguish differences in importance among requirements within the same category. Al-
though the KANO model can identify whether a requirement is must-be, one-dimensional,
or attractive, requirements within the same category may still differ in design priority.
Compared with using AHP alone, KANO-AHP also avoids treating all requirements as
linear and homogeneous evaluation indicators. While AHP can calculate weights, it does
not reveal the nonlinear relationship between requirement fulfillment and user satisfaction,
nor can it distinguish whether a requirement functions as a basic condition whose absence
may cause dissatisfaction or as a value-added element that enhances perceived experience
when fulfilled. Existing integrated studies suggest that combining the KANO model with
AHP makes it possible to first identify the satisfaction attributes of user requirements and
then rank their importance, thereby transforming qualitative requirement classifications
into actionable priority criteria for design decision-making [26,27].

This study does not adopt Fuzzy-AHP, DEMATEL, Kano-QFD, or TAM/UTAUT as
primary methods, which is consistent with its research objectives. Fuzzy-AHP is mainly
used to address ambiguity and uncertainty in expert judgments [28], whereas this study
does not aim to construct a fuzzy evaluation model. DEMATEL is typically applied to
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analyze causal relationships and interdependencies among indicators [29], while this study
focuses on identifying requirement attributes and determining design priorities rather than
revealing causal structures among requirements. Kano-QFD is commonly used to translate
customer requirements into engineering characteristics or product quality features, making
it more suitable when specific product development goals and technical implementation
conditions have already been defined [30]. By contrast, this study remains focused on
identifying interface requirements and translating them into design strategies. TAM and
UTAUT primarily explain users’ intention to adopt technology [31,32], but they are less
suited to examining the satisfaction attributes and design priorities of specific interface
requirements. Therefore, KANO-AHP is more consistent with the objectives of this study;,
namely identifying requirement types and determining design priorities.

In summary, existing research has provided important foundations for understanding
the interaction characteristics of conversational Al, usability issues in mobile interfaces
for older users, and methods for prioritizing user requirements. Nevertheless, further
research is still needed. First, studies on conversational Al have mainly examined trust
formation, system transparency, generation quality, and interaction experience among
general users, while paying insufficient attention to the specific difficulties older users face
in understanding multi-turn dialogue, judging system capability boundaries, evaluating
generated results, and recovering from errors. Second, research on age-friendly interface
design has largely focused on traditional mobile application scenarios and on basic usability
elements such as font size, icons, color contrast, and navigation structure. It has not yet fully
addressed the new challenges introduced by generative and conversational interaction,
including task guidance, content explanation, voice input support, and user control. Third,
existing research on user requirements often remains limited to requirement identification
or single-dimensional prioritization, with insufficient attention to both the role of different
requirements in shaping satisfaction and their relative importance in design decisions.

In light of these gaps, it is necessary to establish a systematic framework for analyzing
the requirements of older users in conversational AI mobile applications, one that inte-
grates requirement identification with design priority assessment. Accordingly, this study
addresses three analytical questions. First, what are the primary interface requirements of
older users when using conversational AI mobile applications, and do these requirements
extend beyond traditional age-friendly mobile design concerns such as visual readability,
operational simplification, and clear navigation? Second, what roles do different interface
requirements play in shaping user satisfaction, namely, do they primarily prevent dissatis-
faction, enhance satisfaction, or increase experiential appeal? Third, under limited design
resources, which requirements should be prioritized, and how can they be translated into
design strategies for conversational Al interfaces for older users? Based on these questions,
this study integrates the KANO model with AHP to reveal the core requirement structure
of older users in conversational Al mobile application interfaces, clarify the satisfaction
attributes and design priorities of different requirements, and provide an analytical basis
for age-friendly interface optimization.

2. Materials and Methods
2.1. Research Process

To address the analytical questions outlined above, this study establishes a four-stage
research process: requirement identification, requirement classification, weight analysis,
and design translation. First, literature analysis and user research are used to identify the
core interface requirements of older users in conversational Al mobile applications and
to examine how these requirements differ from traditional age-friendly design concerns.
Second, the KANO model is applied to classify the roles of different requirements in shaping
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user satisfaction. Third, AHP is introduced to determine the relative design priority of each
requirement. Finally, high-priority requirements are translated into interface optimization
strategies. The overall research process is shown in Figure 1.

Interface Design Process for Conversational Al
Mobile Applications for Older Adults

I Conduct on-site research, collect and analyze data, [ il

andidentify user needs

Building an AHP Model |<7
r |
i || Determine the weighting of Consistency Chedk > Finalize
i each requirement 4 the design plan
Obtain
i design specifications
Classify user needs !
based on the results i

I Designing a KANO Survey

l Analysis of the Survey Results |

Figure 1. KANO-AHP Method Process.

After the questionnaires were collected, the attributes of each interface requirement
were classified according to the KANO evaluation rules. Based on the response combi-
nations for the functional and dysfunctional items of each requirement, the requirements
were assigned to five categories: attractive, one-dimensional, must-be, indifferent, and
reverse. The Better-Worse coefficient was then calculated to examine how the fulfillment
or absence of each requirement affected user satisfaction and dissatisfaction.

On this basis, an Analytic Hierarchy Process (AHP) model was constructed. The
overall research objective, requirement categories, and specific requirement indicators were
defined as the goal level, criterion level, and alternative level, respectively. Experts used
Saaty’s 1-9 ratio scale to conduct pairwise comparisons among indicators at the same level,
thereby forming judgment matrices. The consistency of these matrices was then tested,
and those that passed the consistency check were aggregated using the geometric mean
method. Finally, the comprehensive weights and priority rankings of each requirement
were calculated.

2.2. Extraction of Requirement Metrics and Questionnaire Design

Before the formal questionnaire was developed, this study conducted exploratory
qualitative research to identify the potential interface needs of older users in conversational
Al mobile applications. Focusing on conversational Al mobile applications, semi-structured
interviews were used to examine usage barriers, functional understanding, generated
outputs, interaction preferences, interface presentation, and perceived security. The main
interview questions addressed the interface and operational difficulties that participants
frequently encountered when using mobile applications in daily life, the types of functional
support they expected from conversational Al applications, and the situations that caused
concern when using intelligent applications or Al tools, as well as the interface prompts
that could enhance their sense of security.

A total of 12 older users were interviewed. The inclusion criteria were as follows:
participants were aged 60-69, had experience using smartphones, had continuously used
or previously tried conversational Al mobile applications, were able to understand the
interview questions and express their views verbally, and agreed to participate voluntarily.
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Users aged 60—69 were selected because, compared with adults aged 70 and above, they are
generally more likely to have access to smartphones, possess mobile internet experience,
and independently complete basic interaction tasks. They are therefore suitable as an
initial sample for research on age-friendly design in conversational AI mobile applications.
Previous studies have shown that smartphone acceptance and use among older adults are
influenced by age, educational level, prior digital experience, and perceived usability, and
that digital device proficiency and depth of use vary across older age groups [33,34].

Educational attainment was not used as an indicator of cognitive ability, but rather as a
demographic variable for describing participants’ backgrounds and for observing possible
differences in their understanding of interface text, functional descriptions, and operational
procedures. The interviews were conducted in urban communities in Nanjing, community
service centers in Wuxi, and village committee settings, with the aim of including partic-
ipants from urban, suburban or county-level, and rural living environments. Relevant
research indicates that older adults” use of digital technologies in China is influenced
by regional digital infrastructure, educational attainment, and community support [35].
This study adopted one-on-one semi-structured interviews, with each interview lasting
approximately 22-30 min, as shown in Table 1.

Table 1. Basic Information Form for Semi-Structured Interviews.

Common Conversational Al Duration of Continuous

Number — Age Gender Education Software Use of Conversational Al
P1 60 Male Junior High School Doubao, Kimi 3-6 months
P2 60 Female Associate’s degree or higher Wenxin Yiyan, Kimi 6-9 months
P3 62 Male Elementary school and below  Doubao 1-3 months
P4 61 Male gigﬁ 2$ggi/\70catlonal Doubao, iFlytek Spark 6-9 months
P5 66 Female Elementary school and below  Doubao 1-3 months
P6 64 Female Elementary school and below  Doubao 1-3 months
p7 64 Female Junior High School Doubao, Wenxin Yiyan 3-6 months
P8 67 Male Elementary school and below  Doubao 1-3 months
P9 69 Male Junior High School Doubao, Kimi 1-3 months
P10 62 Female H}gh School/Vocational Kimi, Wenxin Yiyan 3-6 months
High School
P11 66 Female Elementary school and below  Doubao 1-3 months
P12 65 Male Elementary school and below  Doubao, iFlytek Spark 1-3 months

In the specific procedure, the research team first developed an initial set of require-
ments based on literature analysis and semi-structured interview data. The five reviewers
then independently examined the interview coding results and the preliminary require-
ment items. Their review focused on whether each item was supported by the interview
materials, whether semantically similar items overlapped, whether the wording was overly
abstract, whether the conceptual boundaries were clear, and whether the item could be
translated into interface design strategies.

After collecting the reviewers’ feedback, the research team merged, deleted, and re-
vised the initial items. Semantically similar items were integrated; for example, limited
interface hierarchy, clear functional entry points, and concise page information were consol-
idated into interface simplicity. Broad statements that were difficult to translate into specific
interface strategies, such as better user experience and smarter interaction, were removed.
Items with overly abstract wording were revised into actionable design requirements; for
instance, low error rate was reformulated as error-tolerant interaction design, and clear
instructions were refined as clear functional descriptions. Through this process, the initial
requirement items were distilled into 15 interface design requirements for conversational Al
mobile applications, including four functional requirements, five operational requirements,
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four accessibility requirements, and two experience-related requirements, as shown in

Table 2.

Table 2. Design Requirements for the User Interface of Conversational AI Mobile Applications for

the Elderly.
Level 1 Requirement Number Secondary Needs Note
Q1 Voice interaction features Interac.tl.ve capabilities such as.dlalect
recognition and speech rate adjustment
. Q7 Image Recognition Feature Recogrpzmg medlcatlon .labels and
Functional providing voice summaries, etc.
Requirements Q13 Scheduled Reminder Set up complex reminders using
Feature voice commands
Health Literacy Conducting non-professional assessments
Q15 of older adults through questionnaires
Assessment . o
and simple movement recognition
Each step of the process is clear and
Q2 Simplicity of the interface gtralghtforward, avmdmg complex
interactions such as multiple windows
and floating windows.
The icon for the conversational Al feature
Q3 Ease of use .
should be prominent
Operational . Provide voice prompts and static
. Clear functional .
requirements Q10 o examples for each conversational
description
Al feature
Keep the navigation structure consistent
Qn Intuitive navigation design ~ and avoid dynamic changes to build
muscle memory
Interactive Fault-Tolerant The system should be able to 1de.nt1fy
Q14 Desion ambiguous commands and provide clear
& secondary confirmation.
Q5 Large text display All text (mcludlpg generated text) can be
dynamically adjusted to extra-large size.
Q6 Large Icon Design The. icons featu1"e a solid-color design to
avoid overly thin lines.
Use color schemes with strong light-dark
Inclusive needs Q9 High-contrast colors contrasts and minimize the use of
low-contrast gradients
. Provide users with severe hearing loss
Support for multimodal R .
) . . ) with simplified text input templates, such
Q12 interaction using Braille or )
. as buttons for frequently asked questions
simple vocabulary
and common command phrases
Q4 No ads Ehmmate all forms of pop-up ads and
. in-feed ads
Experience-based needs Able to engage in open dialogue and
Q8 Chat Companion Feature 838 p &

show genuine concern

To further clarify the differences between age-friendly interface design for conver-
sational Al mobile applications and that for traditional mobile applications, this study
conducted a secondary categorization after identifying the 15 interface requirements. This
categorization was developed by the research team based on literature analysis, interview
coding, and expert validation, and was cross-reviewed by five doctoral students with
research experience in older users, interaction design, or smart product design.

The classification criteria included three dimensions. First, requirements primarily
related to visual readability, touch accessibility, interface simplification, or low-interference
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operation were classified as foundational requirements for traditional age-friendly design.
Second, requirements that are also relevant to traditional mobile applications but play
an expanded role in conversational Al contexts, such as supporting natural language
input, functional understanding, task guidance, or multimodal expression, were classified
as extended requirements for conversational Al scenarios. Third, requirements directly
derived from the characteristics of generative and conversational interaction, and closely
related to content generation, result interpretation, system capability boundaries, error
recovery, intelligent assistance, or users’ sense of control, were classified as conversational
Al-specific design requirements. Based on these criteria, the 15 requirement indicators were
divided into three categories: foundational requirements for traditional age-friendly design,
extended requirements for conversational Al scenarios, and conversational Al-specific
design requirements, as shown in Table 3.

Table 3. Classification of Interface Requirements for Conversational AI Mobile Applications for
Elderly Users.

Type

Is This a Requirement
Meet the Needs Specific to Design Concept
Conversational AI?

Basic requirements for
traditional age-friendly
design

Requirements for
Expanding Conversational
Al Scenarios

Design Requirements
Specific to
Conversational Al

Ensuring visual readability, touch

Clean interface, large text, large accessibility, and low-distraction
icons, high-contrast colors, ease of No operation are fundamental
use, and no ads requirements for older users when

using any mobile app.
Voice interaction features, clear
feature descriptions, intuitive
navigation design, and
multimodal interaction
supporting Braille or simple
vocabulary

Building on traditional age-friendly
design, we further support natural

In part language input, functional
understanding, low-effort expression,
and stable interaction paths.

Directly corresponds to the content
recognition, proactive assistance,

Yes result evaluation, emotional support,
and error recovery mechanisms of
generative Al applications.

Image recognition, schedule
reminders, health assessment,
chat companion, and
fault-tolerant interaction design

2.3. Participants

This study selected adults aged 6069 as survey participants. This group represents the
younger segment of the older adult population. Compared with adults aged 70 and above,
they are generally more likely to have access to smartphones, use mobile internet services,
and complete questionnaires and basic interaction tasks independently. Previous research
indicates that age, educational level, usage experience, and perceived usability significantly
influence smartphone acceptance and depth of use among older adults, and that access
to and use of digital technologies vary across older age groups [36]. Therefore, this study
used adults aged 60-69 as the initial sample for examining age-friendly interface design in
conversational Al mobile applications, with the aim of identifying their basic requirement
structure and early adaptation characteristics in generative and conversational interaction
contexts. A total of 160 questionnaires were collected. After two invalid responses were
excluded, 158 valid questionnaires remained, resulting in a valid response rate of 98.75%.
The demographic characteristics of the respondents are presented in Table 4.

In the questionnaire design, this study adopted the paired functional and dysfunctional
question format commonly used in the KANO model. For each user requirement, one
functional item and one dysfunctional item were developed. For example, the functional
item asked how respondents would feel if the conversational Al mobile application interface
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included the specified requirement, whereas the dysfunctional item asked how they would
feel if the interface did not include it. A five-point response scale was used for both types
of items, including dissatisfied, acceptable, neutral, expected, and satisfied. Respondents
selected their answers according to their subjective perceptions.

Table 4. Basic Demographic Characteristics of Respondents.

Variable Type Number Percentage (%)
Male 82 51.90
Gender Female 76 48.10
Age 60 to 64 86 54.43
65 to 69 72 45.57
Elementary school and below 56 35.44
. Junior High School 47 29.75
Level of education High School/Vocational High School 34 21.52
Associate’s degree or higher 21 13.29
. . 1-3 months 89 56.33
Duration f)f continuous use of 5 o o4 48 30.38
conversational Al 6-9 months 21 13.29
Urban Community 62 39.24
Geographical Distribution Suburban/Rural Communities 51 32.28
rural areas 45 28.48

2.4. AHP Expert Assessment and Data Processing

To further determine the relative importance of each requirement, this study applied
the Analytic Hierarchy Process (AHP) to calculate weights for the requirement indicators
classified by the KANO model. Because AHP weighting depends on experts’ pairwise
comparisons of indicators at the same level, the professional background and composition
of the expert panel can directly affect the validity of the judgment matrices. To ensure the
expertise and diversity of the evaluation, 15 experts from different fields were invited to
complete the pairwise comparison scoring.

The experts were selected according to four criteria. First, they had research or practical
experience in older adult product design, interaction design, human—computer interaction,
older user studies, or digital inclusion. Second, they had at least five years of relevant
research or project experience. Third, they were familiar with at least one of the following
areas: mobile application interface design, older users’ needs, or smart product interaction
evaluation. Fourth, they had no direct conflict of interest with this study and were able to
complete the judgment matrix scoring independently. The expert panel covered three main
fields: older adult product design, interaction design, and older user research, as shown in
Table 5.

The Analytic Hierarchy Process (AHP) uses Saaty’s 1-9 scale to determine the relative
importance of indicators at the same level through expert pairwise comparisons. In this
study, 15 experts independently evaluated the criteria-level indicators and the alternative-
level indicators under each criterion, generating individual judgment matrices. The research
team then assessed the consistency of these matrices using the consistency ratio (CR), with
CR < 0.1 set as the acceptable threshold. All 15 sets of judgment matrices met this criterion
and were therefore included in the subsequent weight calculation.

The individual judgment matrices that passed the consistency test were aggregated
using the geometric mean method to form a comprehensive judgment matrix. The weights
of the criteria-level and alternative-level indicators were then calculated using the eigen-
vector method, and the comprehensive weight of each requirement was obtained through
hierarchical multiplication. This procedure preserved differences among individual expert
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judgments while reducing the influence of extreme scores from any single expert, thereby

improving the stability of the group decision-making results.

Table 5. Expert Panel Profile Form.

. Identification Years of o
Number Areas of Expertise Information Category Experience Key Contributions
Review of requirement metrics,
Product Design for the . assessment of the appropriateness
Z1 Elderly Professor High School 15 years of age-friendly design, and
AHP scoring
Review of requirement metrics,
72 Product Design for the Professor High School 13 years assessmgnt of the a.pproprlateness
Elderly of age-friendly design, and
AHP scoring
Revision of interface requirements,
Z3 Age'-Frlendly Product Associate Professor ~ High School 10 years rev1ew'0f age-frlenc‘ily design
Design strategies, and scoring of the AHP
decision matrix
Service Design and Requirement metric filtering,
74 Product Design for the Associate Professor High School 9 years assessment of user scenario validity,
Elderly and AHP decision matrix scoring
Industrial Desien and Review of Functional and
z5 . gn Associate Professor ~ High School 8 years Operational Requirements; AHP
Age-Friendly Design . .
Matrix Scoring
Smart Products and Feasibility Assessment of Intelligent
Z6 Assistive Design for the ~ Associate Professor High School 7 years Assistance Features, AHP Decision
Elderly Matrix Scoring
Interaction Desien Interface workflow evaluation,
77 Interaction Design Plannin & Company 9 years interaction logic review, AHP
& decision matrix scoring
Interaction Desien Visual readability, evaluation of
78 UI/UX Design . & Company 8 years interface layout and navigation
Planning .. ) .
paths, AHP decision matrix scoring
Mobile Feature Access Points,
79 Mobile App Interaction  Interaction Design Compan 10 vears Evaluation of Navigation Structure
Design Planning pany y and Task Workflows, AHP Decision
Matrix Scoring
. . Usability metric review, user
. . Information Service . . .
Z10 User Experience Design . Company 7 years experience journey evaluation,
Design Management . . .
AHP decision matrix scoring
Explanation of Digital Access Issues
Interaction Design for . . for the Elderly, Review of the
Z1 Smart Products Design Director Company 6 years Rationale for Needs, and AHP
Matrix Scoring
Research on the Digital Explanation of Dlgltal Access Issues
Z12 Divide Among the Researcher Research 9 years for the Elderly, Review of the
& institutions y Rationale for Needs, and AHP
Elderly . .
Matrix Scoring
Verification of interview data,
Research on Older . . review of consolidated
713 Adults Ph.D. candidate High School 7 years requirements, and scoring of the
AHP decision matrix
Review of usage scenarios for the
Human-Computer Research elderly, evaluation of digital
714 Interaction and Ph.D. candidate S 8 years ) Y . &
institutions inclusion metrics, and AHP
Gerontology decisi . .
ecision matrix scoring
. Review of usage scenarios for the
Research on Social Government elderly, evaluation of digital
715 Services for the Elderly Ph.D. candidate . 6 years . Y . &
agencies inclusion metrics, and AHP

and Digital Inclusion

decision matrix scoring
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3. Results
3.1. KANO Results

To assess the internal consistency of the questionnaire data, this study used SPSSAU
(https://spssau.net/) to conduct reliability analysis on the formal questionnaire results.
The overall Cronbach’s alpha coefficient was 0.861, exceeding the commonly accepted
threshold of 0.7, which indicates good internal consistency and supports the use of the data
for subsequent KANO classification analysis. It should be noted that the questionnaire
was designed primarily to identify KANO requirement attributes rather than to measure
latent variable structures; therefore, exploratory factor analysis was not used as a core
validation procedure. The content validity of the questionnaire items was ensured through
literature review, qualitative interviews, pre-test revisions, and expert validation. On this
basis, KANO analysis was applied to classify the roles of different interface requirements
in shaping user satisfaction. By analyzing the response combinations of functional and
dysfunctional items, this study further identified whether each requirement mainly served
to prevent dissatisfaction, enhance satisfaction, or increase experiential appeal.

The KANO results show that ease of use, absence of advertising interference, large
icon design, and high-contrast colors were mainly classified by older users as must-be
requirements, indicating that basic usability remains a prerequisite for age-friendly con-
versational Al interfaces. This finding is consistent with previous research on age-friendly
mobile applications, which suggests that older users rely on clearly visible information,
stable navigation paths, and low-distraction interfaces to reduce cognitive and operational
burdens. In contrast to traditional mobile applications, clear functional explanations and
voice interaction were classified as one-dimensional requirements in this study. This sug-
gests that, in conversational Al contexts, older users are concerned not only with whether
they can operate the system, but also with whether they can understand its functions
and express their intentions with minimal effort. Image recognition, schedule reminders,
and error-tolerant interaction were classified as attractive requirements, indicating that
intelligent assistive functions have not yet become basic expectations for older users. Nev-
ertheless, once basic usability is ensured, these functions can enhance product appeal and
add value to the user experience.

Among the must-be requirements, ease of use accounted for the highest proportion,
followed by absence of advertising interference, large icon design, and high-contrast colors.
This indicates that older users tend to regard these elements as basic interface conditions.
Deficiencies in these aspects may reduce their evaluation of the interface and should there-
fore be prioritized in design. The dissatisfaction coefficient for absence of advertising
interference was —0.58, suggesting that excessive advertising is likely to cause user dissat-
isfaction. Among the one-dimensional requirements, health assessment had the highest
proportion and the highest Better coefficient, indicating that improvements in this function
are closely associated with increased user satisfaction. Voice interaction also showed both a
relatively high Better coefficient and a high absolute Worse coefficient, suggesting that it
can enhance satisfaction when provided, but may also lead to dissatisfaction when absent.
Clear functional explanations similarly showed a strong positive effect on satisfaction, indi-
cating that explanatory support is an important direction for improving the user experience
of conversational Al interfaces. Among the attractive requirements, image recognition and
multimodal interaction supporting Braille or simplified vocabulary accounted for relatively
high proportions, and both showed high Better coefficients. This suggests that older users
do not regard these functions as basic requirements, but they may perceive them as sources
of product differentiation and innovation when provided.

For indifferent requirements, intuitive navigation design showed relatively low user
sensitivity. This result appears to differ from existing usability research, which often
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emphasizes the importance of navigation structure. This finding should be interpreted
in relation to the specific context of conversational AI mobile applications. First, because
natural language interaction serves as the primary entry point, users can initiate some
tasks directly through voice or text rather than relying entirely on hierarchical menus. As
a result, they may be less likely to perceive navigation design as a direct factor affecting
satisfaction. Second, in both interviews and questionnaires, older users were more sensitive
to visible and immediate interface elements, such as text size, advertising interference,
button recognition, functional explanations, and voice interaction. By contrast, navigation
structure may be regarded as a default condition because it functions as a more fundamental
and implicit component of usability. It tends to become noticeable only when it is absent,
inconsistent, or confusing. Therefore, this study regards intuitive navigation design as
a foundational and implicit usability condition. This finding also indicates that KANO
classification primarily reflects users” explicit perceptions of whether a requirement is
fulfilled or absent, rather than the objective importance of that requirement within the
interface system. In the case of intuitive navigation design, its value lies mainly in reducing
disorientation, maintaining operational continuity, and supporting task return, rather than
directly increasing satisfaction. In other words, some traditional usability factors may
function differently in conversational Al contexts: although they may not directly enhance
user satisfaction, they remain essential for maintaining task continuity, supporting error
recovery, and ensuring interaction stability.

No reverse requirements were identified in this study, indicating that the 15 extracted
design requirements were generally consistent with older users’ expectations and did not
include elements that clearly conflicted with their preferences. The Better—-Worse coeffi-
cients further show differentiated effects across requirements. Health assessment, image
recognition, and multimodal interaction supporting Braille or simplified vocabulary had
relatively high Better values, suggesting that these functions can substantially increase user
satisfaction when provided. However, their relatively low Worse values indicate that their
absence does not necessarily lead to strong dissatisfaction. These requirements are therefore
more suitable for experience-enhancing features that contribute to product differentiation.

By contrast, absence of advertising interference, voice interaction, and clear functional
explanations showed high absolute Worse values, indicating that their absence is more likely
to cause dissatisfaction. These requirements should therefore be regarded as important
design conditions for reducing barriers to use and maintaining basic user trust. Overall,
the Better-Worse analysis distinguishes between requirements that primarily enhance
satisfaction and those that primarily prevent dissatisfaction, providing an explanatory basis
for the subsequent AHP weighting and priority ranking. The specific results are presented
in Table 6.

Table 6. Kano User Questionnaire Classification and Calculation Results.

Functional Requirements

Data on Each Demand Factor

Simplicity of the interface (Q2)
Ease of use (Q3)

No ads (Q4)

Large text display (Q5)

Large Icon Design (Q6)
High-contrast colors (Q9)

KANO Attribut
Al% Of% M/% 1% R/% Better (B)/% Worse (W)/% rbtes

17 23 34 27 0 40 56

26 12 43 19 0 38 55

11 17 41 30 0 28 58 ,

21 2 30 23 0 47 _56 Essential Elements (M)
15 16 37 32 0 30 53

2 13 3 29 0 35 49
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Table 6. Cont.
. IR Data on Each Demand Factor
unctional Requirements KANO Attribut
B Al% Of% M/% 1% R/% Better (B)/% Worse (W)/% rutes
Voice interaction features (Q1) 16 41 16 26 0 58 —58
Clear functional description (Q10) 16 42 13 29 0 58 —55 Expectation factors (O)
Health Literacy Assessment (Q15) 16 47 9 27 0 64 —57
Image recognition feature (Q7) 45 16 10 29 0 61 —26
Chat Companion Feature (Q8) 29 26 20 25 0 55 —46
Support for multimodal interaction
EJQSllr;g) Braille or simple vocabulary 40 22 11 28 0 61 32 Elements of Charm (A)
Schedule Reminder Feature (Q13) 37 20 11 32 0 57 —-30
Interactive Fault-Tolerant Design 31 23 20 27 0 54 _1
(Q14)
Intuitive navigation design (Q11) 25 9 26 40 0 34 —-35 Indifferentiable factors (I)

3.2. Analysis of User Requirement Weighting Based on the AHP Model

AHP weight analysis is used to determine the relative priority of each interface re-
quirement when design resources are limited. By constructing the objective, criterion,
and alternative layers, this study translates the KANO classification results into a priority
ranking that can inform design decision-making. The goal level was used to define the
overall objective of interface requirement decision-making for conversational AI mobile
applications designed for older users. The criteria level divided this objective into three
dimensions: must-be requirements, one-dimensional requirements, and attractive require-
ments. Based on the preceding KANO analysis, the alternative level further refined these
dimensions into representative design elements and specific requirement indicators, as
shown in Figure 2.

The Overall Hierarchy of User Needs in the Interface Design of i
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Figure 2. AHP Hierarchical Model of Interface Requirements for Conversational AI Mobile Applica-
tions for the Elderly.

To improve the stability of expert judgments, this study constructed individual judg-
ment matrices from the pairwise comparison scores provided by 15 experts and aggregated
them into a group judgment matrix using the geometric mean method. All judgment
matrices passed the consistency test, indicating that the expert evaluations were logically
consistent. To avoid overloading the main text with raw matrix data, the judgment ma-
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trices at each level and their corresponding consistency test results are provided in the
Appendix A, while the main text focuses on the weighted results and their interpretation.

At the criteria level, the weights of must-be, one-dimensional, and attractive require-
ments were 0.4114, 0.3284, and 0.2602, respectively. This indicates that interface design for
conversational Al mobile applications for older adults should first ensure basic usability,
then improve task support and satisfaction, and finally enhance experiential appeal through
intelligent assistance and emotional support. In other words, age-friendly conversational
Al interface design should not begin with intelligent feature innovation alone. It should be
built on interface clarity, operational stability, and minimal interference. At the alternative
level, the relative importance of requirements varied within each category. Among the
must-be requirements, interface simplicity had the highest weight, followed by absence
of advertising interference and ease of operation. This suggests that older users need an
interface environment that is low in complexity, minimally distracting, and easy to operate.
Among the one-dimensional requirements, clear functional explanations had the highest
weight, followed by voice interaction and health assessment. This indicates that older
users are concerned not only with whether functions are available, but also with whether
they can understand their purpose, operating procedures, and generated results. Among
the attractive requirements, error-tolerant interaction design had the highest weight, fol-
lowed by image recognition and schedule reminders. This suggests that, in the uncertain
interaction context of conversational Al, error prevention, secondary confirmation, and
recovery mechanisms are important for enhancing older users’ trust and perceived control.
By multiplying the criteria-level weights by the within-category weights at the alternative
level, the comprehensive weight of each requirement relative to the overall objective was
obtained. These comprehensive weights reflect the overall priority of different design
requirements in conversational Al mobile applications for older adults, as shown in Table 7.

Table 7. Comprehensive Weights and Priority Ranking of Each Requirement.

Policy Layer Requirements at the Solution Level wg;ft;ass X?elrgahgt:d g:r?ll;aigg
Expectancy Type Clear functional description (O2) 0.4675 0.1535 1
Essential Interface Simplicity (M1) 0.2910 0.1197 2
Essential No ads on (M3) 0.2367 0.0974 3
Expectation-based Voice Interaction Feature (O1) 0.2832 0.0930 4
Expectation-based Health Literacy Assessment (O3) 0.2493 0.0819 5
Charismatic Type Interactive Fault-Tolerant Design (A5)  0.2832 0.0737 6
Charismatic Type Image Recognition Feature (A1) 0.2361 0.0614 7
Essential Ease of Use (M2) 0.1334 0.0549 8
Charismatic Type Schedule Reminder Feature (A4) 0.1980 0.0515 9
. . Multimodal interaction supportin

Charismatic Type Braille or simple Vocabulafyp (A3) & 0.1911 0.0497 10
Essential Large Icon Design (M5) 0.1158 0.0476 11
Essential High-Contrast Colors (M6) 0.1147 0.0472 12
Essential Large text display(M4) 0.1083 0.0446 13
Charismatic Type Chat Companion Feature (A2) 0.0916 0.0238 14

The KANO classification and AHP weights reflect different dimensions of requirement
analysis. KANO classification identifies the role of each requirement in shaping user satis-
faction, namely whether it mainly prevents dissatisfaction, increases satisfaction, or creates
additional experiential value. The Better—Worse coefficient further indicates the extent to
which the fulfillment or absence of a requirement affects satisfaction and dissatisfaction. In
contrast, the AHP composite weight reflects the relative importance of each requirement
within the overall design objective. Therefore, this study does not simply place the KANO
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and AHP results side by side. Instead, it establishes design priorities through a logical
sequence of requirement attributes, satisfaction effects, and composite weights.

Based on the comprehensive results, clear functional explanations received the highest
overall weight, indicating that they represent the top design priority for older users when
interacting with conversational Al interfaces. Interface simplicity and absence of advertis-
ing interference were classified as must-be requirements and also received relatively high
overall weights. These requirements mainly function to reduce dissatisfaction and ensure
basic usability and should therefore be prioritized as foundational interface specifications.
Voice interaction was classified as a one-dimensional requirement and also showed a high
weight, suggesting that low-effort input is an important pathway for improving older
users’ experience with conversational Al. Although error-tolerant interaction design was
classified as an attractive requirement, its high overall weight indicates that secondary
confirmation, error prompts, and recovery mechanisms are important for building trust in
conversational Al contexts where uncertainty and misunderstanding may occur.

Therefore, the integrated KANO-AHP analysis supports a three-level design strategy.
First, high-weight must-be requirements should be prioritized to reduce dissatisfaction and
maintain basic usability. Second, high-weight one-dimensional requirements should be
optimized to improve task completion efficiency and user satisfaction. Third, high-weight
attractive requirements should be selectively strengthened to enhance intelligent assistance,
error-tolerant interaction, and users’ sense of control.

4. Discussion

The results of this study indicate that older users’ needs in conversational AI mobile
application interfaces are not limited to visual enlargement or operational simplification.
Instead, they form a hierarchical structure in which basic usability, functional comprehen-
sibility, and intelligent assistance are progressively connected. The KANO classification
results show that operational simplicity, absence of advertising interference, large icon
design, and high-contrast colors were identified as must-be requirements, indicating that
older users first prioritize interface clarity, operational stability, and low-interference inter-
action. This finding is consistent with research on age-friendly mobile application design,
which suggests that mobile interfaces for older adults should reduce usage burden by
controlling information complexity, improving visual clarity, and optimizing navigation
and touch control [37].

Unlike traditional mobile applications, this study found that clear functional explana-
tions and voice interaction were classified as one-dimensional requirements and ranked
highly in the AHP weighting results. This suggests that, in conversational Al contexts,
the main challenges for older users are no longer limited to tapping accurately or locating
functional entry points. Instead, they increasingly involve understanding system capabili-
ties, assessing the reliability of generated outputs, and expressing intentions with minimal
effort. This finding is consistent with research on generative Al user experience, which
argues that generative Al applications differ from traditional software in their interaction
patterns and should help users understand system capability boundaries, output uncer-
tainty, and the feedback and control mechanisms involved in human-AlI collaboration [38].
Furthermore, human—AlI interaction research emphasizes that intelligent systems should
communicate their status during interaction, provide clear feedback, and help users form
appropriate expectations. These mechanisms enable users to understand system uncer-
tainty, correct errors, or regain control when the system produces inaccurate or unexpected
responses [39,40].

Voice interaction showed a significant positive effect on satisfaction in this study, which
is closely related to older users’ preference for low-effort input. Because conversational Al

https:/ /doi.org/10.3390/app16115214


https://doi.org/10.3390/app16115214

Appl. Sci. 2026, 16, 5214

17 of 23

uses natural language as a primary interaction channel, it can reduce the burden associated
with complex menu navigation and precise tapping. However, voice interaction should
not be understood simply as a substitute for touch input. Its effectiveness also depends
on recognition accuracy, dialect support, speech-rate control, feedback confirmation, and
privacy protection. Recent studies on older adults’ use of voice assistants similarly indicate
that acceptance of voice systems is shaped not only by learnability and usability, but also
by privacy concerns, real-world usage contexts, learning processes, and long-term use
experience [41,42]. Consequently, in conversational Al mobile applications, voice input
should be combined with clear feedback, result confirmation, and undo mechanismes,
rather than treated merely as a functional entry point. For older users, the value of voice
interaction lies not only in reducing the number of taps, but also in lowering the effort
required to express intent and establishing a verifiable feedback loop between system
recognition, interpretation, and execution. If the system provides voice input without
displaying recognition results, offering confirmation before execution, or supporting error
correction, the voice function may instead increase the risk of incorrect operation.

At the level of attractive requirements, image recognition, schedule reminders, con-
versational companionship, and error-tolerant interaction reflect the intelligent assistance
capabilities that distinguish conversational Al applications from traditional mobile applica-
tions. Among these requirements, error-tolerant interaction design received a relatively
high AHP weight, indicating that older users particularly need error prevention, secondary
confirmation, and recovery mechanisms in the uncertain interaction environment of con-
versational Al This result can be explained by older users’ cautious operating behavior
and higher sensitivity to risk. For general users, system misunderstandings or operational
errors may only require minor corrections. For older users, however, such errors may
cause greater anxiety and weaken their trust in the system and willingness to continue
using it. Existing research indicates that human—computer trust is closely related to system
comprehensibility, reliability, perceived control, data protection, and error risk. Therefore,
error-tolerant interaction should not be regarded as an additional function, but as an im-
portant mechanism for enhancing older users’ sense of control, security, and trust [43].
Human-centered artificial intelligence research further emphasizes that the reliability and
safety of intelligent systems depend not only on algorithmic performance, but also on
whether the interface provides users with sufficient opportunities for understanding, inter-
vention, and recovery [44].

Furthermore, intuitive navigation design was classified as an indifferent requirement
in the KANO analysis. At first glance, this finding appears to differ from existing usability
research, which generally emphasizes the importance of navigation structure. This result
should be understood in relation to the interaction logic of conversational Al Traditional
mobile applications usually organize task flows through page hierarchies, functional entry
points, and menu paths, meaning that navigation structure directly affects whether users
can locate functions and complete operations. By contrast, conversational Al applications
use natural language as the primary entry point, allowing some tasks to be initiated directly
through voice or text. This reduces users’ reliance on hierarchical menus and page naviga-
tion. As a result, older users may be more sensitive to visible and immediately perceptible
elements, such as voice input, functional descriptions, advertising interruptions, text size,
and feedback confirmation, while navigation structure may not be actively identified as a
central factor influencing satisfaction. Therefore, intuitive navigation design should not
be understood as unimportant. Rather, it functions primarily as an underlying structural
support. In design practice, navigation should remain a stable pathway that supports voice,
text, and multimodal interaction, enabling users to return to a clear, stable, and predictable
workflow when conversations fail, results are uncertain, or operations need to be repeated.
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Overall, the findings of this study indicate that conversational Al mobile interfaces
for older users should not simply adopt age-friendly design principles developed for tra-
ditional mobile applications, nor should they focus only on intelligent feature innovation.
A more appropriate approach is to ensure basic usability while strengthening functional
explanations, task guidance, voice input, generated-content feedback, and error-tolerant
interaction mechanisms. The core of age-friendly design for conversational Al is therefore
not merely the enlargement of interface elements. Rather, it lies in reducing visual com-
plexity, lowering comprehension difficulty, and enhancing users’ sense of control, thereby
helping older users develop a stable, trustworthy, and sustainable experience in generative
and conversational interaction contexts. Research on human—computer interaction with
large language models similarly emphasizes that users need interface-level mechanisms
for reliability control, workflow support, interpretable feedback, and actionable correction
in order to maintain active control over system outputs [45].

Based on the above results and discussion, this study proposes a design framework for
conversational Al mobile application interfaces for older users. The framework organizes
the key challenges encountered by older users into four layers. The basic usability layer
addresses visual recognition, accurate touch control, and stable operation. The functional
understanding layer focuses on users’ understanding of system capabilities, usage in-
structions, and task paths. The generative interaction layer concerns low-effort intention
expression and the interpretation of generated results. The control and trust layer addresses
operation confirmation, error correction, and recovery mechanisms. The framework is
presented in Table 8.

Table 8. Design Framework for Conversational Al Mobile Application Interfaces Targeting Elderly

Users.
F k . N e .
ramewor Design Objectives =~ Meet the Needs Specific Strategies
Hierarchy
Simplify the page structure, highlight
Base Usable Reduce visual and Clean interface, large fonts, large  key entry points, and reduce
Layer operational strain icons, high contrast, and no ads distractions from pop-ups and
news feeds
) .. Provide voice guidance, static
Functional Help users Clear feature descriptions,
. o L examples, task templates, and
Understanding understand the intuitive navigation, and . .
g e ap step-by-step instructions for each
Layer system’s limitations  task-based prompts .
conversational Al feature

Generate the
interaction layer

Control and
Trust Layer

Supports natural
language expression Recognition, Multimodal
and content
generation Generated Results

Enhance asense of  Interactive fault-tolerant design,
security and
encourage assessment, and chat
continued use

Supports voice input, dialect
recognition, image-based
summarization, explanation of
results, and trustworthy prompts

Voice Interaction, Image

Interaction, Explanation of

Set up secondary confirmation,
undo/redo, error recovery, risk
warnings, and proactive assistance

schedule reminders, health

companion features

As shown in Table 8, the proposed framework integrates the basic usability require-
ments of traditional age-friendly interfaces with the generative interaction characteristics
of conversational Al interfaces. It shifts the design focus from isolated interface element
optimization to systematic user support. Based on this framework, this study identifies five
design principles. First, visual and structural complexity should be reduced by highlighting
core functions and minimizing distracting information. Second, cognitive load should
be lowered through clear guidance, explicit feedback, and simplified workflows. Third,
functional explanations and interpretations of generated results should be strengthened to
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support user understanding and decision-making. Fourth, multiple interaction methods,
especially voice input, should be provided to accommodate older users with different abil-
ity levels. Fifth, intelligent assistance and error-tolerant mechanisms should be improved
through secondary confirmation, undo and return functions, error prompts, risk warnings,
recoverable operations, and appropriate emotional support, thereby enhancing users’ sense
of control. Together, the framework and these principles provide a practical pathway from
requirement identification to design implementation.

Furthermore, the value of this framework lies not in offering a static checklist of
interface design items but in providing a structured basis for determining design priorities.
The Basic Usability layer defines the minimum conditions that enable older users to access
the system. The Functional Understanding layer concerns whether users can understand
system capabilities and form appropriate expectations. The Generative Interaction layer
focuses on whether users can express their needs effectively and understand generated
results. The Control and Trust layer addresses users’ sense of security and willingness
to continue using the system in uncertain interaction contexts. These four layers are not
parallel but progressive. Insufficient basic usability may prevent users from entering the
system; inadequate functional understanding may weaken their ability to assess system
capabilities; unclear generative interaction may increase uncertainty during use; and in-
sufficient control and trust mechanisms may reduce continued use intention. Therefore,
the optimization of conversational Al interfaces for older users should first ensure basic
usability, then strengthen functional explanations and task guidance, and finally enhance
trust and long-term experience through intelligent assistance and error-tolerance mech-
anisms. In this way, the requirement classifications and weighting results derived from
KANO-AHP can be translated into practical design decisions.

This study has several limitations. First, the sample mainly consists of younger
older adults aged 60-69. Because this group generally has relatively greater smartphone
experience and mobile internet literacy, the findings are more applicable to explaining
the requirement structure and early adaptation characteristics of younger older adults
with some digital experience. They cannot yet be fully generalized to adults aged 70 and
above, or to groups with weaker digital literacy and more pronounced accessibility barriers.
Second, the data were primarily derived from interviews, questionnaires, and expert
judgments. The findings have not yet been validated through real product prototypes,
long-term usage data, or task-based usability testing.

5. Conclusions

This study analyzes older users’ requirement structure for conversational AI mobile
application interfaces from three dimensions: requirement identification, satisfaction at-
tribute classification, and design priority determination. Its main contribution is to extend
age-friendly interface design from traditional mobile application contexts to conversational
Al contexts, and to use the KANO-AHP method to reveal the hierarchical structure and
priority relationships of older users’ interface requirements. The results indicate that basic
usability remains a prerequisite for older users to access intelligent interactive systems,
while functional understanding, result evaluation, and error recovery are key factors shap-
ing their sustained user experience. Therefore, conversational Al interfaces for older users
should be guided by clear functional instructions, low-effort intent expression, compre-
hensible result feedback, and recoverable interaction mechanisms, rather than equating
age-friendly design with visual enlargement, process simplification, or functional reduc-
tion. Future research could build on the priority structure and design principles proposed
in this study by developing age-friendly conversational AI mobile interface prototypes.
By incorporating subjective emotional evaluation and objective physiological measures,
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future studies could further examine older users’ cognitive load and emotional changes
when interacting with conversational Al, thereby providing a deeper understanding of the
mechanisms through which intelligent interaction experiences are formed.

Theoretically, this study addresses a limitation in existing age-friendly design research,
which has often relied heavily on traditional usability indicators. It further demonstrates
that older users’ needs in generative and conversational interaction are more strongly
cognitive, process-oriented, and trust-oriented. Practically, the proposed priority frame-
work provides a basis for interface optimization in conversational Al products. It can help
designers allocate limited resources to interface elements that most directly affect users’
understanding, trust, and perceived control.
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Appendix A

Table Al. Criteria-Level Decision Matrix.

A (0) M Weight Consistency Check Results
A 1 0.7124 0.7034 0.2602 Amax = 3.0113
O 1.4038 1 0.718 0.3284 I. = 0.0056
M 1.4217 1.3928 1 0.4114 R. =0.0108 < 0.1
Table A2. Essential Needs Assessment Matrix.
. Consistency
M1 M2 M3 M4 M5 M6 Weight Check Results
M1 1 2.4199 1.5874 2.4166 2.011 2.4575 0.291
M2 0.4132 1 0.3971 1.3966 1.5064 1.236 0.1334 A — 60733
M3 0.63 2.5179 1 2.0677 1.6825 2.4108 0.2367 r{‘a"_B 0'1 47
M4 0.4138 0.716 0.4836 1 0.9916 0.86 0.1083 R _C 0_01'17 <01
M5 0.4973 0.6638 0.5944 1.0084 1 0.9213 0.1158 < ’
Mé6 0.4069 0.8091 0.4148 1.1627 1.0854 1 0.1147
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Table A3. Expectation-Need Assessment Matrix.

01 02 03 Weight Consistency Check Results
01 1 0.5364 1.283 0.2832 Amax = 3.0148
02 1.8644 1 1.6607 0.4675 I. = 0.0074
03 0.7794 0.6021 1 0.2493 R. =0.0142 < 0.1

Table A4. Charm-Based Demand Assessment Matrix.

. Consistency
Al A2 A3 A4 A5 Weight Check Results
Al 1 1.403 1.1709 0.8944 2.1545 0.2361
A2 0.7127 1 0.8091 0.5447 3.4986 0.0916 Amax = 5.126
A3 0.854 1.236 1 0.5434 2.2902 0.1911 I. = 0.0315
A4 1.1181 1.8359 1.8403 1 2.0807 0.198 R. =0.0281 < 0.1
A5 0.4641 0.2858 0.4366 0.4806 1 0.2832
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