
 

 

 

"Mastering Explainable AI: Techniques for 
Transparent Machine Learning" 

Course Introduction: 
Explainable AI (XAI) is a critical field that addresses the need for transparency and 
understanding in complex machine learning (ML) and large language model (LLM) systems. 
This course is designed to equip learners with the key concepts, techniques, and tools 
necessary for making AI systems interpretable. Over the span of seven days, you will delve into 
the theoretical foundations of XAI, explore various interpretability techniques, and apply them to 
real-world AI applications. 

Day 1: Introduction to Explainable AI 
• Understanding the Need for Explainability: Explore why interpretability is crucial in AI 

systems, including ethical, legal, and practical implications. 

• Overview of AI Models and Their Complexity: Examine the complexity inherent in ML and 
LLM systems that necessitates interpretability. 

• Key Concepts in Explainable AI: Introduce fundamental concepts such as transparency, 
trust, and accountability in AI systems. 

Day 2: Theoretical Foundations of Interpretability 
• Defining Interpretability: Discuss the different dimensions and definitions of interpretability 

in AI. 

• Taxonomy of Interpretability Methods: Classify various interpretability techniques into 
categories like model-specific, model-agnostic, local, and global methods. 

• Challenges in Achieving Interpretability: Identify obstacles and trade-offs involved in 
making AI models interpretable. 

Day 3: Model-Specific Interpretability Techniques 
• Decision Trees and Rule-Based Models: Explore inherently interpretable models like 

decision trees and their role in XAI. 

• Interpreting Neural Networks: Discuss techniques for interpreting complex neural networks, 
such as saliency maps and layer-wise relevance propagation. 



 

• Case Study: Applying Model-Specific Techniques: Analyze a real-world example where 
model-specific interpretability techniques are applied. 

Day 4: Model-Agnostic Interpretability Techniques 
• Introduction to Model-Agnostic Methods: Understand techniques that can be applied 

irrespective of the underlying AI model. 

• LIME (Local Interpretable Model-agnostic Explanations): Learn how LIME approximates 
complex models with interpretable ones for local interpretability. 

• SHAP (SHapley Additive exPlanations): Explore how SHAP values provide consistency 
and accuracy in interpreting model predictions. 

Day 5: Interpretability in Large Language Models (LLMs) 
• Challenges of Interpreting LLMs: Discuss specific challenges unique to interpreting large 

language models like GPT and BERT. 

• Techniques for Interpreting LLMs: Explore methods such as attention visualization and 
probing tasks to understand LLMs. 

• Case Study: Interpretability in LLM Applications: Examine a practical scenario where 
interpretability methods are applied to LLMs. 

Day 6: Tools and Frameworks for Explainable AI 
• Overview of XAI Tools: Introduce popular tools and frameworks like TensorFlow Explain 

and Microsoft InterpretML. 

• Hands-on Session: Using XAI Tools: Engage in a practical session to apply tools on AI 
models for enhanced interpretability. 

• Evaluation of Interpretability Tools: Learn criteria for evaluating the effectiveness of 
different XAI tools. 

Day 7: Ethical and Future Perspectives in Explainable AI 
• Ethical Considerations in XAI: Discuss the ethical implications of AI interpretability in 

decision-making processes. 

• The Future of Explainable AI: Explore emerging trends and future directions in the field of 
XAI. 

• Final Project: Real-World Application of XAI: Apply learned techniques to a real-world 
problem, demonstrating how XAI can provide insights and solutions. 

This structured curriculum is designed to provide a comprehensive understanding of 
Explainable AI, equipping learners with the necessary skills to interpret and make AI systems 



 

more transparent and trustworthy. 
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