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Abstract: This study addresses the need to integrate ethical, human-centered principles into
user experience (UX) design for generative Al (GenAl)-based assistants. Acknowledging
the ethical and societal challenges posed by the democratization of GenAl, this study
developed a set of six UX design guidelines and 37 recommendations to guide development
teams in creating GenAl assistants. A card-based toolkit was designed to encapsulate
these guidelines, applying color theory and Gestalt principles to enhance usability and
understanding. The design science research methodology (DSRM) was followed, and the
toolkit was validated through a hands-on workshop with software and UX professionals,
assessing usability, user experience, and utility. The quantitative results indicated the
high internal consistency and effectiveness of the toolkit, while the qualitative analysis
highlighted its capacity to foster collaboration and address GenAl-specific challenges. This
study concludes that the toolkit improves usability and utility in UX design for GenAl-
based assistants, though it identifies areas for future enhancement and the need for further
validation across varied contexts.

Keywords: user experience; generative artificial intelligence; human-centered artificial
intelligence

1. Introduction

A new era has begun for the discipline of artificial intelligence (Al), driven by its
democratization. Sectors such as healthcare [1] and education [2] serve as examples of
non-IT niches that are beginning to experience profound transformations because of the
use and appropriation of Al. The evolution of generative artificial intelligence (GenAl) has
proven to be the key enabler of democratization [3]. Neural networks based on transformer
architectures have undoubtedly expanded the range of possibilities that these technologies
offer [4].

Society must inevitably confront new challenges and risks; like a child who grows up
and leaves home, Al has embarked on a journey beyond its origins in computer science.
Responsibility for the use, appropriation, and potential future evolution of Al is now
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rapidly extending to other knowledge areas and disciplines. These fields are tasked with
the challenge of educating society and building a culture capable of making informed,
ethical, and moral decisions regarding the use of this technology. In this context, human-
centered artificial intelligence (HCALI) is poised to play a key role [5].

Previous experiences have provided us with prior knowledge that enables us to
better face this new challenge. For example, we are aware of the role played by the
Human-Computer Interaction (HCI) discipline in bridging the gap between non-experts
and technology. HCI has facilitated an interaction with technology during the era of
computational democratization, which is marked by the emergence of personal computers
and the internet [5].

The transition from HCI to HCAI can be understood as a process of conceptual
expansion and disciplinary scope. While HCI emerged to ensure that digital technologies
were accessible, comprehensible, and useful to people, HCAI takes these fundamental
principles further by incorporating the unique capabilities and characteristics of Al [6].
Thus, HCAI inherits from HCI its focus on usability, user satisfaction, and the reduction
in cognitive and emotional barriers in the interaction while introducing new challenges,
such as the need to design for the transparency of complex models, ethical responsibility in
automated decision-making, and fostering trust in autonomous systems [7].

In essence, HCAI not only seeks to make interfaces understandable to users but also
to ensure that the algorithms and underlying logics of Al align with human values, moral
principles, and sociocultural contexts [8]. In this way, HCAI expands the scope of HCI,
taking on not only the design of surface-level user experiences but also the responsible
configuration of the technological core that underpins them.

The above presents a new scenario with emerging challenges in light of the rise in
solutions based on GenAl-mediated assistants that aims to mitigate the implicit risks posed
by the widespread use of this technology [9]. The current literature largely focuses on
studies that highlight the potential benefits offered by GenAl-based solutions for user
experience (UX) design in interactive systems [10,11]. However, there has been little
discussion regarding what UX design should consider in the development of GenAl-based
assistant solutions [12]. This research specifically aims to contribute to this discussion
by providing a toolkit that compiles a set of guidelines and recommendations for the UX
design of GenAl-based assistants. These guidelines are aimed at designers and developers
to increase the perception of trust, usefulness, and UX in human—-AlI interactions. To
this end, this paper first reviews the related works, noting their purpose, contributions,
and limitations. Then, it provides a description of the methodology used, detailing its
implementation throughout the course of this study. The last sections present the results
obtained from the experiments conducted with the stakeholders, as well as a final discussion
of the findings.

2. Background

HCALl is a field that strongly emphasizes human experiences, satisfaction, and needs.
Its goal is to improve, augment, and optimize human performance while ensuring that
Al systems are dependable, secure, and trustworthy. This approach supports human self-
efficacy, encourages creativity, defines responsibilities more clearly, and fosters greater
social engagement [13]. These aspects are considered to be empirically significant relative
to their influence on the UX of GenAl-based systems. However, some researchers have
underscored the need for a further investigation into the UX of Al-assisted chatbots [14].
Concerns have also been raised by various authors about GenAl-based tools like ChatGPT,
particularly regarding their tendency to generate inaccurate or fabricated information and
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their ability to circumvent systems designed to detect duplicate content, which is a critical
issue in domains where originality is paramount [15].

A comprehensive review of 223 documents sourced from various electronic databases
revealed the key factors influencing UX design for the development of GenAl-based
systems. This state-of-the-art analysis highlighted the substantial impact of the principles
of the HCAI discipline [12].

Multiple studies have highlighted how GenAl can reshape a variety of domains, such
as healthcare, education, finance, tourism, and cultural heritage, by enhancing personal-
ization and improving overall UX [16-19]. Central to this evolution is the shift from HCI
principles to HCAI approaches [20], emphasizing ethics, inclusivity, fairness, and cultural
sensitivity in GenAl-driven solutions [21].

Human feedback is a crucial factor in maintaining the quality and relevance of GenAl
outputs [16,22] and ensuring trust, reliability, transparency, and explainability in interactive
systems [23]. Researchers underscore that effective GenAl solutions must align with user
needs, expectations, and values while incorporating the psychological, social, and cognitive
dimensions of interactions [24].

Studies on GenAl’s multimodal capabilities have indicated progress in enhancing
UX, especially when bridging the gap between algorithmic complexity and user-friendly
interfaces [25]. This includes enabling more natural communication through conversational
systems, improving personalization, and ensuring that designs remain accessible to diverse
user groups [26].

The collective insights from the reviewed works underscore the need to incorporate
a human-centered, ethically grounded UX design that integrates transparency, fairness,
accountability, and explainability into GenAlI solutions [27-30]. This approach entails
inclusive design, user education, and continuous feedback loops, ensuring that GenAl
solutions are not only technologically advanced but also respectful of human values, social
contexts, and long-term well-being [31,32]. Studies have suggested that user trust in
GenAl-based technologies is largely dependent on how these ethical aspects are addressed,
particularly in sensitive sectors such as healthcare and education.

Likewise, inclusivity and accessibility are key priorities. Studies have advocated
for designing GenAl solutions that are accessible to a wide range of users, regardless of
their abilities or socioeconomic context [21,33]. This trend represents an effort to democra-
tize access to advanced technologies and ensure that the benefits of GenAl are available
to everyone.

A final discussion, resulting from the review of these studies, highlights the concerns
raised in the literature regarding how to address sensitive factors, such as ethics, trans-
parency, inclusivity, accessibility, and fairness, among others, in GenAl-mediated solutions.
However, while it is common for these studies to emphasize HCAI as an essential disci-
pline for providing such a foundation, no studies explicitly offer precise contributions to
incorporate these considerations, for instance, at the design process level for such solutions.

Based on the above elements, this study makes a contribution through a toolkit
that defines a set of UX design guidelines for GenAl-based assistants. This toolkit
serves as a resource for generating spaces for analysis, discussion, and conceptualiza-
tion among members of a multidisciplinary team during the design process of GenAl-based
assistant solutions.

3. Materials and Methods
3.1. Methodology

The initial challenge posed by the need to address the scope and implications of
UX design in the development of GenAl-based assistants led to the creation of an arti-
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fact as a proposed solution. In this case, the solution comprises a set of guidelines and
recommendations for the UX design of GenAl-based assistants. Additionally, a toolkit
was designed to facilitate the application of these guidelines and recommendations and
improve the experience of teams developing a GenAl assistant. In addressing the challenge
of artifact development, the design science research methodology (DSRM) [34] offered the
best approach.

Following the processing guided by the DSRM, an adaptation was made based on
the framework for UX design and the assessments of Adikari et al. [35]. To address the
challenges faced by teams developing software solutions, we initiated a research process
focused on reviewing existing, validated experiences and guidelines from the literature on
UX design, particularly in the context of designing GenAl-based assistant solutions [12].

The design process for the UX guidelines involved a team of expert UX researchers
and experienced industry designers. This process emphasized the need to develop a set of
recommendations for integrating UX design principles, particularly when creating GenAl-
based software solutions. The first part of the methodology applied consisted of two phases:
an expert panel phase followed by a descriptive and inferential analysis of the conducted
survey. Each guideline was characterized using the Mann—Whitney test [36] to evaluate
potential significant differences between experts’ perceptions regarding utility and clarity
for each UX design guideline.

The knowledge base of UX design guidelines, which was reviewed and discussed
by experts, helped structure the content for developing the toolkit. A group of designers
participated in discussions about the most effective colors, illustrations, and formats for
presenting the guidelines and their recommendations, both digitally and on printed cards.

The definition of the elements that comprise the cards in the toolkit is based on the
IDEO method card set [37] and the Value-Sensitive Design Toolkit [38]. Both references
provided a foundation for structuring the information in an accessible, practical, and easy-
to-implement way. Additionally, the specific context of GenAl requires consideration of
the unique challenges in this field, such as the need to explain complex Al concepts to non-
technical users and the importance of managing expectations regarding system capabilities.

The printed card set was used to test the toolkit in the workplace of a UX design team
at a software development company. The goal was to assess the toolkit’s contribution in
terms of user experience, usability, and utility in identifying factors associated with UX
design for GenAl-based assistants. The process is outlined in Figure 1.

ENVIRONMENT DESIGN PROCESS KNOWLEDGE BASE
/ Problem identification and \
X Opportunities . . Design process of
Define a workflow for the inclusion e
f UX guidelines into GenAl-based S the UX Guidelines S
oruXe Testing cycle and the Toolkit ) Foundations
assistants ‘ = = Rigor Cyde | HCAI foundations and methods
{ UX guidelines in | 7 '} \ : | UX theoretical and expertise
Application Domain | requirements | Design Cycle | \ Dwerreview i

.. elicitation ) — ya GenAl foundations

S\ S - N . N
o Team members. e ‘ F;dﬁit‘@ —&— Systematic review
* Headquarters of the
Development team. TE——
K GenAl-based assistants. /

Figure 1. The DSRM process guided the development of the UX design guidelines toolkit for
GenAl-based assistants. Adapted from [35].

3.2. UX Design Guidelines and Recommendations for GenAl-Based Assistants

The general findings identified in the literature led to the recognition of several
elements where emphasis was placed on various factors with a potential influence on how
people perceive a good UX as a result of using and adopting a GenAl-based assistant. These
factors encompass ethical and responsible design considerations, inclusivity for appropriate
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Al usage, fostering effective human—Al collaboration, personalization of the human—AlI
experience, trust, and reliability in the human—AlI relationship, and addressing issues of
inaccuracy and variability.

A key factor in the discussion of these elements is the relationship between innovation
and necessity. Undoubtedly, topics such as the discussion of ethical and moral factors in the
development of interactive systems [39], as well as accessibility as an essential element for
inclusive solutions [40], are widely addressed in the literature of disciplines such as HCL
These critical considerations of morality, ethics, and inclusion should not be overlooked;
on the contrary, they highlight the urgent need for reassessment considering the unique
characteristics of GenAl technologies and the challenges they pose. Consistent with the
present analysis, this study identified six UX design guidelines that should be considered
in the development of a GenAl-based assistant.

A set of 37 recommendations was identified to be associated with the UX design
guidelines for the development of GenAl-based assistants. These recommendations allow
for a more detailed and precise interpretation of the scope of each UX design guideline in
the indicated context. In addition, they provide a reference for the foundation of an analysis
and discussion process among the team members responsible for designing a GenAl-based
assistant solution according to the context and stakeholder needs.

Table 1 presents the six UX design guidelines for the development of GenAl-based
assistants, each accompanied by a brief description. A specific nomenclature is used to
facilitate the inclusion of those guidelines in both the description of recommendations and
the toolkit that is introduced further in this paper.

Table 1. UX design guidelines for the development of GenAl-based assistants.

Code

UX Guideline Description

Gl

Design Based on Ethical and
Responsible Principles

This guideline should be considered a cross-cutting factor in the
development of any solution based on GenAl, regardless of its
application context [41]. Incorporating a GenAl-based solution or
evolving an existing one should prompt us to question how that
solution or its evolution will contribute to creating value for the
UX [42].

A design grounded in ethical and responsible principles contributes
to creating value in UX by enhancing the user’s perception of
transparency in GenAl-based assistants. It enables mechanisms
that clearly communicate the solution’s capabilities, limitations,
and potential risks, prevents misunderstandings, and includes bias
mitigation as a key element that requires traceability and control
throughout the human-Al interaction process [43].

G2

A design based on the principles of inclusion ensures that
GenAl-based assistants can be used and understood by a diverse
and representative audience. This is achieved by creating solutions
adaptable to various accessibility needs, addressing several
disabilities within the population. Furthermore, it emphasizes the
importance of considering cultural and linguistic variations to

Design Based on Principles of ~ ensure their utility for a global and diverse audience and mitigating
Inclusion potential biases and prejudices [44].

This approach promotes the reduction in barriers to the adoption of
GenAl in disadvantaged contexts, particularly in emerging
economies, recognizing the need to advance toward models whose
development is not constrained by data derived predominantly
from customs, cultures, and contexts belonging to industrialized
countries [21].
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Table 1. Cont.

Code

UX Guideline

Description

G3

Design that Promotes AI-Human
Collaboration

This guideline responds to the significant variety of human tasks
that can be supported by GenAl-based solutions at various stages,
tailored to specific needs throughout their execution [45].
Grounded in the principle of HCAI, this guideline adheres to the
premise that Al solutions should exist to augment capabilities, not
replace them. In this context, various types of human activities can
be greatly enhanced through the mediation of GenAl-based
solutions in their processes.

G4

Design Oriented Toward
Personalization of the AI-Human
Experience

GenAl-based solutions offer the potential to usher in a new era of
information technologies, with the capacity to scale toward a more
natural and personalized human—computer experience. A key
factor enabling this evolution is the anthropomorphism resulting
from human-GenAl interaction [46]. It is crucial, however, to
ensure that users remain aware that they are interacting with
technology, not another human (a conscious being). This guideline
highlights the challenge of value tension [38], which must be
considered in UX design for such solutions.

G5

Design Based on Trust and
Reliability in GenAI-Human
Interaction

In the context of emerging technologies, such as GenAl-based
solutions, trust and reliability are critical factors for their adoption
and evolution. Trust arises when a system delivers useful results, a
high quality, and is verifiable [29]. It is essential for users to identify
issues such as hallucinations, biases, and errors and evaluate
whether these problems are manageable or acceptable. This
capability allows users to adjust their expectations, maintain
control, and ensure informed use of the system.

In contrast, reliability refers to the system’s consistency and
predictability under different conditions. A reliable system not only
reduces errors but also strengthens user perception by
demonstrating safe and consistent performance. Both
concepts—trust and reliability—are essential pillars for ensuring
effective and sustainable interaction in GenAl-based solutions.

In this regard, the adoption of GenAlI follows a cycle similar to
Gartner’s Hype Cycle for emerging technologies. Currently, many
GenAl solutions are at a peak of inflated expectations [47], where
the initial enthusiasm of users contrasts with their difficulties in
recognizing the limitations and potential risks of these technologies.
However, as these solutions progress toward maturity, trust needs
to be established in human-Al interactions to determine their
long-term success and adoption.

Go6

Design with Consideration of
Inaccuracy and Variability

The results generated by GenAl-based solutions are far from
infallible. This may significantly deviate from the originally
estimated or expected results. On the one hand, responses may be
subject to inaccuracies due to the inherent limitations of the
algorithms, data, and architectures underlying these solutions. On
the other hand, users should be aware that GenAl systems can
provide responses that vary in quality and form, even if the input
provided by the user remains unchanged [45].

Associated with each of the previously discussed UX design guidelines, a set of

recommendations is provided to guide the UX design team during the analysis and creation

phases of the GenAl-based assistant. These recommendations are intended to streamline

the incorporation of the guidelines into the design process and to ensure their effective
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implementation in the final specification of the solution. Table 2 provides a detailed
overview of the recommendation associated with each guideline.

Table 2. UX design guidelines and their associated recommendations.

UX Guideline

Associated Recommendations

Gl

GIR1. Communicate the System’s Scope and Limitations: Ensure that stakeholders are aware of the system’s scope,
limitations, and primary intended uses. Clearly specify the purposes of the GenAl system. The system should be
prepared to assist users when they inquire about its capabilities.

GIR2. Suggest Limits and Offer Assistance: The system should suggest its own limitations and deficiencies when
inaccuracies are detected in the generated results. This can foster trust and reassurance in users. If the system fails, it
should provide users with the option to be transferred to human customer support.

GIR3. Communicate Possibilities of Emergent Behaviors: If your system allows for emergent behaviors, ensure that
users understand that the GenAl-based system may provide feedback on topics for which they have not been
explicitly trained.

GI1R4. Monitor and Mitigate Biases and Inappropriate Content: Test, monitor, and track the results generated from
user interactions with your GenAl solution, paying attention to outcomes that may exhibit potential biases, prejudices,
or even toxic content or misinformation. If such issues are identified, various mechanisms should be explored to
mitigate their impact, both at the system level and through communication with stakeholders.

GIR5. Document Limitations and Known Issues of the Model: Ensure that you identify and document the potential
limitations and known issues associated with the model used for the development of your GenAl-based solution.
Investigate whether there is verifiable information about similar solutions that have exhibited biases, prejudices, or
negative stereotypes when using the same model.

G1Ré6. Establish Ethical Boundaries and Detect Bias in Responses: Identify biased response patterns related to racial,
gender, ethnic, or political identities. Set clear boundaries for the behavior of the Al model, particularly concerning
sensitive content and language. Prioritize ethical guidelines that promote more holistic decision-making,
incorporating ethics, morality, and fairness.

GIR7. Raise Stakeholder Awareness of the Real Capabilities of Al: Educate stakeholders throughout the lifecycle,
guiding the development and eventual launch of the GenAl-based solution, providing a realistic and informed
perspective on how the system functions. This will help them avoid misinformation, false expectations, and
exaggerations about the capabilities of these types of solutions.

GIRS. Clearly Communicate the Scope of the Solution: Clearly articulate the solution’s scope at the outset of the
interaction to prevent user frustration when the system encounters requests that are beyond its capabilities. Ensure
that the organization transparently informs users that they are engaged with a GenAl-based system.

G2

G2R1. Adapt the GenAl Solution to the Context and Communities: Acknowledge communities and their context by
understanding their cultural, economic, social, and governance limitations. Consider how to tailor your GenAl-based
solution to be useful in this context and strive to mitigate any potential features associated with this model and
pre-training that could undermine its primary purpose.

G2R2. Assessing the Need for Multimodality to Ensure Accessibility: Although incorporating multimodality into
GenAl solutions naturally entails a significantly higher cost, its necessity within a specific context and communities
should be evaluated. Determine the potential modalities required to ensure accessibility for most stakeholders. If
multimodality is not feasible in the initial versions due to various factors, ensure that the solution’s architecture is
sufficiently modular, flexible, and economically viable to accommodate future evolutions of GenAl systems.

G2R3. Use Open and Adaptable Models: Encourage the use of open models that allow for greater adaptability to a
knowledge base aligned with the context and communities targeted by your GenAl solution.

G2R4. Communicate Evidence of Biases and Prejudices in GenAl Responses: Upon identifying potential biases and
prejudices in your GenAl solution’s responses that could affect or harm users, such as those related to gender ideology,
sexual preferences, religious beliefs, or ethnic and social discrimination, promptly communicate these issues to
stakeholders. If possible, implement corrective actions to evolve the solution to minimize this type of response.
G2R5. Promote Inclusion and Consideration of GenAl Developers: Raise awareness among stakeholders to adopt an
attitude of inclusion and consideration toward those responsible for developing the GenAl solution. Encourage an
understanding of the limitations and risks inherent in the current use and adoption of such technologies. This
approach fosters relationships that support the system’s evolution through a more inclusive design process that
involves all stakeholders.

G2R6. Provide Accessible Alternatives to Generated Content: Offer alternatives to generated content, such as text
descriptions of images. These alternatives are essential to ensure that all users, regardless of their abilities, can access
and understand the information provided by the Al. Adopt recognized accessibility standards, such as the Web
Content Accessibility Guidelines (WCAGs).

G2R7. Ensure Accessibility Technologies and Navigation Options: Consider assistive technologies and alternative
navigation options to ensure that the experience is accessible to users with functional differences. Ensure that
multimodal information is accessible to all users by providing options such as subtitles for videos, audio descriptions
for images, contrast and readable font settings, adjustable speed of the information being presented, and flexible
interaction methods with different resources.
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Table 2. Cont.

UX Guideline

Associated Recommendations

G3

G3R1. Enable Co-Editing of Work Outputs: Ensure that your GenAl assistant promotes the co-editing of work outputs,
allowing users to enhance them with the system’s assistance.

G3R2. Identify Opportunities for Human—AI Collaboration: Adapt workflows and cooperative dynamics by
identifying points of the value chain where the use of a GenAl assistant can provide significant advantages. Define
work outputs amenable to generative processes, ensuring that the responsible use of the solution remains a core
principle throughout its implementation.

G3R3. Provide Guidance for Crafting Effective Prompts: Offer users guidance on how to improve the creation of
prompts to generate work outputs that are more consistent and aligned with users’ needs. The solution should
provide options and support to help users understand how to define a clear prompt, identify relevant keywords, and
establish an appropriate overall structure for writing prompts, tailored to their needs and the solution’s capabilities.
G3R4. Implement Real-Time Bidirectional Feedback: Incorporate functionalities in your solution that enable real-time
bidirectional feedback during human—Al interactions, allowing for the continuous improvement in work outputs
generated by the GenAl assistant.

G3R5. Provide Contextual Help for New Features: This feature provides users contextual assistance when they are
about to use a feature for the first time.

G4

G4R1. Enable Context and Process Flow Configuration: Provide users with the ability to configure factors related to
the application context and process flow within the GenAl assistant, tailoring the generation of work outputs to meet
their expectations.

G4R2. Enable Interaction History Management: Allow users to retain their history of previous interactions with the
GenAl assistant, providing them with the ability to manage these records by deleting or preserving those deemed
relevant and necessary for their needs and goals.

G4R3. Provide Control Over Work Output Parameters: Allow users to control parameters related to generative work
outputs according to their needs. For example, users should be able to specify the number of images they wish to
produce or the number of alternatives they wish to generate for a specific planning strategy, among other needs,
depending on the context of the GenAl assistant solution.

G4R4. Personalize the Experience Through Individual Parameters and Preferences: Facilitate human—Al interaction by
promoting the personalization of the experience through a set of user-specific information and basic configuration
parameters (e.g., personal information, colors, interface layout, images, audio, etc.). Additionally, enable the modeling
of a structure for more personalized and user-centered generative response styles tailored to the needs of each user.
G4R5. Adapt the Communication Style to Context and User Profile: Ensure that the GenAlI assistant offers a
communication style in human-GenAl interactions that is adaptable and consistent with both the application context
and the specific characteristics of the user profile for whom the solution is intended.

G4R6. Control and Monitor Anthropomorphization and Clarify the Nature of Al: Regulate and monitor the
anthropomorphization in human-GenAl interactions, reminding users that they are not interacting with a human
being (raising their awareness). As such, Al should not be attributed with intelligence, sensitivity, or empathy, and its
primary purpose is to assist users more efficiently.

G5

G5R1. Guide Users in Identifying Expected Benefits: Support the user in defining the specific benefits anticipated to
arise from using a GenAl assistant on their processes, workflows, and work styles. In addition, it helps them identify
the key stages where the solution should be applied to maximize its impact.

G5R2. Disclose the Sources of Information Used: Inform stakeholders of the resources (sources) of the original
information, which enables the generation of responses that the GenAl system provides to the user.

G5R3. Set Realistic Expectations About Capabilities and Limitations: Communicate both the capabilities and
limitations of GenAl-based solutions to stakeholders to align user expectations with the system’s actual performance.
This approach helps build consistent trust in the system’s abilities and lays the foundation for future developments
that can progressively enhance user confidence in the GenAlI system.

G5R4. Explain the Generation Processes and Mechanisms: Clearly and simply communicate to users the processes
and mechanisms used by Al models that enable the generation of responses or work outputs.

G5R5. Promote Safe Practices and Protect Sensitive Data: Inform users about the importance of not using sensitive
data during interactions with the GenAl system to ensure data security and prevent practices such as phishing,
privacy violations, confidential information leaks, and other security breaches. It is crucial that users are aware of how
to interact safely with a GenAl-based assistant and understand the risks associated with the inadvertent introduction
of sensitive data.

G5R6. Enable Persistence of Information in Interaction Sessions: The solution should be capable of maintaining
persistence in the information and elements generated during human-GenAl interaction sessions, thereby enhancing
the optimization of prompt engineering.

G5R7. Provide Users Control Over Personal Data: Offer intuitive interfaces within the GenAl assistant that allow
users to manage their personal information. This includes options to opt out of personal data collection and
mechanisms to ensure continuous and direct control over personal data.

G5R8. Scale the Solution While Preserving Privacy and Quality: Implement mechanisms that allow the GenAl
assistant to scale to a larger user base without compromising data privacy or the quality of the generated responses.

G6

G6R1. Encourage Critical Evaluation of Generated Results: Raise user awareness about the importance of critically
analyzing the work outputs generated by GenAl mediation and assessing their accuracy and validity.

G6R2. Provide Multiple Generative Response Options: Whenever possible, offer users a set of generative response
options produced by the solution, allowing them to select the one that best aligns with their interests and needs.
G6R3. Provide Predefined Questions Aligned with the Scope: Consider offering users a predefined list of questions for
using a solution that aligns with its scope, allowing users to quickly obtain information. However, note that
predefined questions may limit the ability to explore all the system’s options.
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3.3. Toolkit for UX Design Guidelines for GenAl-Based Assistants

While the guidelines and recommendations provided for the UX design of GenAl-
based assistants can offer a solid foundational basis to a team responsible for creating such
solutions, they are not sufficient on their own to ensure activities that genuinely enrich the
collaborative and creative work dynamics necessary for determining how to integrate these
guidelines. This is particularly true in processes that require ideation and collaboration
dynamics with a creative focus for UX design [48], which can significantly influence the
considerations to be considered in a requirement engineering process within the context of
developing GenAl-based solutions.

Card-based design tools have significantly enhanced ideation and creativity processes,
fostering high levels of collaboration and interaction among participants [28]. Challenges
that require diverse approaches—such as addressing ethical and moral issues in the me-
diation of information technologies—are widely supported by theoretical approaches,
including Value-Sensitive Design (VSD), through the use of card-based toolkits [25].

The use of card-based tools has also been extended to other disciplines, including
software engineering. In this field, standards such as Essence apply card-based tools
to design artifacts, including Alphas, to specify states and verification criteria [49]. This
strategy aims to facilitate communication among team members regarding project evolution,
thereby strengthening collaborative work.

Given the importance of collaborative work in the ideation and creativity processes as-
sociated with UX design [50], a card-based toolkit was developed. This toolkit incorporates
UX design guidelines and recommendations for developing GenAl-based assistants. The
structure for the toolkit’s design was primarily based on previous experiences, such as the
IDEO method card set [37] and the VSD toolkit [38].

Figure 2 presents the digital version of a set of cards from the UX design guide-
lines toolkit for GenAl-based assistants, specifically corresponding to guidelines G1 “De-
sign Based on Ethical and Responsible Principles” and G2 “Design Based on Principles
of Inclusion”.

In designing the toolkit, color theory was used to facilitate the understanding and
categorization of the guidelines. Each guideline is associated with a specific color that
evokes psychological responses aligned with its content: red represents ethics and responsi-
bility; blue conveys urgency [32], associated with inclusion, and suggests trust [33]; orange,
for AI-human collaboration, evokes dynamism; purple is linked to personalization and
connotes innovation; green, representing reliability, communicates stability; and light blue,
for precision, conveys clarity. This color-coding enhances the tool’s visual esthetics and
improves the cognitive assimilation of the presented concepts.

From a Gestalt psychology perspective, the card design implements principles that
optimize the organization and perception of information. Proximity and similarity are
applied to the grouping of textual elements and the consistent use of styles, creating visual
coherence and facilitating categorization. The principle of closure is evident in how color
blocks frame content, forming complete perceptual units. The figure-ground principle,
which uses contrasting text over solid color backgrounds, ensures a clear visual hierarchy
and optimal legibility. This content structure, grounded in Gestalt principles, seeks to
improve the toolkit’s usability and enhance the effective communication of guidelines and
recommendations for UX design in GenAl solutions [51].

Figure 3 shows the printed version of the toolkit, which presents the deck associated
with the six UX guidelines for GenAl-based assistants.
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Figure 2. A sample of digital cards from the GenAl toolkit for guidelines G1 and G2 and recommen-
dations G1R1 and G2R1. Created by the author.
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Figure 3. A sample of printed version cards of the GenAlI toolkit for the six UX guidelines. Created
by the author.

3.4. Evaluation

A validation process was conducted to evaluate the contribution of the UX design
guidelines toolkit in the design of GenAl-based assistants, focusing on three key com-
ponents: usability, user experience, and utility. This process was conducted through a
hands-on workshop with an experienced software development company of 10 partici-
pants organized into three interdisciplinary teams. These teams included UX designers,
developers, requirements analysts, and other relevant roles critical to this project.
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The initial hypothesis to be validated was that using the toolkit would enhance the
perceived usability, utility, and user experience during the UX design process, particularly
in the requirements analysis phase of GenAl-based assistant development. This premise
was evaluated from the perspective of the interdisciplinary development teams responsible
for its implementation.

The toolkit was applied to a set of 11 predefined functional and non-functional re-
quirements for developing a GenAl-based assistant as part of a project to establish an
educational assistant for the Valle del Cauca, Colombia, school system. These requirements
were defined based on their representativeness in incorporating the UX design guidelines
for the development of the GenAlI assistant. This selection was conducted in adherence to
the principles of the DSRM [52], focusing on requirements that provide representativeness
for the validation of the artifacts under evaluation. This project was led by a software
development company with the participation of the University Auténoma de Occidente in
Cali, Colombia, and the University of Salamanca in Salamanca, Spain. Following the work-
shop, the participants completed a questionnaire adapted to the MEEGA+ instruments [37]
and meCUE 2.0 [38] for a usability assessment in systems. The questionnaire included
23 statements related to the defined evaluation components, rated on a 5-point Likert
scale, along with three open-ended questions about positive aspects, negative aspects,
and additional comments on the instrument. Table 3 provides a detailed overview of the
questions answered by the users.

Table 3. Evaluation questionnaire items for the UX guidelines toolkit for GenAl system.

Factor Code Question

The visual design of the toolkit facilitates the rapid

Usability Pl identification of guidelines for GenAl solutions.

The instructions and examples provided in the toolkit

Usability P2 are clear and easily understandable.

Usability P3 Lear.n-mg to use the toolkit was straightforward and
intuitive for me.

Usability P4 I believe that most individuals can quickly learn to

use this toolkit effectively.

The recommendations and guidelines provided by the
Usability P5 toolkit are clear and comprehensible within the
specific context of UX design for GenAlL

The fonts (size and style) used in the toolkit are easily

Usability P6 readable.
. The structure of the toolkit allows for easy navigation

Usability b7 across different UX aspects specific to GenAl.

User Experience P8 I am satisfied with how the toolkit assisted me in
P addressing specific UX challenges.
User Experience P9 The use of th? toolkit was a pleasant experience, free
from frustration.

User Experience P10 I find the content of the toolkit to be relevant and

useful for my work.

The toolkit provides concrete and applicable
User Experience P11 examples of how to implement UX guidelines across
various types of GenAl solutions.
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Table 3. Cont.

Factor Code Question

Using the toolkit enabled me to enhance the accuracy

User Experience P12 of the defined requirements.
User Experience P13 The guidelines and .examples prov1d?<?1 by the toolkit
are useful and applicable to my specific needs.
User Experience P14 T}}e ’foollqt promotes collaboration and discussion
within the work team.
. If possible, I would use this toolkit on a daily basis to
User Experience P15 tackle UX design projects for GenAlL
. I'would choose the toolkit for use in future projects
User Experience P16 related to GenAL
User Experience P17 I pref.er- using the physical version of the toolkit over
the digital version.
Utility P18 The to9lk1t helped me 1der}t1fy critical UX aspects that
are unique to GenAl solutions.
The toolkit’s recommendations were directly
Utility P19 applicable to the UX challenges encountered in the
projects.
The use of the toolkit allowed me to save time in
Utility P20 identifying and resolving GenAl-specific UX

problems.

The toolkit provides valuable guidance on how to
Utility P21 effectively communicate the capabilities and
limitations of GenAl to end-users.

The toolkit was useful in anticipating and mitigating

Utility P22 potential ethical issues in UX design for GenAl.

The toolkit is a valuable resource for enhancing UX in

Utility P23 GenAl projects.

The analysis of the results was conducted in two phases. The first phase involved an
analysis of the quantitative data, using non-parametric statistics and the statistical software
R-3.4.2 [53] to identify significant conclusions from the participants” evaluations. The
second phase involved a thematic analysis of the qualitative information obtained through
observations and discussions.

To quantitatively evaluate the toolkit, the analysis incorporates several statistical
techniques. The internal consistency of the instruments is assessed through Cronbach’s
Alpha coefficient, which was calculated for three primary dimensions: usability, user
experience, and utility. This coefficient measures the reliability of the item set, with values
above 0.70 indicating strong internal consistency [54]. Cronbach’s Alpha is formally defined

P L (1)
N-1 o

as follows:

where N denotes the number of items, 012,4 represents the variance of each item Y;, and 0)2(
indicates the total variance of the test.

A Principal Component Analysis (PCA) was applied to reduce data dimensionality
and identify the variables explaining the majority of variability within each dimension. The
PCA included supplementary variables (role, experience, and frequency of use) to enhance
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the interpretation of the results. Formally, PCA attempts to identify a matrix P of principal
components, such that the following is true [55]:

Z =XP (2)

where X is the standardized data matrix, P is the eigenvector matrix defining the directions
of maximum variance, and Z is the transformed matrix of the principal components.

To visualize and interpret the results, contribution plots and biplots were generated.
Additionally, a sentiment analysis was conducted using natural language processing (NLP)
techniques on the qualitative observations collected from the questionnaire.

4. Results and Discussion
4.1. Quantitative Results

The reliability analysis results using Cronbach’s Alpha coefficient demonstrated high
internal consistency across the three evaluated dimensions. For the usability section, a raw
Cronbach’s Alpha of 0.82 and a standardized Alpha of 0.88 were obtained, reflecting high
reliability with an average inter-item correlation of 0.5. In the user experience dimension,
the raw Alpha was 0.82 and the standardized Alpha was 0.81, with an average inter-item
correlation of 0.3, indicating moderate consistency. Finally, in the utility dimension, a raw
Alpha of 0.84 and a standardized Alpha of 0.91 were achieved, indicating excellent internal
consistency with an average inter-item correlation of 0.63.

Table 4 presents the cumulative percentage of variance explained by each component
across the three categories. The results suggest that retaining two components per category
is sufficient to explain at least 70% of the variability, indicating that only the first factorial
plane of each category can be interpreted.

Table 4. Cumulative percentage of variance by category.

Cumulative Percentage of Variance

Component

Usability User Experience Utility
1 61.5 454 76.9
2 89.3 70.7 94.5
3 974 83.8 98.1
4 99.6 92.3 99.4
5 100.0 99.0 100.0
6 100.0 100.0 100.0

Figure 4 illustrates the behavior of the variables in the first factorial plane for
each category.

The results of the Principal Component Analysis (PCA) reveal distinct patterns across
the three evaluated dimensions: usability, user experience, and utility. In the usability
dimension, the first principal component explains 61.54% of the variance, while the second
component accounts for 27.79%, totaling 89.33% of the explained variance. The first
component is dominated by variables related to the clarity and ease of use of the toolkit
(P1, P3, P4, P5, P7), which cluster closely on the positive side of the horizontal axis. The
second component reflects aspects of accessibility and structure, primarily represented by
P6 (font readability) and P2 (operability).
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Figure 4. Biplot by category: (a) Usability, (b) User experience, (c) Utility.

In the user experience category, the first component explains 45.42% of the variance,
while the second component accounts for 25.29%, totaling 70.71%. A clear separation
is observed between two groups of variables: one capturing overall satisfaction and the
perceived utility of the toolkit (P8, P10, P11, P12, P13) and another related more closely to
future usage intent and format preferences (P9, P15, P16, P17).

In the utility dimension, the first component explains a very high proportion of the
variance (76.95%), with all variables (P19 to P23) showing strong correlations and clustering
toward the positive side of this component. This suggests that all the assessed aspects of
utility contribute similarly to the overall perception of the toolkit’s utility. However, P18
(identification of critical UX aspects) stands out due to its strong alignment with the second
component, which indicates that it may capture a unique dimension of the toolkit’s utility.

Figure 5 presents the contribution analysis of each component. In the usability category,
variables P3, P6, P7, and P4 exhibit the highest contributions. These variables correspond
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Contribution of variables to Dim-1-2
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to aspects such as visual design, toolkit structure, ease of learning, and the perception that
others can quickly learn to use the toolkit. This result suggests that ease of use and the
toolkit’s structure are fundamental aspects in the perception of its usability.

Contribution of variables to Dim-1-2

Contributions (%)
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Figure 5. Contribution of the first factorial plane by category: (a) Usability, (b) User Experience,
(c) Utility. The red line represents 1/number of variables x 100%.

In the user experience category, variables P15, P8, P9, and P13 show the highest
contributions. These variables are associated with the willingness to use the toolkit daily,
the pleasantness of the user experience, satisfaction with how the toolkit aids in addressing
specific UX challenges, and the provision of concrete and applicable examples. This
indicates that overall satisfaction, perceived utility, and practical applicability are key
aspects of the UX with the toolkit.

In the utility dimension, a more uniform distribution of contributions is observed.
Variables P18 and P21 stand out slightly, closely followed by P23, P19, and P22. These
variables assess the toolkit’s capacity to identify critical UX aspects in GenAl solutions,
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provide useful guidance on communicating GenAl capabilities and limitations, and assess
its overall value for enhancing user experience in GenAl projects. The high contribution of
all the variables in this category indicates that the toolkit is perceived as a comprehensive
and valuable tool for addressing various UX aspects in GenAl projects [56].

It is noteworthy that, across all categories, the variables with the highest contributions
are related to the practical and applicable aspects of the toolkit, reinforcing its perception
as a useful and relevant tool for professionals working on GenAl projects [57,58].

Figure 6 presents the relationship between the collected demographic variables
(project role, experience with similar tools, and frequency of use of similar tools) and
the usability component.

PCA. - Biplot PCA - Biplot

—_ Col. — . col
é " ®  Desamollador § I N N R . ’
F\‘; ______________________ Disefiador UX & :I:)del:::a
E " " o E n Por:a
a 4 Project Manager o
Dimi (51.5%) Dim1 (61.5%)
(a) Role (b) User experience

PCA. - Biplot

Col.
®  Esporadicaments

Munca

2

Dim1 (61.5%)

(c) Frequency of use

Figure 6. Relationship between demographic variables and usability component: (a) Role, (b) User
Experience, (c) Frequency of use.
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UX designers and project managers align with variables P1, P2, and P7. This suggests
that these roles, often involved in project supervision and planning, place high value on the
toolkit’s ability to provide clear and easily accessible information. In contrast, developers
and other roles display a weaker association with these variables, which may indicate that
they prioritize different aspects of the toolkit or interact with it in a distinct manner.

Users with little or no prior experience cluster more closely with variables P3 and P4,
which correspond to the ease of learning the toolkit. This indicates that novice users find
the toolkit’s learning curve manageable, which is a crucial factor for its adoption in diverse
teams. In contrast, highly experienced users demonstrated a stronger association with P2
and P6, suggesting that they focused more on the presentation details and structure of
the toolkit.

Frequent users of design tools tend to value the same variables—P1, P2, and P6—as
users in higher-responsibility roles. This suggests that greater familiarity with the toolkit
enhances appreciation of its design elements and clear instructions. In contrast, those who
never used design tools showed a stronger association with questions related to ease of
learning, implying that their lack of use may be linked to perceived learning barriers.

Figure 7 illustrates the relationship between the collected demographic variables
(project role, experience with similar tools, and frequency of use of similar tools) and the
UX component.

Project managers and UX designers align more closely with variables P9 (pleasant
experience), P16 (choice for future projects), and P17 (preference for the physical version).
This alignment indicates that these roles find the toolkit satisfactory and are likely to
integrate it into their workflow. Developers, on the other hand, show stronger associations
with P11 (concrete examples) and P12 (accuracy improvement), suggesting that they value
the toolkit’s practical applications and its ability to enhance their work output.

Experienced users exhibit a strong alignment with variables P15 and P16, which
indicates that those with more field experience recognize the long-term value of the toolkit
and are more likely to integrate it into their regular practices. In contrast, users with little
or no experience are more likely to be associated with P12 and P13, suggesting that they
appreciate the toolkit’s ability to provide concrete guidance and enhance the quality of
their work.

Occasional users show a connection with P15 and P16, indicating that even infrequent
use fosters appreciation for the toolkit’s value in daily work and future projects. Those
who never used the toolkit were more likely to have questions about the relevance of
the examples (P10, P11), suggesting that demonstrating the toolkit’s applicability to their
specific tasks could increase adoption rates.

Figure 8 presents the relationship between the collected demographic variables
(project role, experience with similar tools, and frequency of use of similar tools) and
the utility component.

Project managers and UX designers align with P18 (identification of critical UX aspects),
highlighting their focus on high-level UX strategies. Developers, on the other hand, are
more associated with variables related to time-saving and the communication of GenAl
capabilities, reflecting their interest in practical efficiency and the technical communication
aspects of the toolkit.

Highly experienced users align with P18, suggesting that they find the toolkit par-
ticularly valuable for identifying critical UX issues in GenAl projects. Users with little or
no experience are more likely to be associated with P21 and P22 (ethical issue mitigation),
indicating that the toolkit provides essential guidance on complex GenAl aspects for those
with less field experience.



Informatics 2025, 12, 10

18 of 25

Dim2 (25.3%)

PCA - Biplot

Dim1 (45.4%)

PCA - Biplot

Col.
Col.

#  Desamollador g
o, ®  Moderads
Disefiador UK o i
LI = . Pmsuna
= "OC3
+ Project Manager a
P13
Dim1 (45.4%)
(a) Role (b) Experience

PCA - Biplot

Col.
#  Eszporadicaments

Munca

Dim2 (25.3%)

2

Dim1 (45.4%)

(c) Frequency of use

Figure 7. Relationship between demographic variables and UX component: (a) Role, (b) Experience,
(c) Frequency of use.

Occasional users value P18 and P19 (applicability to UX challenges), suggesting that
even infrequent use aids in identifying and addressing critical UX issues. Users who have
never used design tools align more closely with P20, implying that the toolkit’s capacity
to address ethical challenges could be a compelling feature to increase adoption within
this group.

This analysis reveals that the toolkit provides value across different roles, experience
levels, and usage frequencies, with each group deriving unique benefits. The toolkit is
particularly effective in offering clear guidance, facilitating learning, and addressing critical
UX and ethical issues in GenAl projects. These findings will inform future iterations of the
toolkit, ensuring that it continues to meet the diverse needs of its user base and potentially
increases its adoption and effectiveness across all groups.
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Figure 8. Relationship between demographic variables and utility component: (a) Role, (b) Experi-
ence, (c) Frequency of use.

The quantitative analysis supports the effectiveness and perceived value of the UX
guidelines toolkit for the design of GenAl assistants, thereby enhancing the perceived
usability, utility, and user experience during the UX design process. The results indicate
that the toolkit is viewed as clear, applicable, and highly useful for enhancing UX and
addressing specific challenges in GenAl projects. The observed differences across roles,
experience levels, and usage frequency suggest that the toolkit is versatile and adaptable to
diverse needs and usage contexts, while also highlighting potential areas for improvement
in future iterations of the toolkit.

4.2. Qualitative Results

Figure 9 presents the results of the sentiment analysis conducted on the qualitative
responses from the questionnaire.
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Figure 9. Sentiment analysis of qualitative questionnaire responses.

The results reveals that positive sentiment is predominant, followed by expressions
of trust, suggesting that participants generally had a favorable experience with the toolkit
and felt confident in its capabilities and applicability. Finally, Figure 10 presents a word
cloud generated from the participants” observations.

participants

S cards
o showed
oauidelines

time | se indicates

toolkit

instructions

Figure 10. Word cloud of terms from qualitative responses.

This visualization highlights key terms, such as “participants”, “toolkit”, “cards”,
“instructions”, and “guidelines”, reflecting the most relevant aspects of user interaction
with the toolkit.

The qualitative information gathered following the use of the toolkit during the
discussion session and observational process was analyzed using a thematic analysis
approach, identifying patterns and recurring themes in participants” responses. This
analysis provided an in-depth understanding of how users interacted with the toolkit, the
challenges they encountered, and the areas in which they perceived the greatest value.

Regarding usability and learning curve, participants demonstrated a general ability to
use the toolkit without the need for extensive additional instructions. An initial learning
curve was observed, followed by an adaptation phase that allowed users to explore the con-
tent more efficiently. Although the toolkit has an intuitive design, it could benefit from more
detailed introductory instructions to facilitate an initial understanding of the instrument.
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Preferences in terms of format and interaction were evident, with a clear preference
for handling the physical cards of the toolkit; this facilitated collective visualization and
collaboration in group discussions [59]. Although the participants interacted with the
digital version, they found the physical version more useful for collaborative activities.
These results suggest that maintaining visual and practical elements in the future design of
the instrument is important for enhancing its use in team-based environments.

The toolkit effectively fosters idea exchange and active collaboration among partici-
pants. Insightful discussions emerged around topics such as usability and utility, indicating
that the proposed instrument is well suited to promote reflection on relevant UX principles
in the design of GenAlI assistants [60].

Participants required more time to complete the proposed tasks than initially planned.
This suggests a need to re-evaluate and adjust the recommended time allocations for
effective toolkit application in real productive contexts. Such adjustments are essential
to ensure that users can thoroughly explore and integrate the toolkit’s guidelines and
recommendations without compromising efficiency in UX design processes [61].

The toolkit demonstrated adaptability to various work styles and group dynamics.
Participants employed different approaches to organizing and using the cards, indicating
that the tool is sufficiently flexible to accommodate diverse methodologies and team
collaboration preferences.

5. Conclusions and Future Work

The results in Section 4 are consistent with the initial hypothesis, indicating that
the use of the toolkit indeed enhances perceived usability, utility, and user experience
in UX design within the development process of GenAl-based assistants, particularly
during the requirements analysis phase, where experimentation was conducted. The study
participants highlighted aspects such as the clarity of the recommendations, the organized
structure of the toolkit, and its utility in addressing specific GenAl design challenges,
including human—AlI collaboration, ethical considerations in design, and adaptability to
various contexts.

The structure of the toolkit, which is grounded in principles of ethical design, cus-
tomization, and reliability, facilitated the addressing of complex, specific aspects of GenAl-
based assistants, such as the need for transparency and alignment with user expectations.
In addition, the recommendations on managing the communicability of system limitations
and potential emergent behaviors in GenAl were perceived as valuable for mitigating
misaligned expectations and fostering responsible human-AlI interaction as a foundation
for high-quality UX.

For users who require more time to become familiar with the toolkit, several recom-
mendations are suggested to facilitate their engagement. First, providing more detailed
introductory instructions can help reduce the initial learning curve by providing a clear
guide on the structure and purpose of each card and guideline before the first application
in context. Additionally, implementing guided exercises or practical examples can be con-
sidered, allowing users to explore the toolkit in a structured and gradual manner, focusing
on step-by-step familiarization. In line with this approach, the development of a website is
currently being considered to enable stakeholders to access this foundational information
before using the toolkit.

Despite these encouraging results, the toolkit has some limitations. The findings
suggest the need to validate the toolkit with a broader range of design teams and end-users,
particularly those operating in varied organizational and cultural contexts. Expanding
this validation would ensure that the toolkit maintains its effectiveness and applicability
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across diverse scenarios, thereby contributing to its robustness and adaptability to different
design needs.

In future work, we will suggest investigating the integration of the toolkit into collabo-
rative methodologies that involve end-users throughout the entire lifecycle of the GenAl-
based assistant development process, from the early design phases. This includes human-
centered design methodologies, in which users actively participate from the ideation phase
to the final implementation, ensuring that development aligns with users’ needs and ex-
pectations. Value-Sensitive Design is also applicable, as it integrates ethical and moral
principles directly into the design process. In addition, employing these approaches in itera-
tive design frameworks and agile methodologies would support the continuous adaptation
of UX guidelines to respond to changing user needs and contexts. This research could be
extended to study user satisfaction, the efficiency of human-centered design processes, and,
ultimately, its validation within human-GenAl assistant interactions.
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