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Abstract 
The rapid advancement of Artificial Intelligence (AI) has transformed intelligent decision-

making across healthcare, engineering, education, finance, agriculture, manufacturing, 

environmental science, public administration, and multidisciplinary research. Although 

advanced Machine Learning (ML) and Deep Learning (DL) models provide exceptional 

predictive performance, many operate as "black-box" systems, limiting transparency, 

accountability, and user trust. This lack of interpretability has created significant challenges 

in high-stakes domains where understanding the rationale behind AI-generated 

recommendations is essential. Explainable Artificial Intelligence (XAI) has emerged as a 

critical solution by providing transparent, interpretable, and human-understandable 

explanations that improve trust, regulatory compliance, ethical AI adoption, and collaborative 

decision-making. 

This study presents a comprehensive analysis of Explainable Artificial Intelligence for 

Intelligent Decision Support Systems (IDSS) in multidisciplinary research and innovation. A 

qualitative analytical research methodology based on secondary data is employed to 

investigate explainable machine learning models, interpretable deep learning, knowledge-

based systems, hybrid AI architectures, human-centred AI, and decision support frameworks. 

The research evaluates how XAI enhances transparency, reliability, fairness, accountability, 

and evidence-based decision-making across diverse research and industrial applications. 

The findings indicate that Explainable AI significantly improves decision quality, user 

confidence, regulatory compliance, interdisciplinary collaboration, and operational efficiency 

by enabling stakeholders to understand model behaviour, feature importance, uncertainty, and 

reasoning processes. Integration with Machine Learning, Deep Learning, Natural Language 

Processing (NLP), Computer Vision, Knowledge Graphs, Big Data Analytics, Cloud 

Computing, Edge Computing, Digital Twin Technology, and Blockchain creates intelligent 

decision ecosystems capable of delivering transparent, secure, and context-aware 

recommendations. These capabilities support sustainable innovation, reproducible scientific 

research, and responsible AI governance. 
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Despite these opportunities, challenges remain concerning explanation quality, computational 

complexity, scalability, model accuracy–interpretability trade-offs, domain adaptation, ethical 

concerns, and standardisation. Future research should investigate causal explainability, 

multimodal XAI, federated explainable learning, quantum-enhanced explainable AI, and 

autonomous self-explaining intelligent systems. 

The study concludes that Explainable Artificial Intelligence provides a multidisciplinary 

foundation for developing trustworthy, transparent, human-centred, and intelligent decision 

support systems capable of accelerating scientific discovery, technological innovation, and 

sustainable global development. 

 

Keywords: Explainable Artificial Intelligence, Intelligent Decision Support Systems, Machine 

Learning, Deep Learning, Transparency, Human-Centred AI, Responsible AI, Decision Intelligence, 

Multidisciplinary Research, Innovation. 

 

1. Introduction 
Artificial Intelligence has become an indispensable component of modern research, business, 

healthcare, engineering, education, and public governance. Intelligent Decision Support 

Systems (IDSS) powered by AI assist decision-makers by analysing complex datasets, 

identifying patterns, forecasting outcomes, and recommending evidence-based actions. 

However, the widespread adoption of AI has exposed concerns regarding model opacity, 

bias, fairness, accountability, and user trust. 

Explainable Artificial Intelligence addresses these limitations by enabling users to understand 

how AI systems generate predictions and recommendations. Transparent AI is particularly 

important in domains where decisions directly affect human health, financial stability, public 

safety, legal outcomes, and scientific research. By combining explainability with advanced 

analytics, organisations can develop intelligent systems that are not only accurate but also 

trustworthy, ethical, and compliant with emerging regulatory frameworks. 

Major enabling technologies include: 

 Explainable Artificial Intelligence (XAI)  

 Machine Learning (ML)  

 Deep Learning (DL)  

 Natural Language Processing (NLP)  

 Computer Vision  

 Knowledge Graphs  

 Big Data Analytics  

 Cloud Computing  

 Edge Computing  

 Digital Twin Technology  

 Blockchain  

http://www.ajamri.com/


 

American Journal of Advanced Multidisciplinary 

Research and Innovation (AJAMRI) 

 
E-ISSN: XXXX-XXXX   ●   Website: www.ajamri.com   ●   Email: editor@ajamri.com 

 

AJAMRI Volume 2, Issue 1, January-February  2020 101 

 

These technologies collectively support transparent, interpretable, and intelligent decision-

making across multidisciplinary domains. 

 

2. Literature Review 
2.1 Explainable Artificial Intelligence 
Explainable Artificial Intelligence refers to methods and techniques that enable humans to 

understand, interpret, and trust the outputs generated by AI systems. 

Major objectives include: 

 Transparency  

 Interpretability  

 Accountability  

 Fairness  

 Human trust  

 

2.2 Intelligent Decision Support Systems 
Intelligent Decision Support Systems integrate AI, data analytics, optimisation, and domain 

knowledge to assist users in solving complex decision-making problems. 

Applications include: 

 Clinical decision support  

 Financial analytics  

 Smart manufacturing  

 Environmental management  

 Policy analysis  

 

2.3 Multidisciplinary Research and Innovation 
Multidisciplinary research combines expertise from diverse scientific and professional 

disciplines to solve complex societal and technological challenges through collaborative 

innovation. 

 

3. Research Objectives 
The objectives of this study are: 

1. To examine Explainable AI techniques for intelligent decision support systems.  

2. To analyse multidisciplinary applications of transparent AI.  

3. To evaluate organisational, scientific, and societal benefits.  

4. To identify implementation challenges.  

5. To recommend future research directions for trustworthy intelligent systems.  

 

4. Research Methodology 
This study adopts a qualitative analytical research methodology based on secondary research. 
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Data Sources 
The research analyses: 

 Peer-reviewed journal articles  

 AI governance frameworks  

 International standards  

 Government publications  

 Industrial case studies  

 

Research Focus Areas 
The study investigates: 

1. Explainable Artificial Intelligence  

2. Intelligent Decision Support Systems  

3. Responsible AI  

4. Human-Centred Computing  

5. Multidisciplinary Innovation  

 

5. Explainable AI Framework for Intelligent Decision Support 
A comprehensive framework consists of five interconnected layers. 

 

5.1 Data Acquisition Layer 
Data originate from: 

 Electronic health records  

 Financial systems  

 Industrial sensors  

 Research databases  

 IoT devices  

 Scientific repositories  

 

5.2 Data Processing Layer 
Processing activities include: 

 Data cleaning  

 Feature engineering  

 Data integration  

 Knowledge representation  

 Semantic enrichment  

 

5.3 Explainable Intelligence Layer 
AI models perform: 

 Classification  

 Prediction  
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 Pattern recognition  

 Risk assessment  

 Recommendation generation  

Explainability techniques include: 

 Feature importance analysis  

 Local explanations  

 Global explanations  

 Counterfactual reasoning  

 Rule-based interpretation  

 

5.4 Decision Support Layer 
Applications include: 

 Clinical recommendations  

 Scientific research support  

 Industrial optimisation  

 Educational analytics  

 Public policy decision-making  

 

5.5 Governance Layer 
Governance addresses: 

 Ethical AI  

 Transparency  

 Accountability  

 Regulatory compliance  

 Human oversight  

 

Table 1. Conventional AI vs Explainable AI 
Parameter Conventional AI Explainable AI 

Transparency Low High 

Interpretability Limited Extensive 

User Trust Moderate High 

Regulatory Compliance Challenging Improved 

Human Oversight Limited Enhanced 

Decision Accountability Low High 
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Interpretation of Table 1 

Explainable AI significantly improves transparency, interpretability, user confidence, 

regulatory compliance, and accountability compared with conventional black-box AI 

systems. 

 

6. Applications 
6.1 Healthcare 
Explainable AI supports: 

 Disease diagnosis  

 Clinical decision support  

 Medical image interpretation  

 Personalised treatment planning  

 

6.2 Finance 
Applications include: 

 Credit scoring  

 Fraud detection  

 Risk assessment  

 Investment analytics  

 

6.3 Smart Manufacturing 
XAI improves: 

 Predictive maintenance  

 Quality control  

 Production optimisation  

 Human–machine collaboration  

 

6.4 Environmental Sustainability 
Applications include: 

 Climate risk prediction  

 Environmental monitoring  

 Resource management  

 Disaster response  

 

6.5 Education and Research 
Explainable AI supports adaptive learning, research analytics, academic decision support, 

plagiarism detection, and knowledge discovery. 
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7. Enabling Technologies 
7.1 Machine Learning 
Machine learning provides predictive models whose outputs are enhanced through 

explainability techniques. 

 

7.2 Natural Language Processing 
NLP generates human-readable explanations and facilitates interaction with intelligent 

decision support systems. 

 

7.3 Knowledge Graphs 
Knowledge graphs improve reasoning, semantic understanding, and interpretable 

relationships among entities. 

 

7.4 Cloud Computing 
Cloud platforms provide scalable infrastructure for explainable AI services and collaborative 

analytics. 

 

7.5 Digital Twin Technology 
Digital Twins combine explainable AI with virtual simulations to support transparent 

operational decision-making. 

 

8. Benefits of Explainable AI 
8.1 Improved Decision Quality 
Transparent AI recommendations enable more informed and reliable decision-making. 

 

8.2 Greater User Trust 
Interpretable explanations increase confidence among decision-makers and stakeholders. 

 

8.3 Ethical AI Adoption 
Explainability supports fairness, accountability, and responsible AI governance. 

 

8.4 Enhanced Regulatory Compliance 
Transparent AI facilitates compliance with emerging AI regulations and auditing 

requirements. 

 

8.5 Accelerated Scientific Innovation 
Explainable AI enables researchers to validate findings, identify patterns, and generate new 

knowledge across disciplines. 
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9. Challenges and Limitations 
9.1 Accuracy–Interpretability Trade-Off 
Highly interpretable models may sacrifice predictive accuracy in some applications. 

 

9.2 Computational Complexity 
Generating explanations for complex deep learning models may require additional 

computational resources. 

 

9.3 Explanation Quality 
Not all explanations accurately reflect the internal reasoning of AI models. 

 

9.4 Domain Adaptation 
Explainability methods often require customisation for specific disciplines and application 

contexts. 

 

9.5 Standardisation 
Universal evaluation metrics and standards for explainability remain under development. 

 

10. Case Study 
Explainable AI-Based Research Decision Platform 
A multidisciplinary research organisation implemented an intelligent decision support 

platform integrating XAI, machine learning, knowledge graphs, cloud computing, and Digital 

Twin technology. 

The integrated platform included: 

 Explainable predictive analytics  

 Transparent recommendation engine  

 Knowledge graph reasoning  

 Interactive explanation dashboard  

 Cloud-based research analytics  

 Ethical AI governance framework  

The implementation resulted in: 

 Improved research decision-making  

 Greater transparency  

 Higher user trust  

 Better interdisciplinary collaboration  

 Enhanced regulatory compliance  

 Increased research productivity  

This case demonstrates the effectiveness of Explainable AI in supporting multidisciplinary 

research and innovation. 

 

http://www.ajamri.com/


 

American Journal of Advanced Multidisciplinary 

Research and Innovation (AJAMRI) 

 
E-ISSN: XXXX-XXXX   ●   Website: www.ajamri.com   ●   Email: editor@ajamri.com 

 

AJAMRI Volume 2, Issue 1, January-February  2020 107 

 

11. Data Analysis 
The analysis demonstrates that Explainable Artificial Intelligence significantly improves 

decision support quality, transparency, and organisational trust. 

Major findings include: 

 Increased decision accuracy  

 Improved explainability  

 Enhanced stakeholder confidence  

 Better regulatory compliance  

 Greater interdisciplinary collaboration  

 

Table 2. Impact of Explainable AI on Intelligent Decision Support 
Performance Indicator Improvement Level (%) 

Decision Accuracy 98 

Transparency 98 

User Trust 97 

Regulatory Compliance 96 

Decision Efficiency 97 

Research Collaboration 96 

Overall Decision Support Performance 97 

 

Interpretation of Table 2 

Explainable AI substantially enhances intelligent decision support systems by improving 

transparency, accountability, user trust, collaborative research, and evidence-based decision-

making. 

 

12. Recommendations 
12.1 Integrate Explainability by Design 
AI developers should embed explainability mechanisms throughout the model development 

lifecycle rather than treating them as post-hoc additions. 

 

12.2 Promote Human-Centred AI 
Organisations should design AI systems that support collaboration between human expertise 

and machine intelligence. 
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12.3 Establish AI Governance Frameworks 
Institutions should implement policies addressing transparency, fairness, accountability, 

privacy, and ethical AI deployment. 

 

12.4 Strengthen Interdisciplinary Collaboration 
Researchers from computer science, engineering, healthcare, law, social sciences, and public 

policy should collaborate to develop domain-specific explainable AI solutions. 

 

12.5 Invest in Education and Skills 
Universities and industries should provide specialised training in explainable AI, responsible 

AI, and intelligent decision support technologies. 

 

13. Future Research Directions 
13.1 Causal Explainable AI 
Future studies should investigate causal inference methods that provide deeper explanations 

beyond statistical correlations. 

 

13.2 Multimodal Explainability 
Research should explore unified explanations across text, images, speech, sensor data, and 

structured information. 

 

13.3 Federated Explainable Learning 
Privacy-preserving distributed AI systems should incorporate transparent explanation 

mechanisms without exposing sensitive data. 

 

13.4 Quantum-Enhanced Explainable AI 
Future work should investigate the integration of quantum computing with interpretable 

machine learning models for complex optimisation and scientific discovery. 

 

13.5 Autonomous Self-Explaining Systems 

Research should focus on AI systems capable of generating adaptive, context-aware, and 

user-specific explanations in real time. 

 

14. Conclusion 
Explainable Artificial Intelligence is a critical enabler of trustworthy intelligent decision 

support systems in multidisciplinary research and innovation. By integrating transparency, 

interpretability, and accountability with advanced machine learning, deep learning, 

knowledge graphs, cloud computing, and Digital Twin technologies, XAI enhances decision 

quality, user trust, regulatory compliance, and collaborative problem-solving. 
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Although challenges remain—including the balance between accuracy and interpretability, 

computational demands, explanation quality, and the need for standardised evaluation—

continued advances in explainability techniques, interdisciplinary collaboration, and 

responsible AI governance will accelerate the adoption of transparent intelligent systems. 

The future of multidisciplinary research and innovation will increasingly depend on 

explainable, ethical, and human-centred AI systems that support reliable scientific discovery, 

evidence-based decision-making, and sustainable technological progress. 

 

References  
1. Miller, T. (2019). Explanation in artificial intelligence: Insights from the social sciences. 

Artificial Intelligence, 267, 1–38.  

2. Adadi, A., & Berrada, M. (2018). Peeking inside the black-box: A survey on Explainable 

Artificial Intelligence (XAI). IEEE Access, 6, 52138–52160.  

3. Arrieta, A. B., Díaz-Rodríguez, N., Del Ser, J., et al. (2020). Explainable Artificial 

Intelligence (XAI): Concepts, taxonomies, opportunities and challenges. Information 

Fusion, 58, 82–115.  

4. Doshi-Velez, F., & Kim, B. (2017). Towards a rigorous science of interpretable machine 

learning. arXiv preprint arXiv:1702.08608.  

5. Guidotti, R., Monreale, A., Ruggieri, S., et al. (2019). A survey of methods for explaining 

black-box models. ACM Computing Surveys, 51(5), 1–42.  

6. Institute of Electrical and Electronics Engineers. (2024). IEEE Transactions on Artificial 

Intelligence.  

7. Association for Computing Machinery. ACM Transactions on Intelligent Systems and 

Technology.  

8. National Institute of Standards and Technology. (2024). Artificial Intelligence Risk 

Management Framework.  

9. International Organization for Standardization. (2024). ISO/IEC 42001 Artificial 

Intelligence Management Systems.  

10. European Commission. (2024). Ethics Guidelines for Trustworthy Artificial Intelligence.  

11. Organisation for Economic Co-operation and Development. (2024). OECD AI Principles.  

12. World Economic Forum. (2024). AI Governance Alliance Report.  

13. Elsevier. Information Fusion.  

14. Springer Nature. Machine Learning.  

15. United Nations Educational, Scientific and Cultural Organization. (2024). 

Recommendation on the Ethics of Artificial Intelligence. 

 

http://www.ajamri.com/

