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Abstract.  Artificial Intelligence (AI) systems are increasingly
embedded in complex, high-stakes sectors such as healthcare, fi-
nance, and telecommunications, fundamentally altering the nature
of human-AlI collaboration. Although intelligent technologies hold
great promise for efficiency and innovation, their widespread adop-
tion faces critical challenges, notably around the establishment and
maintenance of human trust. Trust is widely recognised as a corner-
stone of effective human-Al interactions, as users must rely on Al
systems to perform reliably, ethically, and transparently. However,
trust in Al remains inadequately understood, although an increas-
ing number of scholars are actively investigating its definitions, di-
mensions, and implications. Addressing these challenges is particu-
larly timely given regulatory developments, such as the EU Al Act,
which prioritise transparency, explainability, fairness, and account-
ability. There is a compelling need for standardised frameworks and
tools to systematically understand, evaluate, and improve trustwor-
thiness in human-AlI collaborations. This doctoral research aims to
conceptually unpack trust, develop standardised evaluation metrics,
and propose actionable design strategies for trustworthy Al systems,
ultimately fostering more effective and widely accepted human-Al
collaborations.

1 Introduction and motivation

Artificial Intelligence (AI) systems are increasingly embedded
in complex high-stakes sectors such as healthcare, finance, and
telecommunications, fundamentally altering the nature of human-Al
collaboration. Although intelligent technologies hold great promise
for efficiency and innovation, their widespread adoption faces criti-
cal challenges, notably around the establishment and maintenance of
human trust. Trust is widely recognised as a cornerstone of effective
human-Al interactions, as users must rely on Al systems to perform
reliably, ethically and transparently [1, 3, 5, 6, 7].

However, trust in Al remains inadequately understood, although
an increasing number of scholars are actively investigating its def-
initions, dimensions, and implications in various contexts and user
groups, as efforts continue to overcome barriers to adoption and
make everyone aware of the potential benefits of Al [2, 4, 7, 8]. Ad-
dressing these challenges is particularly timely given regulatory de-
velopments, such as the EU Al Act, which explicitly prioritise trans-
parency, explainability, fairness, and accountability in Al systems.
As intelligent technologies increasingly mediate critical decisions in
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human-centric contexts, there is a compelling need for standardised
frameworks and tools to systematically understand, evaluate, and en-
hance trustworthiness in human-Al collaborations.

2 Research questions
The doctoral research aims to address the following questions:

1. How does the scientific community currently define and concep-
tualise trust within the context of human-AlI interaction?

2. What tools and methodologies already exist for measuring and
evaluating trustworthiness in human-Al team collaboration sce-
narios?

3. What design principles and strategies can effectively enhance
trustworthiness in Al systems, taking into account diverse user
needs and contexts?

3 Methodology

This research adopts a Design Science approach, systematically inte-
grating interdisciplinary insights from cognitive psychology, ethics,
engineering, and management.

e Phase 1 - Systematic Literature Review (current): the first
phase involves conducting a comprehensive systematic literature
review following PRISMA guidelines to identify influential con-
cepts and thematic clusters.

e Phase 2 - Multi-Method Validation: subsequent phases will em-
ploy both qualitative and quantitative methods to validate the con-
ceptual understanding. Qualitative techniques include structured
interviews with Al developers and end-users, and stakeholder
workshops using thematic analysis. Quantitative methods encom-
pass experimental designs manipulating trust antecedents (expla-
nation detail, anthropomorphic features), behavioural data collec-
tion tracking actual reliance patterns versus self-reported trust, and
longitudinal studies examining trust evolution through formation,
violation, and repair cycles.

o Phase 3: Iterative Prototyping: this phase focuses on developing
Al agents incorporating Human-Centric XAl techniques (LIME,
SHAP), fairness-aware algorithms, and adaptive user interfaces.
The prototype wants to demonstrate how targeted explanations
and adaptive interface designs can tangibly enhance user trust
across different expertise levels and contexts.



4 Preliminary results and contributions

Initial findings from the systematic literature review with a focus on
financial contexts indicate substantial variability and a lack of stan-
dardisation in the conceptualisation and measurement of trust be-
tween disciplines.

4.1 Interdisciplinary conceptualisations of trust and
methods to measure it

The ongoing analysis is revealing trust operates through distinct but
interconnected dimensions:

1. Cognitive Trust is conceptualized as belief in AI competence
and reliability, measured primarily through Technology Accep-
tance Model (TAM) constructs and Structural Equation Modeling
(SEM).

2. Affective Trust, defined as emotional connection to Al systems,
emerges particularly through anthropomorphic design and is mea-
sured via warmth/competence perceptions scales and emotional
response questionnaires. Experimental studies manipulate social
cues (voice, avatar appearance) to assess impact.

3. Procedural Trust, grounded in transparency and explainability,
is measured through user comprehension tests of Al explanations,
decision confidence ratings, and task performance metrics when
using XAl tools like LIME or SHAP.

4. Infrastructural Trust emerges from system architecture
(blockchain, zero-trust) and is measured through audit trail
completeness, verification success rates, and system resilience
metrics.

4.2 Key gaps identified in the literature

The review identifies five critical gaps in current research. First,
methodological fragmentation is evident in the over-reliance on
cross-sectional surveys with limited experimental, or longitudinal de-
signs, preventing causal inference and understanding of trust dynam-
ics over time. Second, there is a level disconnection with minimal
integration between micro-level user perceptions, meso-level organi-
zational practices, and macro-level governance mechanisms. Studies
typically focus on single levels without examining cross-level inter-
actions. Third, the field suffers from a lack of measurement standard-
ization, with an absence of validated multilevel instruments. Existing
tools fail to capture trust’s context-dependent and dynamic nature,
with most scales adapted from interpersonal trust measures not vali-
dated for Al contexts. Fourth, a trust calibration gap reveals limited
understanding of appropriate trust levels, as studies focus on increas-
ing trust without addressing risks of over-reliance or the need for cal-
ibrated skepticism in high-stakes decisions. Finally, geographic and
cultural bias is evident with research concentrated in Western and
East Asian contexts, with minimal representation from Global South,
limiting generalizability across diverse regulatory and cultural envi-
ronments.

5 Directions for the remaining work

Building upon these initial contributions, future work will focus on
three integrated streams:

5.1 Conceptual framework development (months
1-12)

The immediate priority involves completing the systematic review
in finance. This will inform the development of a multi-level socio-
technical framework integrating micro (cognitive-affective), meso
(organizational design), and macro (infrastructure-governance) di-
mensions. Concurrently, we will create a standardized trust measure-
ment battery combining self-report, behavioural, and system-level
metrics to address the identified measurement gaps.

5.2 Empirical validation (months 12-24)

The validation phase will employ multiple methodological ap-
proaches to address the limitations identified in current research. We
will conduct 2 x 2 factorial experiments manipulating explanation
detail and user control to identify optimal XAI configurations for
different user groups. In parallel, a longitudinal field study in finan-
cial advisory contexts will track trust trajectories across a 6-month
period, providing insights into trust dynamics over time. This em-
pirical work will support the development of computational models
predicting trust formation, calibration, and repair based on system
behaviour and user characteristics.

5.3 Design Guidelines and Implementation (Months
24-36)

The final phase focuses on translating research insights into practical
applications. This includes creating adaptive multi-agent prototypes
with specialized roles (guardian agents for oversight, advisory agents
for decision support) that demonstrate trust-enhancing design pat-
terns. The research will culminate in formulating actionable guide-
lines aligned with EU AI Act requirements for transparency, account-
ability, and human oversight, alongside developing an open-source
toolkit for trustworthy Al assessment available to researchers and
practitioners.

6 Conclusion

This doctoral research contributes to the field by systematically un-
packing the concept of trust in human-Al interactions, identifying
gaps in existing methods, and proposing rigorous design strategies
to enhance trustworthiness. Ultimately, the research seeks to foster
Al systems that align with ethical standards, regulatory frameworks,
and diverse human needs, thus enabling more effective and widely
accepted human-AlI collaborations.
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