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Abstract 

The integration of Artificial Intelligence (AI) into critical decision-making processes across various 

sectors, including healthcare and criminal justice, underscores the necessity of Explainable Artificial 

Intelligence (XAI) systems. This paper delves into the theoretical foundations of human decision-making 

and their implications for designing user centric XAI systems. Our findings emphasize the importance of 

aligning XAI features with human reasoning processes to improve decision-making outcomes, ensuring 

greater transparency, trust, and accountability in AI-driven systems. 
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1. Introduction: 

The rapid integration of artificial intelligence (AI) into decision-making processes across various sectors 

has transformed how choices are made, enhancing efficiency and outcomes [1]. However, this 

advancement raises critical ethical considerations, particularly regarding transparency, accountability, and 

fairness [2]. The opacity of AI algorithms often leads to distrust among users, as the complexity of these 

systems can obscure their reasoning processes [3]. Explainable AI (XAI) has emerged as a potential 

solution to address these concerns, aiming to provide clarity on how decisions are made [4]. Despite its 

promise, the implementation of XAI is complicated by the wicked nature of the challenges faced in 

governance and decision-making, where ambiguity and a lack of consensus on ethical standards prevail 

[2]. 

As AI continues to evolve, it is essential to develop frameworks that ensure ethical practices, mitigate 

biases, and foster trust in AI-driven decisions [5]. 

In particular, the increasing use of AI technologies and assistants for decision-making in public affairs has 

sparked a lively debate on the benefits and potential harms of self-learning technologies.[6] This has 

spurred research interest in explainable AI (XAI)[7]. The effectiveness of these systems will be limited by 

the machine’s inability to explain its thoughts and actions to human users in these critical situations[8]. 

This paper seeks to strengthen empirical application-specific investigations of XAI by exploring 

theoretical underpinnings of human decision making, drawing from the fields of philosophy and 

psychology[8].By articulating a detailed design space of technical features of XAI and connecting them 

with requirements of human reasoning, we aim to help developers build more user-centric explainable AI-

based systems[7].In this context, the importance of transparency in AI decision-making is paramount, as 
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it can significantly affect public perceptions of the legitimacy of AI decisions and decision-makers[6]. 

 

2. Abbreviations and Acronyms: 

• AI - Artificial Intelligence 

• XAI - Explainable AI 

• HELM - Holistic Evaluation of Language Models 

• MASS - Maritime Autonomous Surface Ships 

• ANOVA - Analysis of Variance 

• Tukey’s post-hoc test - Tukey’s Honestly Significant Difference (HSD) Test 

 

3. XAI Architecture 

 
Fig.1 XAI Architecture[9] 

 

4. Gaps and Challenges: 

The integration of artificial intelligence (AI) into decision-making processes presents several gaps and 

challenges that need to be addressed to ensure effective and ethical use. One significant gap is the lack of 

transparency in AI algorithms, which often operate as "black boxes," making it difficult for users to 

understand how decisions are made[2][3][5]. This opacity can lead to distrust among users, particularly in 

high-stakes environments where decisions significantly impact individuals or groups [1].Another 

challenge is the potential for bias in AI systems, which can perpetuate existing inequalities if the training 

data is flawed or unrepresentative[5]. The ethical implications of such biases necessitate ongoing 

monitoring and evaluation of AI systems to ensure fairness and accountability [2][1]. 

Furthermore, the complexity of AI models complicates the establishment of clear accountability 

frameworks, making it challenging to determine who is responsible for decisions made by AI 

systems[1][4].Additionally, the wicked nature of the challenges faced in governance and decision-making 

complicates the implementation of explainable AI (XAI) solutions[4]. These challenges arise from the 

ambiguity of problems and the lack of consensus on ethical standards, which can hinder the effective 

deployment of AI technologies [2][3]. The need for transparency, accountability, and fairness in AI 

decision-making processes is also highlighted by the papers[1][5]. 

Moreover, the papers emphasize the importance of developing strategies for explainability that consider 

the context and potential biases of AI decision-making[2][4]. The need for ongoing monitoring and 
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evaluation of AI systems to ensure fairness and accountability is also stressed [1][5].Despite the growing 

interest in explainable AI[10], there are significant gaps and challenges that remain unaddressed. 

One major issue is that while many algorithmic approaches have been developed, little justification is 

provided for choosing different explanation types or representations, making it unclear why these 

explanations will be feasibly useful to actual users[8].Additionally, while XAI techniques have implicitly 

been designed to support rational reasoning, there is a need for more empirical research regarding how 

justifications should be designed and presented to gain public acceptance[8]. 

The challenge lies in bridging the gap between algorithm-generated explanations and human decision-

making theories, as well as ensuring that explanations are tailored to meet the diverse needs of users across 

various domains[7]. 

 

5. Techniques for Transparent AI: 

The integration of advanced AI systems in medical practice raises significant concerns regarding 

transparency, particularly in the context of patient-centred decision-making. 

The authors argue that the complexity of these AI systems often renders them as "black boxes," where the 

underlying processes and decision-making criteria are not comprehensible to human practitioners. This 

lack of transparency conflicts with the core ideals of patient-centred medicine, which emphasizes informed 

decision-making based on shared information and deliberation between practitioners and 

patients[11].Transparent AI involves several key techniques to enhance understanding and trust in AI 

systems. Algorithmic transparency provides clear documentation of algorithms, while Explainable AI 

(XAI) enables systems to articulate their reasoning in human-friendly terms. Data transparency discloses 

sources and methods of data collection to mitigate biases. User education fosters informed decision-

making, and regulatory frameworks establish legal guidelines for transparency. 

Stakeholder engagement incorporates diverse perspectives, while regular audits ensure fairness and 

compliance. Feedback loops allow users to voice concerns, enhancing system performance. Open-source 

initiatives promote scrutiny, and interdisciplinary approaches develop comprehensive transparency 

strategies, ultimately benefiting users and society[12].One effective approach is to implement modular 

and generic architectures for explaining the behaviour of AI systems. This allows for the integration of 

explanation capabilities into various applications without being tied to a specific AI system[7]. 

Techniques such as feature attribution, where the importance of input features is highlighted, can help 

users grasp how specific data points influence the AI's predictions [3]. Additionally, employing 

counterfactual explanations allows users to explore alternative scenarios, enhancing their understanding 

of the decision-making process[8].Furthermore, integrating intelligibility queries into AI systems can 

enhance user interaction and understanding. By allowing users to ask specific questions about the AI's 

reasoning, such as "Why did this decision occur?" or "What factors influenced this outcome?", the system 

can provide tailored explanations that align with the user's inquiry[6]. 

 

6. Methodology: 

This systematic review involved a thematic analysis of existing research on traffic alerts and collision 

avoidance systems related to decision transparency for maritime autonomous surface ships (MASS). The 

authors followed the PRISMA guidelines to extract and assess articles published between January 2012 

and September 2023. They identified 22 relevant publications and categorized their findings into three 

main groups: strategies, visualization, and technology, with respective subgroups[13].The research 
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adopted an interpretivist philosophy to gain deeper insights into artificial intelligence, utilizing an 

inductive approach to collect data on AI's ethical framework, transparency, and bias mitigation. An 

archival strategy was employed, focusing on qualitative studies to explore ethical behaviour in 

organizations utilizing AI. Secondary data collection was conducted using databases such as 

ResearchGate, IEEE, and Google, with a search strategy that included keywords like "artificial 

intelligence," "AI technologies," "ethical framework in AI," and "transparency within AI systems." 

Articles published from 2020 onwards were included, while those providing only abstract sections were 

excluded. Qualitative thematic analysis was performed to identify themes related to AI ethics, bias 

mitigation, and transparency. The study also adhered to the Copyright, Designs, and Patents Act 1988 in 

its data collection from secondary sources[14].The research design comprises three experimental studies 

focused on perceptions of justice in algorithmic decision-making across five application contexts: personal 

financial loans, workplace promotions, car insurance pricing, airline flight re-routing, and the freezing of 

bank accounts. 

Data collection involved a lab study with in-person semi-structured interviews of 19 participants, who 

reflected on their agreement with various justice measures based on fictionalized cases. Additionally, two 

online studies were conducted to gather quantitative data, examining the effects of different explanation 

styles—Input Influence, Sensitivity, Case-based, and Demographic—on perceived justice levels. 

Participants rated their agreement with statements related to informational, procedural, and distributive 

justice using a 5-point Likert scale. Data analysis included qualitative thematic analysis for the lab study 

and statistical analysis (ANOVA and Tukey’s post-hoc tests) for the online studies to evaluate the impact 

of explanation styles on perceptions of justice[15]. 

The study investigates how AI explanations and fairness influence human-AI trust and perceived fairness 

in AI-informed decision-making scenarios. A user study was conducted online, simulating AI-assisted 

decision-making in two contexts: health insurance and medical treatment, involving 25 participants due 

to pandemic restrictions. Participants were presented with different types of AI explanations—example-

based and feature importance-based—alongside varying levels of introduced fairness (low, high, and 

control). 

Statistical analyses, including two-way ANOVA tests, were employed to assess the interactions between 

explanation types and fairness levels on trust and perceived fairness, measured through self-report scales. 

The results indicated that low levels of introduced fairness diminished user trust, while high levels did not 

significantly impact trust. Additionally, AI explanations enhanced user trust, with no notable differences 

observed between the explanation types, and perceived fairness was positively influenced by high levels 

of introduced fairness[2]. 

 

7. Literature Review: 

The ethical implications of AI transparency are critically examined, particularly in relation to the "AI 

knowledge gap." The authors argue that organizations utilizing AI decision systems must fulfil their 

obligations to stakeholders, which can be jeopardized by the opacity of AI models. 

They stress that managers bear ethical responsibilities to justify their decisions, and the AI knowledge gap 

arises when these systems fail to provide adequate information, impeding managers' ability to meet their 

obligations. The complexity of opaque AI systems can result in strategic and ethical missteps, such as 

unfair predictions and a lack of accountability, underscoring the necessity for sufficient knowledge about 

AI models as both a strategic and moral imperative. The paper details the types of knowledge required for 
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managers to justify their decisions, emphasizing the need for transparency, explainability, and 

interpretability in AI systems. The authors argue that employing black box AI models is unethical if it 

obstructs managers from fulfilling their responsibilities and advocate for a shift from merely generating 

knowledge about AI to understanding the knowledge demands of stakeholders. 

They propose that stakeholder obligations should inform the design and development of AI models, 

ensuring these systems provide the necessary information to uphold ethical responsibilities. In conclusion, 

the authors urge firms to acknowledge their obligations to stakeholders when adopting AI systems, 

promoting a more responsible approach to AI procurement that prioritizes transparency and accountability 

in decision-making processes[16].This issue brief emphasizes the critical need for transparency in AI 

language models for policymakers, researchers, and the public, introducing the Holistic Evaluation of 

Language Models (HELM) framework as a benchmarking tool to enhance transparency. 

The authors argue that understanding AI systems and their impacts requires more than traditional 

evaluation methods that focus solely on model accuracy, given the diverse applications of language 

models. HELM is proposed as a comprehensive framework that assesses language models across various 

metrics, including fairness, efficiency, robustness, and toxicity, facilitating a more holistic understanding 

of their performance. The brief also highlights the challenges in the current landscape of language model 

evaluation, where differing benchmarks hinder comparisons, and positions HELM as a standardizing tool 

for head-to-head model comparisons. Additionally, HELM acts as a public reporting mechanism for AI 

models, particularly those that are closed-access or widely deployed, empowering decision-makers to 

grasp their functions and impacts while ensuring alignment with human-centred values. 

The authors stress that transparency is vital for effective policymaking and advocate for enhanced 

evaluation efforts to mitigate risks associated with AI deployment, such as bias and misinformation. 

Finally, the brief calls for further research to expand the HELM framework and address evaluation gaps, 

particularly for languages beyond English[17].The review focuses on cutting-edge research regarding AI 

decision transparency in the context of maritime autonomous surface ships (MASSs), highlighting the 

shift in navigational roles due to AI integration and the essential need for transparency in AI decision-

making processes. The authors define AI decision transparency as the clarity with which AI systems 

communicate their decision-making processes to human operators, allowing them to understand and verify 

AI decisions. Following a systematic review methodology in line with PRISMA guidelines, the authors 

analysed 111 articles, narrowing their focus to 22 relevant publications that specifically address AI 

transparency in MASS contexts. The findings are categorized into three main themes: strategies, 

visualization, and technology, each exploring different aspects of decision transparency, including human 

factors, risk assessment, design principles, and visualization techniques. The necessity of integrating 

human cognitive processes into AI system designs is emphasized to ensure interpretability and 

accountability. Various visualization methods, such as colour coding and bounding boxes, are discussed 

for their potential to enhance operators' situational awareness and understanding of AI decisions. 

Furthermore, the authors examine technological frameworks that can support decision transparency, 

including situational awareness models and route exchange mechanisms between autonomous and 

manned vessels. In conclusion, the authors call for further research to explore how the identified strategies 

and technologies can enhance decision transparency and improve human-AI collaboration in maritime 

environments[13].The first phase of our methodology involves a comprehensive literature review to 

explore the current state of explainable AI (XAI). This review examines various frameworks and 

techniques that have been proposed to enhance transparency and interpretability in AI systems. 
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We analyse the theoretical foundations of XAI, focusing on how different explanation types, such as local 

and global explanations, impact user understanding and trust[8]. Additionally, we investigate the role of 

cognitive biases in human decision-making processes and how these biases can affect the acceptance of 

AI-generated explanations[6]. This literature review serves as a foundation for developing a conceptual 

framework that aligns XAI techniques with user needs and decision-making strategies. 

 

8. Application and Evaluation: 

The insights from this paper can be applied to the development of autonomous shipping systems by 

ensuring that AI decision-making processes are transparent and accountable. To evaluate the effectiveness 

of these transparency measures, user studies and performance metrics can be employed to assess trust and 

safety in autonomous operations. By examining how well users understand and can verify AI decisions, 

as well as measuring the overall safety outcomes of these systems, stakeholders can gain valuable feedback 

on the transparency initiatives implemented, ultimately leading to more reliable and trustworthy 

autonomous shipping solutions[13]. 

The findings can be applied in healthcare settings to enhance patient-centred care by ensuring that AI 

systems provide transparent recommendations that patients and healthcare providers can easily 

understand. 

To evaluate the effectiveness of these transparent AI systems, assessments can be conducted through 

patient feedback, which gauges their understanding and trust in the recommendations, as well as through 

clinical outcomes that measure the impact of AI transparency on patient decision-making and overall 

health improvements. This dual approach will help determine how well transparent AI supports informed 

patient choices and fosters trust in the healthcare process[11]. 

This review serves as a valuable resource for policymakers and organizations aiming to implement ethical 

AI practices in decision-making processes across various sectors. To evaluate the effectiveness of these 

practices, audits and assessments of AI systems can be conducted to measure their transparency and 

fairness. By systematically examining the adherence to ethical standards and the outcomes of AI 

implementations, stakeholders can gain insights into the impact of these practices, ensuring that AI 

systems operate responsibly and align with societal values[1].In the second phase, we apply the developed 

framework to a practical application within a clinical decision support system. We implement an 

explainable AI tool that utilizes machine learning algorithms to assist healthcare professionals in 

diagnosing patients. The system incorporates various XAI techniques, such as feature attribution and 

visualizations, to provide interpretable insights into the model's predictions[7]. 

To evaluate the effectiveness of the XAI tool, we conduct user studies involving healthcare practitioners. 

Participants engage with the system while providing feedback on the clarity and usefulness of the 

explanations generated. 

We employ qualitative methods, such as think-aloud protocols and semi-structured interviews, to gather 

insights into user experiences and identify areas for improvement (Techniques for Transparent AI). This 

iterative evaluation process not only refines the XAI system but also contributes to a deeper understanding 

of how to design transparent AI solutions that effectively meet the needs of diverse stakeholders. 

 

9. Ensuring Clarity in AI Systems: 

Information asymmetry frequently exists between AI systems and human users, creating a gap in 

understanding that hinders the establishment of trust and effective collaboration. Additionally, varied user 
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expectations regarding the desired level of transparency further complicate the design of AI systems, as 

different users may require different types of information to feel confident in the AI's decision-making 

processes. This dual challenge necessitates a thoughtful approach to AI design that addresses both the need 

for clear communication and the diverse expectations of users to foster trust and enhance 

collaboration[3].Transparency in AI necessitates collaboration across multiple disciplines, presenting 

challenges in effective coordination. 

Furthermore, as AI technology continues to evolve, the standards for transparency also shift, complicating 

efforts to keep practices up to date and aligned with the latest advancements. This interplay between 

multidisciplinary collaboration and the dynamic nature of technological standards highlights the 

importance of ongoing dialogue and adaptability among stakeholders to ensure that transparency measures 

remain relevant and effective[12]. 

AI in public governance can exacerbate existing power imbalances, complicating efforts to ensure 

equitable outcomes. In this context, developing effective regulatory frameworks that promote transparency 

while also allowing for innovation presents a significant challenge. These frameworks must navigate the 

complexities of power asymmetries among various stakeholders, aiming to create a balanced approach 

that fosters accountability and fairness in the implementation of AI technologies within public 

governance[18].Achieving transparency in AI systems is fraught with challenges. One major hurdle is the 

inherent complexity of algorithms, which can obscure the rationale behind decisions, making it difficult 

for users to comprehend[7]. 

Additionally, the diversity of user backgrounds and varying levels of AI literacy complicate the design of 

universally understandable explanations[6]. Moreover, the potential for cognitive biases to distort user 

interpretation of AI outputs further undermines trust and acceptance[8]. Addressing these challenges is 

crucial for fostering effective human-AI collaboration. 

 

10. Future Scope: 

Establishing industry-wide standards for transparency in AI decision-making processes in autonomous 

shipping can be complemented by creating user-friendly interfaces that effectively communicate these 

decisions to stakeholders. By developing clear, accessible standards for how AI systems make decisions, 

stakeholders—including operators, regulators, and the public—can better understand and trust the 

technology. Enhanced user interfaces can serve as a key tool in this effort, translating complex AI 

algorithms and decision-making processes into visual or interactive formats that are easily interpretable. 

This dual approach ensures both technical consistency across the industry and practical clarity for end 

users, promoting accountability and fostering confidence in autonomous shipping systems[13]. 

Establishing common frameworks for studying human-AI decision-making, paired with empirical 

validation of existing theories, can significantly enhance our understanding of human-AI interactions. By 

developing standardized frameworks, researchers and practitioners can work from a shared foundation, 

ensuring consistency in studying how humans and AI systems collaborate in decision-making. These 

frameworks, when empirically validated through real-world studies, can confirm their effectiveness and 

highlight areas for improvement. This combination of structured guidance and evidence-based validation 

will not only advance research but also improve the practical application of human-AI collaboration in 

various fields[19]. 

The future of explainable AI (XAI) lies in enhancing user-centric design and integrating interdisciplinary 

approaches. Future research should focus on developing adaptive explanation methods that cater to diverse 
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user needs and contexts, ensuring that explanations are both comprehensible and actionable[8]. 

Additionally, exploring the integration of XAI in high-stakes domains, such as healthcare and finance, 

will be crucial for building trust and facilitating informed decision-making[7]. 

Furthermore, ongoing evaluation of XAI systems through user feedback will help refine methodologies 

and improve transparency in AI applications[6]. 

 

11. Conclusion: 

The paper concludes that effective AI governance is crucial for ensuring that automated decision-making 

systems are transparent, accountable, and fair. It advocates for frameworks that balance the benefits of AI 

with the need to protect citizens from potential harms[18].The study concludes that algorithmic 

explainability is crucial for building trust in automated decision-making processes. It emphasizes that 

transparency must be context-sensitive to effectively enhance trust[20]. 

The paper concludes that while explainable AI offers potential solutions to the challenges of algorithmic 

transparency, it must be approached as a socio-technical challenge that considers both technological and 

social factors[4].The paper concludes that black-box AI systems pose a threat to patient-centred care by 

undermining informed decision-making. It advocates for the development of transparent AI systems that 

align with the principles of patient-centred medicine.[11]. 

The analysis underscores the need for AI-specific regulations in Ghana’s healthcare system to address gaps 

in trust and transparency. A multidisciplinary approach involving legal, ethical, and technical experts is 

crucial for creating guidelines ensuring ethical use and clear communication of AI capabilities. Trust and 

transparency are key for equitable access and preventing medical negligence. While AI presents 

challenges, it also offers opportunities for healthcare improvement. Recommendations include updating 

regulations, fostering multistakeholder engagement, building capacity, establishing a transparency 

framework, and continuous monitoring. Ultimately, successful AI integration requires a proactive, 

context-specific approach balancing technology, ethics, and societal readiness[21]. 

The exploration of explainable AI (XAI) reveals its critical importance in fostering trust and understanding 

in AI systems across various domains. As AI technologies become increasingly integrated into decision-

making processes, the need for transparency and interpretability is paramount. This paper highlights the 

challenges associated with achieving transparency, including the complexity of machine learning models 

and the diverse needs of users, which can hinder effective communication of AI reasoning[6][7]. 

Future research should prioritize user-centric design, focusing on adaptive explanation methods that cater 

to different user backgrounds and contexts[8]. 

Additionally, interdisciplinary approaches that incorporate insights from psychology and cognitive science 

can enhance the effectiveness of XAI systems by addressing cognitive biases that affect user interpretation 

(Techniques for Transparent AI). 

Ultimately, the ongoing development and evaluation of XAI will be essential in ensuring that AI systems 

are not only powerful but also comprehensible and trustworthy. 
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