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Artificial intelligence systems increasingly influence human Electronic and Computer
decision-making across healthcare, justice, and digital platforms. While Engineering, Hong Kong University
Al ethics frameworks articulate normative principles, their effective of Science and Technology, Hong
implementation depends on how humans interact with intelligent Kong

systems. Human-Computer Interaction (HCI) provides the design
mechanisms through which ethical principles are operationalized.
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Al. The analysis highlights ethical risks, interaction-based mitigation
strategies, and applied governance implications (Figure 1).
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Introduction e

Al systems increasingly mediate critical decisions, raising
concerns related to transparency, fairness, accountability, and  Keywords

human agency [1-5]. Although numerous ethical guidelines have > Al Ethics
been proposed [2,3,38-40], practical implementation remains > Human-Computer Interaction
inconsistent. Responsible Al

HCI research demonstrates that ethical outcomes are shaped > Explainable Al

not only by algorithms but also by interface design, feedback > Trustin Al
mechanisms, and user control [7-10]. The integration of Al ethics

with HCI is therefore essential for translating ethical principles

into practice (Figure 2).

Conceptual Foundations

Al Ethics: Principles and Operational Challenges

Al ethics frameworks commonly emphasize transparency,
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Figure 1 Conceptual framework integrating Al ethics and human—computer interaction.

This figure illustrates the relationship between core Al ethical principles, human—computer interaction design strategies, and
responsible Al outcomes, emphasizing the role of user-centered interfaces in mediating ethical implementation.

Human-Centered Al System Lifecycle with Ethical and Interaction Checkpoints
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Figure 2 Human-centered Al system lifecycle with ethical and interaction checkpoints.

The figure presents key stages of the Al system lifecycle, highlighting ethical review points and HCI-based interventions that

support transparency, accountability, and human agency throughout development and deployment.
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fairness, accountability, and non-maleficence
[1,3,6]. However, these principles often lack
concrete operational pathways. Studies have
shown that ethical failures frequently arise
from poor system interaction rather than
algorithmic intent [13,20].

The relationship between Al ethics principles
and interaction requirements is summarized in
Table 1, illustrating how ethical goals depend
on specific HCI design features.

Human-Computer Interaction and

Intelligent Systems

HCItheoryprovidesmodelsforunderstanding
how users interpret and rely on AI systems
[15-19]. Poor interaction design can amplify
automation bias and over-reliance [17,18].

The mapping of ethical risks to HCI-based
mitigation strategies is presented in Table 2,
highlighting design interventions that support
responsible use.

Integrating Al Ethics and HCI
Explainability and User Understanding

Explainable Al is widely recognized as
an ethical requirement [10-12]. However,
explanations must be cognitively aligned with

user expertise and context. Layered explanations
and interactive visualizations improve user
comprehension and calibrated trust (Figure 3).

Human Agency, and

Responsibility

Control,

Maintaining meaningful human control
is central to ethical AI deployment [21-24].
Interfaces that allow users to challenge or
override Al outputs reduce moral disengagement
and reinforce accountability.

The interaction pathways influencing trust
and reliance are illustrated in (Figure 4).

Applied Domains of Al Ethics and
HCI

The integration of AI ethics and HCI is
particularly critical in high-stakes domains.
In healthcare, explainable interfaces support
shared decision-making [21-24]. In criminal
justice, transparency and contestability reduce
ethical and legal risks [25-28].

Key application domains and their ethical-
interaction contributions are summarized in
Table 3.

A cross-domain perspective on Al ethics and
HCI integration is shown in (Figure 5).

Table 1. Mapping Al Ethics Principles to Human—Computer Interaction Design Requirements.

Al Ethics Principle
Transparency
Fairness

HCI Design Focus
Explainable interfaces
Inclusive interaction design
Accountability Feedback and audit trails
Autonomy User control mechanisms

Non-maleficence Risk-aware interaction

Design Implication

Clear, user-adapted explanations of Al outputs
Bias-aware Ul and diverse user testing

Traceable decisions and user reporting mechanisms
Ability to question, override, or adjust Al decisions
Warnings, uncertainty indicators, and safeguards

Abbreviations: Al — Artificial Intelligence; HCI = Human—-Computer Interaction

Table 2. Ethical Risks in Al Systems and HCI-Based Mitigation Strategies.

Ethical Risk Al Context
Automation bias Decision-support systems
Opacity Black-box models

Over-reliance
Cognitive overload
Loss of agency

High-stakes domains
Complex analytics dashboards
Fully automated workflows

HCI Mitigation Strategy

Confidence visualization and alternative options
Layered and role-specific explanations
Human-in-the-loop interaction design
Progressive disclosure and adaptive interfaces
Interactive checkpoints and user confirmation
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Interaction Pathways Influencing Trust and Reliance in Al-Enabled Systems
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F|gure 3 Interaction pathways influencing trust and reliance in Al-enabled systems.
Th|s figure depicts how interface design, explainability features, and feedback mechanisms shape user trust, appropriate
reliance, and ethical decision-making when interacting with intelligent systems.
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Figure 4 Mapping ethical risks to HCI mitigation strategies in intelligent systems.
The figure summarizes common ethical risks associated with Al systems and corresponding HCIl-based design strategies that
mitigate bias, opacity, automation bias, and loss of human control.

© Loss of Human Control Eesmeee 2

Table 3. Application Domains of Al Ethics and HCI Integration.

Domain Al Application HCI-Ethics Contribution

Healthcare Clinical decision support Shared decision-making and explainability
Criminal justice Risk assessment tools Transparency, contestability, and oversight
Digital platforms Recommendation systems User trust, fairness, and moderation clarity
Public services Automated eligibility systems Accountability and procedural justice
Education Adaptive learning systems Learner autonomy and ethical personalization
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Mapping Ethical Risks to HCI Mitigation Strategies in Intelligent Systems
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Figure 5 Application domains of Al ethics and HCI integration.

This figure illustrates key application areas—including healthcare, criminal justice, digital platforms, public services, and
education—where the integration of Al ethics and human—computer interaction contributes to responsible and socially aligned

Al use.

Design and Governance Implica-
tions

Ethics-by-design approaches emphasize
embedding ethical considerations throughout
the Al lifecycle [14,30-32]. HCI methods such
as participatory design and usability testing
play a central role in identifying ethical risks
early and iteratively refining system behavior.

Institutional =~ governance, professional
training, and regulatory alignment are
necessary complements to interaction design
(33,38-40].

Challenges and Research Gaps

Despite progress, gaps remain in empirical
validation of ethical interface designs, cross-
cultural evaluation, and long-term impact
assessment [26,27,34-37]. Future research
should prioritize interdisciplinary collaboration
and longitudinal studies.

Conclusion

This study demonstrates that AI ethics
cannot be effectively implemented without
human-computer interaction. Ethical
principles gain practical meaning only when
translated into interaction design, user agency,
and governance structures. Integrating Al
ethics and HCI enables the development of
responsible, trustworthy, and human-centered
intelligent systems.
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