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GenAI Workshop Series - Session 3

Turning Data into Insight

From organized research to insightful results
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Session 1 – Ideation & Planning: From Ideas to Ethics

• November 6, 2025 | 9:30 AM – 11 AM | Auditorium A

Session 2 – Research Design & Execution: Designing with Intelligence 

• January 16, 2026 | 9:30 AM – 11 AM | Auditorium A

Session 3 – Analysis & Interpretation: Turning Data into Insight

• February 26, 2026 | 11:00 AM – 12:30 AM | Auditorium A

Session 4 – Reviewing & Dissemination: Sharing with Impact

• March 2026
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Using AI as Your Research Assistant



90-Minute Workshop Structure:
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Today's Journey

Time Section Focus

10 min Part 1: Foundation Understanding Agentic AI

25 min Part 2: AI Tools for Data Analysis Claude, Claude Code, Jupyter AI, Cursor

15 min Part 3: AI Tools for Interpretation Research synthesis, visualization, reporting

25 min Part 4: Hands-On Exercise End-to-end analysis workflow

15 min Part 5: Discussion & Wrap-up Key takeaways, next steps
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Session 1 – Ideation & Planning: From Ideas to Ethics
November 6, 2025 | 9:30 AM – 11 AM

What We Covered:

● The AI Revolution in Research Discovery

○ From keyword search to semantic understanding

○ Tools that find papers by meaning, not just matching terms

● Key Principles Established:

○ AI as brainstorming partner, not oracle

○ Always verify AI-suggested citations

○ Use specialized tools for specialized tasks (Elicit, Scite.ai, Connected Papers)

○ Combine tools for comprehensive literature coverage

● The Gap We Left: "You have ideas. You have literature. Now what?"
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Previous Sessions Recap

Foundation model

Retrieval 
Augmented 
Generation



Session 2 – Research Design & Execution: Designing with Intelligence
January 16, 2026 | 9:30 AM – 11 AM

What We Covered:

In-Context Learning & Custom GPT

● Persistent system instructions and knowledge bases
● Custom GPT vs Projects (behavior vs context)
● Building domain-specific AI assistants

AI Scientist – Start Ready from Scratch

● Seed ideas to complete papers

AI Task Management

● Claude Code for local file operations
● Notion AI for research databases
● Model Context Protocol (MCP) integrations

The Gap We Left: You can design and plan research with AI. But how do you automate data analysis?
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Previous Sessions Recap



PART 1: clear separation between foundation context and other parts  

8

Overview
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Agentic AI vs. Generative AI

Agentic AI acts autonomously to complete goals through a perceive-reason-act-learn-coordinate cycle. Generative AI creates outputs 

from prompts. The shift: from generating content to achieving objectives
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Perceive Phase of Agentic AI

Agentic AI gathers information from multiple sources simultaneously your data files, databases, external APIs, and real-time tools, to 

build a complete picture of your research context

For researchers: Claude Code can perceive your project structure, dataset characteristics, code dependencies, and 

coordinate with tools like Perplexity or GitHub, all before taking action
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Reason Phase of Agentic AI

After perceiving the context, Agentic AI reasons about the best approach, breaking complex tasks into steps, considering constraints, 

and planning optimal strategies using multiple AI techniques.

This reasoning ability, handling ambiguity, adapting to constraints, and planning multi-step solutions, is what separates 

Agentic AI from traditional automation
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Act Phase of Agentic AI 

Agentic AI executes planned tasks by selecting and using appropriate tools, APIs, code execution, file operations, while respecting 

operational boundaries and handling errors autonomously.

Predefined constraints and fallback procedures ensure reliable, safe execution while maintaining autonomy.
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Learn Phase of Agentic AI 

Agentic AI doesn't just execute tasks once. It learns from outcomes, captures performance metrics, incorporates your feedback, and 

stores context to improve future interactions.

This learning loop enables the system to adapt, reduce errors, and handle increasingly complex research tasks over time.
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Coordinate Phase of Agentic AI 

Agentic AI coordinates multiple specialized agents through APIs and protocols, with a main agent orchestrating tasks, managing 

priorities, and resolving conflicts to achieve complex research goals.

This coordination through Model Context Protocol (MCP) enables researchers to leverage multiple tools and data sources 

seamlessly.



PART 2: AI Tools for Data Analysis
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The Research Analysis Challenge
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Where Does Research Time Actually Go?

Studies show researchers spend 60–80% of analysis time on: (Backend)

This isn't about replacing your Python skills, it's about spending that skill where it matters most.
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Hours of Debugging... Solved in Seconds

Researchers traditionally spent hours in a cycle of trial, error, and endless searching. AI changes that completely.

Same error. 3 hours vs 60 seconds. That's the difference.
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Two Paths to Get Started Today

Choose based on your comfort level:

PATH A: No Setup Needed

● Claude.ai or ChatGPT

● Upload your data, start analyzing

● Best for: quick exploration, interpretation, 
debugging

PATH B: Full Power (Setup needed, 15 min)

● Claude Code in VS Code + MCP

● Autonomous pipelines, multi-tool workflows

● Best for: automation, reproducible research

Note that in both paths, data is shared with the agent.



What you need installed: 
• VS Code or any other IDE (code.visualstudio.com) 

• Node.js (nodejs.org) 

• Claude Code: npm install -g @anthropic-ai/claude-code

Outputs:

• Building complete data processing pipelines 

• Automated data cleaning and transformation 

• Batch processing multiple datasets 

• Creating reusable analysis scripts 

• Complex multi-step analyses 

• MCP connection
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PATH B: Claude Code
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PATH B: Connecting Tools via MCP

The bridge that lets Claude Code talk to external tools  (your databases, Airtable, the web, GitHub...)



In IDE terminal, e.g. in VS code terminal

Windows/PowerShell users: 

• Single quotes may cause issues with claude mcp 
add-json 

Workaround:  use $config 

• variable: $config = 
'{"type":"stdio","command":"npx",...}' 

• claude mcp add-json perplexity $config 

• Verify it works: claude mcp list  perplexity · ✓ 
Connected
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PATH B: Connecting Tools via MCP



Remember Part 1? Here it is working in real time on your research
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Agentic AI in Action

Perceive                       Reason                   Act                  Coordinate
──────────    ──────────    ──────────    ──────────
Read CSV                   Plan steps            Write code         Search web



Jupyter is an In-notebook AI assistant 

• Chat with AI inside Jupyter notebooks 

• Generate code cells on demand 

• Explain data patterns 

• Fix errors without leaving notebook 

Install in 2 minutes:

pip install jupyter-ai

Configure your model: %ai setup anthropic
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Jupyter AI 
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Cursor

Cursor — when VS Code extensions aren't enough

Best for:

• Very large multi-file research projects

• When you want AI deeply integrated, not added on

Free tier: cursor.com

• 2,000 code completions per month
• 50 AI requests (slow speed)
• 14-day Pro trial when you first sign up
• Full editor — no AI limits on basic features

But …
Pro  $20/month — unlimited completions + Composer 
Ultra  $200/month — power users

http://cursor.com
http://cursor.com


26

LangGraph: Build Your Own Research Agent

Claude Code and Cursor are tools someone else built. LangGraph lets you build your OWN agentic AI workflow 
tailored to your exact research process.

Think of it as:

● Nodes = tasks your agent performs

● Edges = decisions between tasks  

● Memory = context carried across steps

● Human-in-loop = you approve before it acts

Install:
pip install langgraph

Load 
CSV

Check 
Quality

Flag issues

Ask 
Researcher

Run 
Analysis

Generate 
Plots

Write 
Summary

Save to 
Airtable
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n8n — Agentic Workflows Without Code

LangGraph requires Python. n8n doesn't. Build the same powerful research automation with drag & drop, no 
coding required.

n8n is a visual workflow automation tool

● No code required

● 400+ integrations built in

● Self-hosted (your data stays private)

   OR cloud version available

● Free & open source

Install locally:
npx n8n

Or use cloud: n8n.io
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Make.com - Visual Agent Builder

Like n8n, but with more integrations and a stronger focus on AI agents built directly into the workflow canvas. No coding 
required.

What it is:

● Visual drag & drop workflow + AI agent builder

● 3,000+ app integrations (vs n8n's 400+)

● AI agent decisions visible step by step

● Free tier available: make.com

Research use cases:

● Add AI Agent module

● Select Anthropic as provider

● Requires Anthropic API key

https://eu1.make.com/1115634/scenarios/4611379/edit
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OpenAI Agent Builder:  Visual Agent Canvas

Like Make.com but built by OpenAI. Visual drag & drop agent builder with MCP support and instant code export. 
No coding required to start.

● Visual node-based agent builder

● Built-in MCP support

● Export to Python/TypeScript code

● Deploy instantly with ChatKit

● Free with OpenAI account

Nodes available:
● Agent (the AI brain)

● File Search (search your documents)

● Guardrails (safety filters)

● MCP (connect external tools)

● If/else (decision logic)

● While (loops)

● User approval (human in the loop)
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Airtable MCP: Your Research Database 
Connected to Claude
Stop copying results manually. Claude Code writes directly to your Airtable database while analyzing your data.

What Airtable MCP does:

Without MCP:
● Run analysis in Claude Code

● Copy results manually

● Paste into spreadsheet

● Format and save

● (repeat every time)

With Airtable MCP:
● Run analysis in Claude Code

● Claude saves results automatically

● Database updated instantly

● Team sees results in real time

1. Go to mcp.composio.dev
2. Search "Airtable"
3. Click "Connect"
4. Copy the MCP command
5. Run in Claude Code terminal
6. Done!



PART 3: AI Tools for Interpretation
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PandasAI - Natural Language Data Queries

pip install pandasai

from pandasai import SmartDataframe

df = SmartDataframe("data.csv", config={"llm": "openai"})

Natural language queries:

● df.chat("What are the top 5 correlations in this dataset?")

● df.chat("Show me outliers in the dependent variable")

● df.chat("Create a correlation heatmap excluding variables with >50% missing

 data")

● df.chat("Which features best predict outcome? Run feature importance")

Supports: OpenAI, Claude, HuggingFace, local models
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Sweetviz & D-Tale - Instant EDA Reports

pip install sweetviz

import sweetviz as sv

report = sv.analyze(df)

report.show_html("report.html")

Generates:

● Univariate analysis for all variables

● Correlations with target variable

● Missing data patterns

● Distribution comparisons

● Association matrices

Perfect for: Quick data understanding, 
sharing with collaborators
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Beautiful Tables Without Pain

pip install great-tables (or itables)

from great_tables import GT

Export to: HTML, LaTeX, Word, PNG

(GT(results_df)
  .tab_header(title="Regression Results")
  .fmt_number(columns=["coef", "se"], decimals=3)
  .tab_style(
    style=style.fill(color="lightblue"),
    locations=loc.body(rows=lambda x: x["p"] < 0.05)
  )
  .tab_source_note("* p < 0.05")
)
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Jupyter Lab Extensions Power Combo

jupyterlab-lsp (Language Server Protocol)

●  Real-time code suggestions, linting, formatting

●  pip install jupyterlab-lsp python-lsp-server

jupyter-ai

●  Chat interface inside notebooks

●  Generate cells, explain code, debug

●  pip install jupyter-ai

jupyterlab-execute-time

●  Track cell execution duration

●  Find bottlenecks in analysis

nbdime

● Git diff for notebooks

● Track changes in analyses over time

jupyterlab-code-formatter

● Auto-format code (black, autopep8)

● One click to clean code

RISE

● Present notebooks as slides

● Live code demos in presentations



PART 4: Live Demo Exercise
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  20 min

Live demo

  7 Steps

Follow along

  Claude Code

VS Code terminal

 
 

 

Vibe Coding
Agentic AI Data Analysis

WHO Life Expectancy Dataset
 
 
 
 

 



FUNDING

PROJECT FUNDING


