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Blockchain Introduction Program  
 

1.General Program Information 

Program Title:​
Blockchain Introduction Program 

Organisation:​
Techstation 
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Country / Local Context:​
Italy – The program is developed and delivered by Techstation, a European 
technology training hub committed to bridging the skills gap in emerging digital 
fields. It addresses the rapidly evolving Italian and European landscape for 
blockchain, cryptocurrencies, and digital assets under the EU’s MiCA (Markets in 
Crypto-Assets) regulation and related policy frameworks. 

Techstation focuses on offering accessible, practical, and industry-aligned training 
that demystifies advanced technologies through hands-on pedagogy. The program 
serves as a strategic gateway for beginners and professionals to enter the Web3 
ecosystem with a solid foundation in both technical and conceptual understanding. 

The Italian context — marked by growing interest in digital innovation and national 
initiatives for blockchain standardization — makes this program particularly relevant 
for students and professionals seeking to develop competencies that match EU 
market needs and regulatory requirements. 

 

Target Audience:​
Individuals interested in technology, finance, and digital innovation. Suitable for 
complete beginners with no prior blockchain knowledge as well as professionals 
wishing to reskill or upskill in Web3-related domains. Typical participants include: 

●​ Students and recent graduates exploring digital careers;​
 

●​ Job seekers and reskillers interested in new technology pathways;​
 

●​ Entrepreneurs and start-up founders curious about blockchain applications;​
 

●​ Creatives and innovators seeking to understand NFTs and tokenized 
ownership.​
 

Language of Delivery:​
Italian (primary) – with English resources and terminology integrated for technical 
accuracy and international relevance. 
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Duration:​
Approximately 20 to 30 hours of learning content, delivered either as an intensive 
workshop (3–5 days) or as a series of weekly modules spanning 4–6 weeks. The 
format combines lectures, hands-on simulations, and guided discussions. 

Delivery Mode:​
Primarily in-person or hybrid, with adaptation options for fully online delivery via 
Techstation’s virtual learning platform. 

Prerequisites:​
No specific technical or programming background required. Participants should 
possess basic digital literacy and a strong interest in emerging technologies, finance, 
or innovation. 

 

 

2. Program Objectives and Description 

Overall Goal: 

The Blockchain Introduction Program aims to demystify blockchain technology and 
enable participants to understand its technical foundations, practical applications, 
and societal implications. 

The program combines lectures, simulations, and case studies to ensure that 
learners not only grasp theoretical concepts but also develop the ability to critically 
analyze blockchain use cases and prototype basic decentralized applications using 
free online tools. 

Specific Learning Objectives: 

Participants will: 

1.​ Understand the history of blockchain and its evolution from Web1 to Web3. 
2.​ Grasp core concepts such as blocks, hashing, consensus mechanisms, and 

smart contracts. 
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3.​ Experience how blockchain networks operate through interactive simulations. 
4.​ Explore the monetary, social, and creative impact of crypto assets, DeFi, NFTs, 

and DAOs. 
5.​ Develop the ability to evaluate blockchain-based systems critically — including 

their risks, ethics, and governance. 
6.​ Build simple blockchain interactions using tools such as Remix IDE and 

MetaMask. 
7.​ Formulate an informed opinion about blockchain’s role in the future of digital 

identity and global governance. 

 

3. Structure and Modules  

Module Title Focus 

Module 1 
The Digital Evolution & 
Genesis of Blockchain 

History of the web, centralization problem, 
and origins of Bitcoin. 

Module 2 
How Blockchain 
Works: A Practical 
Simulation 

Hands-on simulation (BlockCoin game) to 
experience blocks, mining, and consensus. 

Module 3 
Debriefing the Game & 
The Properties of a 
Trustless System 

Reflection on decentralization, transparency, 
immutability, and trustless systems. 

Module 4 

From Concept to 
Currency: 
Understanding Crypto 
Assets 

Economic history of money, Bitcoin, crypto 
classification, and regulation. 

Module 5 
Core Applications I: 
DeFi & NFTs 

Decentralized finance, smart contracts, and 
tokenized ownership. 

Module 6 
Core Applications II: 
DAOs, Identity & The 
Future 

Governance models, self-sovereign identity, 
and future societal implications. 

 

Each module contains a balanced mix of: 
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●​ Theory & definitions 
●​ Real-world examples 
●​ Interactive or group exercises 
●​ Discussion and reflection sessions 
●​ Optional digital practice using free online tools 

 

4. Delivery Methods and Tools 

Mode of Delivery: 

 Hybrid – available online and in-person at Techstation 

Digital Tools and Platforms: 

●​ Remix IDE – Smart contract experimentation (Solidity). 
●​ MetaMask – Wallet management and blockchain interaction. 
●​ Etherscan – Blockchain transaction visualization. 
●​ OpenSea / Rarible – NFT exploration. 
●​ Slack / Discord – Peer collaboration and community discussion. 
●​ Zoom / Google Meet – Weekly live sessions and Q&A. 
●​ Google Docs / Sheets – Collaborative reflection and reporting. 

Pedagogical Approach: 

 The program is based on learning by doing, combining: 

●​ Experiential learning (simulation game) 
●​ Active discussions and peer learning 
●​ Visual and applied demonstrations 
●​ Guided reflection for conceptual integration 
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5. Learning Outcomes and Evaluation 

Expected Learning Outcomes: 

Upon successful completion, participants will: 

1.​ Explain blockchain fundamentals and key terminology. 
2.​ Simulate and analyze decentralized systems. 
3.​ Understand how blockchain secures information and removes intermediaries. 
4.​ Identify the role of cryptocurrencies and evaluate their economic rationale. 
5.​ Explore real-world blockchain use cases in finance, art, and governance. 
6.​ Build basic smart contracts and deploy them using free online tools. 
7.​ Reflect critically on blockchain’s ethical and social implications. 

Assessment Approach: 

Evaluation is formative and competency-based, emphasizing understanding and 
application rather than rote memorization. 

Type of 
Evaluation 

Description 

Participation 
& Engagement 

Active contribution during discussions and simulations. 

Reflection 
Journals 

Individual or group reflections on each module’s key insights. 

Mini-Project 
Creation or conceptualization of a blockchain-based idea (e.g., 
NFT collection, DAO concept, or simulation enhancement). 

Peer 
Feedback 

Students review and discuss each other’s work to promote critical 
thinking. 

Final 
Presentation 

Team presentation of their chosen blockchain concept or 
prototype. 
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6. Supporting Materials and Resources 

Primary Learning Resources: 

●​ Official Blockchain Simulation Game Guide (BlockCoin Activity) 
●​ Techstation Learning Portal 
●​ Blockchain Fundamentals Glossary 
●​ Instructor Slide Decks and Recorded Webinars 
●​ Career Exploration Templates 

Recommended Free Tools and References: 

●​ Remix IDE – Solidity development environment. 
●​ MetaMask – Browser wallet. 
●​ Etherscan – Transaction explorer. 
●​ Anders Brownworth Blockchain Demo – Interactive hash/block visualization. 
●​ Chainlink Academy – Free oracles and smart contract resources. 
●​ Ethereum.org Learn Portal – Official blockchain documentation. 

 

7. Program Outcomes and Career Relevance 

After completing the Blockchain Introduction Program, participants will: 

●​ Possess a practical and conceptual understanding of blockchain systems. 
●​ Be able to communicate blockchain concepts clearly to non-technical 

audiences. 
●​ Have foundational skills to continue toward specialized training (e.g., 

Blockchain Development, Web3 Engineering, Smart Contract Security). 
●​ Be ready to join entry-level blockchain projects, bootcamps, or reskilling 

programs at Techstation or partner institutions. 
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8. Conclusion 

The Techstation Blockchain Introduction Program is more than a technical course — 
it is an entry point into the future of digital trust and decentralized collaboration. 

 Through immersive simulations, guided reflection, and practical experimentation, 
participants gain not only digital skills but also conceptual literacy in how 
technology shapes modern society. 

The program’s design — blending education, empowerment, and experimentation — 
reflects Techstation’s broader mission: 

To make technology accessible, inclusive, and meaningful for everyone. 

By the end of this course, students should not only understand how blockchain 
works, but also be able to ask the right questions about why it matters. 

 

Final Thought 

“Blockchain is not just about new money — it’s about new ways to organize trust.” 

 — Techstation Italy, 2025 

Module 1 – The Digital Evolution & Genesis of 
Blockchain 

The first module introduces participants to the origins of blockchain technology by 
tracing the digital evolution from the early Internet to the emergence of decentralized 
systems. It establishes the intellectual, social, and economic context that led to the 
creation of Bitcoin and, later, the foundation for Web3. 
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1. The Evolution of the Internet: From Web 1.0 to Web 3.0 

The Internet, since its inception in the late 20th century, has gone through several 
transformative phases. Understanding these phases is essential to grasp the 
significance of blockchain and decentralization. 

Web 1.0 – The Static Web (1990s–early 2000s) 

 The first version of the Internet was primarily static and informational. Websites 
were created by a small number of developers or organizations, and users were 
passive consumers of information. There was minimal interaction, no user-generated 
content, and very limited data collection. 

Main characteristics: 

●​ Read-only web 
●​ Limited interactivity 
●​ Centralized content ownership 
●​ Few content creators, many readers 

Examples: Yahoo, MSN, early Wikipedia, Netscape homepages. 

 

 

Web 2.0 – The Social and Platform Web (2005–2020) 

 Web 2.0 marked a shift towards interactivity, social participation, and massive 
user-generated content. Platforms like Facebook, YouTube, and Twitter empowered 
users to publish and share, but they also concentrated data and control in the hands 
of large corporations. 

Data became the new currency. Companies began collecting, analyzing, and 
monetizing user data at an unprecedented scale. The Internet became more 
personalized, but also more surveilled. 
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Main characteristics: 

●​ Read–write web 
●​ Centralized platforms and data monopolies 
●​ Rise of Big Tech (Google, Facebook, Amazon) 
●​ Monetization through targeted advertising 
●​ Users became the product 

Critical issue: The centralization of control over data and infrastructure created a 
power imbalance. Users gained convenience but lost ownership of their data and 
privacy. 

 

Web 3.0 – The Decentralized Web (2020–present) 

 Web3 represents a paradigm shift towards ownership, transparency, and 
decentralization. Instead of relying on intermediaries to manage data or 
transactions, users can interact directly through peer-to-peer protocols powered by 
blockchain technology. 

Ownership of digital assets, identities, and content can now belong to individuals 
rather than corporations. 

Main characteristics: 

●​ Decentralized and permissionless infrastructure 
●​ Use of blockchain and cryptographic verification 
●​ True digital ownership via tokens and wallets 
●​ Smart contracts replacing intermediaries 
●​ Interoperable and trust-minimized systems 

Examples: Ethereum, IPFS, Uniswap, OpenSea, Arweave. 

Web3 aims to restore digital sovereignty — enabling users to control their own data, 
identity, and economic participation in online ecosystems. 
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2. The Problem of Centralization 

Centralization refers to the concentration of control or power within a single entity or 
authority. 

 In the context of digital systems, this means that one organization or government 
controls the infrastructure, data, and rules governing user participation. 

While centralization can create efficiency and uniformity, it also introduces systemic 
vulnerabilities. 

Risks of Centralization: 

●​ Data exploitation: User information is sold or misused without consent. 
●​ Censorship: Platforms can delete content or ban users. 
●​ Single points of failure: If a central server or database fails or is hacked, the 

entire system is compromised. 
●​ Loss of privacy and autonomy: Users depend on third parties to store or verify 

their identity and assets. 

In essence, centralization makes the Internet efficient but fragile — fast, but 
dependent on trust in intermediaries that often prioritize profit over transparency or 
fairness. 

 

3. The Genesis of Bitcoin 

In 2008, during the height of the global financial crisis, an anonymous individual or 
group under the pseudonym Satoshi Nakamoto published a nine-page document 
titled 

 “Bitcoin: A Peer-to-Peer Electronic Cash System.” 

This whitepaper proposed a revolutionary concept: a financial system where 
transactions could be verified without banks, governments, or centralized 
intermediaries — using mathematics, cryptography, and distributed consensus 
instead of institutional trust. 
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Bitcoin was officially launched in January 2009, with the creation of the Genesis 
Block (Block 0). 

 Embedded in this first block was the now-famous message: 

“The Times 03/Jan/2009 Chancellor on brink of second bailout for banks.” 

This message was both a timestamp and a symbolic critique of centralized 
monetary systems and government-controlled bailouts. 

 

Key Principles of Bitcoin’s Philosophy 

1.​ Peer-to-Peer Transactions: Individuals can exchange value directly without 
intermediaries. 

2.​ Limited Supply: Only 21 million bitcoins can ever exist, creating digital 
scarcity. 

3.​ Transparency: Every transaction is recorded on a public ledger. 
4.​ Decentralization: No single authority controls the system. 
5.​ Immutability: Once verified, transactions cannot be altered or deleted. 
6.​ Open Participation: Anyone can join, verify, or mine. 

Bitcoin’s creation marked not only a technological innovation but also a social and 
political statement — a response to the failures of traditional financial institutions 
and centralized trust systems. 

 

4. Blockchain as the Foundation of Digital Trust 

Bitcoin introduced the first practical application of blockchain technology — a 
distributed ledger that records transactions across a network of computers (nodes). 

 The blockchain allows participants to maintain a shared history of transactions 
without relying on a central database. 

How it works (simplified): 

 

 Molengeek International 

                                                  Blockchain Introduction Program ​ ​ ​ ​
KA220-VET-C971A987 

15 



    

1.​ Transactions are broadcast to the network. 
2.​ Nodes validate transactions based on predefined rules. 
3.​ Verified transactions are grouped into blocks. 
4.​ Each block references the previous one via a cryptographic hash, forming a 

chain. 
5.​ The chain is stored and synchronized across all nodes, ensuring integrity and 

transparency. 

The breakthrough: 

 Blockchain replaced institutional trust with mathematical trust — consensus 
through algorithms rather than authority. 

 

5. From Crisis to Innovation 

Bitcoin was born in a context of economic instability, institutional distrust, and rapid 
technological advancement. It represents both a technological response (a secure, 
decentralized ledger) and a philosophical reaction (self-sovereignty, privacy, 
transparency). 

The system empowered individuals to: 

●​ Hold and transfer value without banks. 
●​ Verify truth independently of central authorities. 
●​ Participate in an open financial network accessible to anyone with Internet 

access. 

While critics saw it as anarchic or speculative, supporters viewed it as a redefinition 
of freedom and digital ownership. 

 

6. Reflection and Discussion 

1.​ What events in 2008–2009 made people lose trust in centralized financial 
systems? 
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2.​ In what ways does Bitcoin represent a technological revolution rather than 
merely a new currency? 

3.​ How does decentralization challenge traditional institutions like banks or 
governments? 

4.​ Do you believe a completely decentralized Internet (Web3) is possible — or 
even desirable? 

 

7. Practical Exercise – Web Evolution Timeline 

Objective: To connect historical Internet developments to the rise of blockchain. 

Instructions: 

●​ In pairs or small groups, create a visual timeline from 1990 (Web 1.0) to 2024 
(Web3). 

●​ Include key milestones such as: 
o​ Launch of the World Wide Web (1991) 
o​ Dot-com boom and crash (2000) 
o​ Rise of social media (2005–2010) 
o​ Financial crisis and Bitcoin Whitepaper (2008) 
o​ Ethereum launch (2015) 
o​ Web3 growth and NFTs (2020–present) 

●​ Under each milestone, describe its impact on trust, data ownership, and 
decentralization. 

Deliver your timeline as a short written summary or visual chart. 

 

8. Summary 

By the end of this module, students should be able to clearly explain how the Internet 
evolved from static web pages to a participatory platform economy, and how 
blockchain represents the next logical step — a decentralized, user-owned digital 
infrastructure. 
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 They should understand the historical significance of Bitcoin’s creation and 
recognize blockchain as both a technological and philosophical response to the 
limitations of centralized systems. 

 

 

 

 

 

Module 2 – How Blockchain Works: A Practical 
Simulation 

This module introduces the internal mechanics of blockchain systems through direct 
experience. 

 Participants learn not only the theory behind transactions, blocks, and consensus, 
but also experience how these concepts work in practice through a guided 
Blockchain Simulation Game. 

The goal of this module is to move from abstract understanding to concrete insight 
— to make the invisible logic of blockchain tangible through competition, 
collaboration, and reflection. 

 

1. Core Concepts and Technical Foundations 

Before the simulation begins, participants receive a short lecture introducing the 
essential components that make a blockchain work. 

 These foundational ideas are revisited and reinforced during the game. 
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1.1 The Structure of a Block 

A block is a digital container that stores a group of transactions. 

 Each block includes: 

●​ A list of transactions 
●​ A timestamp 
●​ The hash of the previous block 
●​ A nonce (a random value used during mining) 
●​ Its own hash, which acts as a digital fingerprint 

Every block points back to the one before it, forming an immutable chain of blocks — 
the blockchain. 

 

1.2 Hashing and Cryptography 

A hash function is a mathematical algorithm that transforms input data into a 
unique, fixed-length output. 

 The smallest change in input completely alters the hash, making it ideal for 
detecting tampering. 

Example: 

 Input: “Block 1” → cd8a5aef9d8bdfba12… 

 Input: “Block 1.” → 73e002f7a4c3a9b7be… 

This demonstrates blockchain’s immutability — once data is recorded, it cannot be 
changed without affecting every subsequent block. 

Public and Private Keys: 

 Each participant in the blockchain network has: 

●​ A public key: visible to everyone; acts as your address. 
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●​ A private key: kept secret; used to sign transactions and prove ownership. 

Transactions are valid only if digitally signed by the sender’s private key. 

 

1.3 Nodes and Network Consensus 

A node is any computer participating in the blockchain network. 

 Nodes communicate, validate transactions, and ensure that all copies of the 
blockchain remain identical. 

To agree on which transactions are valid, the network uses a consensus mechanism 
— a system that establishes agreement among distributed participants without a 
central authority. 

The most famous consensus method is Proof of Work (PoW), used by Bitcoin. 

 Miners compete to solve mathematical puzzles; the first to solve adds the next 
block and receives a reward. 

 

2. The Blockchain Simulation Game: “BlockCoin” 

Objective 

To simulate how blockchain works — including transaction verification, block 
creation, and consensus — using a real-time group activity that models a 
decentralized network. 

This game transforms students into miners, users, and validators. 

 They will create, verify, and record transactions manually, understanding by doing. 
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2.1 Preparation 

Materials Needed: 

●​ Paper sheets (to represent “blocks”) 
●​ Colored pens or markers 
●​ Envelopes (optional, to represent wallets) 
●​ A whiteboard or shared online board (if remote) 
●​ A timer or stopwatch 
●​ “Mining puzzles” (simple math or pattern challenges) 

Roles: 

1.​ Users – Create and send transactions (e.g., “Alice sends 5 BlockCoins to 
Bob”). 

2.​ Miners – Compete to validate transactions by solving puzzles (simulating 
Proof of Work). 

3.​ Network Validator / Teacher – Confirms that each block follows the correct 
structure before adding it to the chain. 

4.​ Ledger Keeper – Keeps the official “Blockchain” on the whiteboard, updating it 
block by block. 

 

2.2 Game Setup 

1.​ The facilitator explains that each paper block must include: 
a.​ The block number 
b.​ The list of transactions 
c.​ The hash of the previous block (represented by a short random code) 
d.​ A mining puzzle solution (e.g., find a number that, when combined with 

the block’s text, starts with two zeros) 
e.​ The miner’s name or signature 

2.​ The first block (Genesis Block) is created and displayed. 
3.​ Participants start sending transactions to one another. Each transaction must 

include: 
a.​ Sender name 
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b.​ Receiver name 
c.​ Amount 
d.​ Signature (drawn or initialed) 

4.​ Miners compete to group 3–4 transactions, solve the puzzle, and “mine” the 
block. 

 

2.3 Game Flow 

Step 1: Transaction Creation 

 Each participant writes a transaction (for example: “Imane sends 2 BlockCoins to 
Thomas”). 

 Transactions are broadcast to the miners. 

Step 2: Mining Competition 

 Miners collect pending transactions and attempt to solve the puzzle. 

 The first miner to find a valid solution announces it to the group. 

Step 3: Verification 

 Other miners verify that: 

●​ The transactions are valid (no double-spending). 
●​ The previous hash matches. 
●​ The puzzle solution is correct. 

Step 4: Block Addition 

 Once verified, the block is added to the official chain on the board. 

 All participants copy the new block to their local ledger. 

Step 5: Reward 
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 The miner receives a small reward (symbolic or in points). 

Step 6: Repeat 

 New transactions start, forming the next block. 

 

2.4 Example Round 

Transactions: 

●​ A sends 3 BC to B 
●​ B sends 1 BC to C 
●​ C sends 2 BC to A 

Previous Hash: 7F12 

 Mining Puzzle: Find a 3-digit number that makes the sum of all digits divisible by 5. 

Miner D finds 245, and the block is validated. 

 The block is added to the chain and written on the board. 

 

3. Debrief – Observing Blockchain in Action 

After several rounds, participants analyze what happened during the game. 

 This reflection forms the bridge between experiential learning and formal 
understanding. 

Discussion Prompts: 

1.​ How did competition between miners affect transaction speed? 
2.​ What happened when two miners tried to submit blocks at the same time? 
3.​ How did validation prevent errors or fraud? 
4.​ What were the effects of increasing the mining difficulty? 
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Concept Reinforcement: 

●​ Decentralization: No single participant controlled the ledger. 
●​ Consensus: The network collectively decided which block to accept. 
●​ Transparency: Everyone could verify the transactions. 
●​ Security: Tampering was impossible without redoing all the work. 

 

4. Conceptual Bridge: Linking Game Experience to Real Blockchains 

After the simulation, the instructor introduces how these same mechanisms operate 
in real-world blockchains. 

Game Concept Real-World Equivalent 
Paper “blocks” Digital data blocks 

Mining puzzle 
Proof-of-Work cryptographic 
challenge 

Ledger keeper Distributed ledger across nodes 
Signatures Digital signatures using private keys 
Reward points Block reward (Bitcoin, Ethereum) 

The experiential component allows participants to internalize complex technical 
principles through play. 

 This method transforms blockchain from an abstract system into a social, 
observable process. 

 

5. Reflection and Written Exercise 

Written Exercise: 

 Answer the following in your own words: 

1.​ What was the role of miners in the game, and how did they maintain trust in 
the system? 
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2.​ Why is it important that every participant keeps their own copy of the ledger? 
3.​ What would happen if a miner tried to cheat? 
4.​ How does competition create both efficiency and inefficiency in blockchain 

networks? 

 

6. Learning Outcomes 

By the end of this module, participants will: 

●​ Have an intuitive, first-hand understanding of how transactions are verified 
and added to a blockchain. 

●​ Recognize how trust emerges from transparent processes rather than from 
authority. 

●​ Be able to describe core blockchain mechanics — blocks, hashing, mining, and 
consensus — in practical terms. 

●​ Develop critical awareness of the limitations of Proof-of-Work systems, 
including energy use and scalability. 

 

 

 

 Module 3 – Debriefing the Game & The Properties 
of a Trustless System 

This module transforms the hands-on experience of the Blockchain Simulation Game 
into conceptual understanding. 

 Participants analyze what happened during the simulation, discuss their 
observations, and formalize the technical and philosophical principles that define 
blockchain as a trustless system. 
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Through guided reflection and structured discussion, learners translate practical 
insights into key theoretical pillars: decentralization, immutability, transparency, and 
security. 

 

1. From Experience to Understanding 

1.1 Revisiting the Game 

At the beginning of this session, the instructor facilitates a short recap of the 
simulation from Module 2. 

 Participants are invited to describe: 

●​ What actions they performed (creating, verifying, mining, or validating 
transactions). 

●​ What challenges or conflicts arose (competition, errors, delays, or 
double-spending attempts). 

●​ What patterns they noticed about how consensus was reached. 

The goal is not to evaluate success or failure but to make learners aware of the 
emergent order that came from decentralized collaboration. 

 

1.2 Guided Debrief Questions 

The instructor poses the following guiding questions to structure the reflection: 

1.​ What happened when two miners tried to confirm blocks simultaneously? 
2.​ Why did we need verification before adding a block to the ledger? 
3.​ How did the system prevent cheating or data manipulation? 
4.​ What did “trust” mean in the context of the game — and whom did you 

actually trust? 
5.​ Could the system function if even one participant refused to follow the rules? 
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These questions lead to the realization that blockchain replaces human trust with 
mathematical and procedural trust. 

 

2. Understanding the Properties of a Trustless System 

2.1 What “Trustless” Really Means 

The term trustless does not mean that blockchain systems are untrustworthy; rather, 
it means you do not need to personally trust any single participant. 

 Instead, trust is embedded in the system’s design — in open algorithms, 
cryptography, and distributed consensus. 

In traditional systems (banks, governments, corporations), users must rely on central 
authorities to verify data. 

 In blockchain systems, verification replaces authority. 

 Every participant has access to the same information and uses the same rules to 
confirm its validity. 

 

2.2 The Four Pillars of Blockchain Integrity 

1. Decentralization 

Power and control are distributed among participants (nodes) instead of 
concentrated in one central server. 

 Each node maintains its own copy of the ledger, ensuring continuity even if some 
nodes fail or act maliciously. 

Result: 

●​ No single point of failure 
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●​ High resilience against attacks 
●​ Open participation 

In the game: 

 Every player had a copy of the ledger, making it impossible for one person to alter 
history unnoticed. 

 

2. Immutability 

Once a block is validated and added to the chain, it cannot be changed without 
invalidating all subsequent blocks. 

 This immutability is enforced through cryptographic hashes linking each block to the 
previous one. 

Result: 

●​ Permanent record of truth 
●​ Tamper resistance 
●​ Accountability for every participant 

In the game: 

 Changing one “block” would have required rewriting every subsequent block across 
all participants — an impractical task. 

 

3. Transparency 

All transactions on a public blockchain are visible to every participant. 

 This transparency allows verification and auditability by anyone, enhancing 
accountability and reducing corruption. 

Result: 
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●​ Open access to data 
●​ Independent verification 
●​ Reduced need for middlemen 

In the game: 

 Everyone could see and verify each transaction; no secret actions or hidden ledgers 
existed. 

 

4. Security 

Blockchain security comes from a combination of cryptography, consensus 
mechanisms, and network distribution. 

 Each block’s hash ensures data integrity, while the network’s consensus prevents 
fraudulent entries. 

Result: 

●​ Cryptographically protected data 
●​ Distributed verification 
●​ Resistance to attacks and manipulation 

In the game: 

 Even if one participant tried to cheat, others could immediately detect the 
inconsistency and reject the invalid block. 

 

3. Debrief Analysis: Observations from the Simulation 

After recalling their experience, participants engage in a structured discussion to link 
observed behaviors to formal blockchain principles. 

 The instructor summarizes the collective insights on the whiteboard or shared 
document. 
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Game Observation Blockchain Concept Lesson Learned 

Multiple miners competing Proof of Work 
Consensus requires computational effort and 
competition 

Delay in validation 
Network latency and block 
time 

Decentralization trades speed for security 

Rejected fraudulent 
transactions 

Node validation Transparency and verification prevent cheating 

Equal access to 
information 

Distributed ledger All nodes share the same truth 

Need to record everything Data permanence 
Once stored, information is part of the historical 
chain 

The group recognizes that blockchain’s power lies not in perfect efficiency, but in 
collective reliability — an emergent property of open, rule-based collaboration. 

 

4. The Paradox of Trust 

This section explores the philosophical dimension of blockchain: 

 how a system built on distrust of centralized authorities creates a new kind of trust. 

●​ Traditional Trust: Based on reputation, regulation, or human intermediaries. 
●​ Blockchain Trust: Based on transparency, mathematics, and code. 

This paradigm shift represents one of the greatest transformations of the digital age 
— moving from “trusting institutions” to “trusting protocols.” 

In a trustless system, you no longer need to ask, “Who can I trust?” 

 You ask instead, “Can the system itself be trusted to operate fairly?” 

Reflection Discussion: 

●​ Does removing human intermediaries truly eliminate bias, or does it simply 
relocate it into the code? 
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●​ Is trustless technology compatible with human societies that are built on 
relationships? 

 

5. Case Illustration – Double Spending 

To reinforce understanding, the instructor demonstrates the double spending 
problem — the original challenge Bitcoin solved. 

Scenario: 

 If Alice sends the same 1 BTC to both Bob and Carol, a centralized system would 
detect the duplicate and reject one transaction. 

 In a decentralized network, this check must happen without a central authority. 

 

 

Solution: 

 Blockchain prevents double spending by making all transactions visible to all 
participants and confirming them through consensus. 

 Once a block containing Alice’s transaction is added, the conflicting transaction 
becomes invalid. 

This example highlights blockchain’s critical innovation: 

Trust is distributed, not delegated. 
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6. Small Group Reflection Exercise 

Objective: 

 To consolidate understanding of blockchain’s value propositions through 
discussion. 

Instructions: 

 Participants form groups of 3–4 and answer the following: 

1.​ Which property (decentralization, immutability, transparency, or security) do 
you think is most important — and why? 

2.​ Could a blockchain function if one of these properties were removed? 
3.​ How might these same principles improve areas outside finance (e.g., 

governance, education, identity)? 

Each group presents one key insight to the class. 

 

7. Summary of Key Takeaways 

1.​ Blockchain replaces institutional trust with mathematical verification. 
2.​ Consensus mechanisms ensure that the majority of participants determine 

truth. 
3.​ Transparency and immutability make fraud nearly impossible. 
4.​ Decentralization increases reliability and resilience at the cost of speed. 
5.​ Trust in blockchain arises from open access and shared verification, not from 

authority. 
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Module 4 – From Concept to Currency: 
Understanding Crypto Assets 

This module bridges theory and economics. 

 Having explored blockchain’s technological foundations, participants now examine 
how it evolved from a technical solution into a global monetary innovation. 

 The focus is on understanding what money is, how it has changed through history, 
and why Bitcoin and other crypto assets represent a new chapter in that evolution. 

Learners will critically assess the nature, value, and regulation of digital currencies, 
comparing them to traditional systems of money. 

 

1. The Nature and Functions of Money 

Money is not a natural resource — it is a social construct. It represents trust in 
exchange. 

 Throughout history, money has evolved in form, but its fundamental functions have 
remained the same: 

Function Definition Example 
Medium of 
Exchange 

Facilitates transactions between 
parties. 

Using euros to buy 
groceries. 

Unit of Account 
Common measure of value for 
goods/services. 

“This costs €10.” 

Store of Value Retains purchasing power over time. 
Saving money for future 
use. 

 

Key Idea: 

 Money is any asset that fulfills these three roles effectively. 
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Different societies have used shells, gold, paper, and now digital code to serve these 
functions — all based on collective belief and trust. 

 

2. Historical Milestones in Monetary Systems 

2.1 Commodity Money 

The earliest forms of money were intrinsically valuable objects — gold, silver, salt, or 
livestock. 

 Value was derived from scarcity and effort required to obtain them. 

Advantages: tangible, trusted, hard to counterfeit. 

 Disadvantages: difficult to transport, divide, or store safely. 

 

2.2 The Gold Standard 

By the 19th century, global economies adopted the Gold Standard, where each 
national currency was directly linked to a fixed quantity of gold. 

 This provided stability — but limited governments’ ability to issue new money. 

Historical Note: 

●​ The British pound was once defined as 113 grains of pure gold. 
●​ The US dollar was convertible into gold at $35 per ounce (until 1971). 

 

2.3 Bretton Woods and Fiat Money 

After World War II, the Bretton Woods Agreement (1944) established the US dollar 
as the world’s reserve currency, convertible to gold. 
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 In 1971, President Richard Nixon suspended this convertibility — marking the 
beginning of the fiat money era. 

Fiat money derives its value not from physical backing but from government decree 
and collective confidence. 

 It works as long as citizens trust the issuing authority. 

Advantages: flexible monetary policy, easier to stimulate economies. 

 Disadvantages: inflation risk, debt expansion, central control. 

 

2.4 The Digital Age of Money 

The late 20th and early 21st centuries saw the rise of electronic payments, online 
banking, and fintech — but all under centralized systems. 

 Then came the financial crisis of 2008, where excessive debt, opaque banking 
practices, and mass bailouts eroded public trust. 

It was in this environment that Bitcoin was born — not as a speculative asset, but as 
a technological response to broken trust. 

 

3. Bitcoin as a New Asset Class 

3.1 Key Monetary Properties 

Property Gold Fiat Money Bitcoin 

Scarcity 
Limited 
supply 

Unlimited (by 
printing) 

Hard-capped at 21 million 

Durability High Moderate Perfect (digital) 

Portability 
Heavy to 
transport 

Easy (banks) Instant, global 
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Divisibility Limited Good 
Excellent (1 BTC = 100M 
satoshis) 

Verifiability 
Requires 
testing 

Trust-based Cryptographic proof 

Control 
Natural 
scarcity 

Government 
control 

Algorithmic scarcity 

Bitcoin combines digital efficiency with gold-like scarcity, making it the first digitally 
native, scarce, and verifiable form of money. 

 

3.2 Why People Value Bitcoin 

1.​ Monetary Policy by Code: Supply is predictable and transparent. 
2.​ Decentralization: No central bank or government intervention. 
3.​ Censorship Resistance: Transactions cannot be blocked or reversed. 
4.​ Borderless: Accessible to anyone with an Internet connection. 
5.​ Digital Ownership: True control over assets via private keys. 

 

3.3 Critiques and Limitations 

●​ Volatility: Price fluctuations limit its usefulness as a stable currency. 
●​ Energy Consumption: Mining consumes large amounts of electricity. 
●​ Complexity: Understanding wallets and keys remains challenging for 

beginners. 
●​ Scalability: Transaction speed is limited compared to centralized systems. 

These weaknesses are precisely what motivated the development of later blockchain 
ecosystems (e.g., Ethereum, Proof-of-Stake, Layer 2 networks). 
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4. The Broader Landscape: Beyond Bitcoin 

Since Bitcoin’s invention, thousands of other crypto assets have emerged. 

 These can be grouped into several categories: 

Type Description Example 
Cryptocurrencies Digital cash for payments. Bitcoin, Litecoin 

Utility Tokens Used to access services or networks. 
Ethereum, 
Chainlink 

Stablecoins Pegged to fiat currencies (low volatility). USDT, USDC, DAI 

Security Tokens 
Represent ownership in assets or 
companies. 

Tokenized 
stocks 

Governance 
Tokens 

Used for decision-making in decentralized 
systems. 

UNI, AAVE 

 

5. Regulation and Institutional Perspectives 

5.1 Global Divergence 

Different governments interpret cryptocurrencies differently — some see them as 
innovative assets, others as threats to financial stability. 

Region Approach Examples 

United States 
Split regulation between IRS (tax), SEC 
(securities), and CFTC (commodities). 

Ongoing debates on 
classification. 

European 
Union 

Adopts the MiCA framework (Markets in 
Crypto-Assets) to harmonize rules. 

Focus on consumer 
protection. 

China 
Banned crypto trading and mining; 
developing its own digital yuan. 

State-controlled 
digital money. 

El Salvador Adopted Bitcoin as legal tender. 
Pro-Bitcoin 
experiment. 
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5.2 Key Issues in Regulation 

●​ Taxation: Is crypto treated as property or currency? 
●​ Securities Law: When does a token represent an investment contract? 
●​ Anti-Money Laundering (AML): How to trace pseudonymous transactions? 
●​ Consumer Protection: Preventing scams and volatility exposure. 

Governments are still adapting to this new paradigm, trying to balance innovation 
and control. 

 

6. Debate and Critical Thinking 

Class Debate 

Topic: “Is Bitcoin a currency, a commodity, or a speculative asset?” 

Participants are divided into three groups to argue about each perspective, using 
evidence from the module. 

Guiding Questions: 

1.​ Can Bitcoin truly function as money if it is so volatile? 
2.​ Should governments regulate or embrace decentralized currencies? 
3.​ Does scarcity alone make something valuable? 

 

 

Group Activity – Comparative Analysis 

Objective: To understand how money has evolved by comparing past and present 
systems. 

Instructions: 
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1.​ In small groups, fill in a three-column table comparing Gold, Fiat Money, and 
Bitcoin in terms of scarcity, durability, portability, divisibility, and governance. 

2.​ Identify which system best fits each function of money (exchange, store of 
value, unit of account). 

3.​ Present your conclusions in a short 2-minute summary. 

 

7. Reflection: Rethinking Value 

Bitcoin’s invention challenges long-standing ideas about what gives money its value. 

 In traditional economics, value is derived from scarcity, utility, and trust in 
institutions. 

 In blockchain-based systems, value emerges from mathematical trust, network 
adoption, and the belief in decentralized rules. 

This transition marks the birth of programmable value — money governed by code 
rather than by human intermediaries. 

Reflection Prompt: 

If trust in governments or banks disappeared tomorrow, what form of money would 
you rely on — and why? 

 

8. Summary of Learning Outcomes 

By the end of this module, participants will: 

1.​ Understand the historical evolution of money and the emergence of fiat 
systems. 

2.​ Analyze Bitcoin’s monetary design and its differences from traditional 
currencies. 

3.​ Identify major categories of crypto assets and their economic functions. 
4.​ Recognize the challenges of regulation, taxation, and classification in global 

markets. 
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5.​ Critically evaluate whether Bitcoin represents a technological revolution or a 
speculative trend. 

 

 

 

 

Module 5 – Core Applications I: DeFi & NFTs 
This module explores the core applications of blockchain technology that are 
currently reshaping global finance, ownership, and digital creativity. 

 It introduces two of the most transformative innovations within the blockchain 
ecosystem — Decentralized Finance (DeFi) and Non-Fungible Tokens (NFTs) — both 
of which extend the principles of transparency, decentralization, and programmability 
far beyond simple digital currency. 

The aim is to help participants critically understand how these technologies work, 
their potential advantages, and their inherent risks. 

 

1. Decentralized Finance (DeFi): A New Financial Paradigm 

1.1 Definition and Context 

Decentralized Finance (DeFi) refers to a financial ecosystem built on public 
blockchains, primarily Ethereum, that allows users to perform financial transactions 
without banks or intermediaries. 

 It replicates and extends the functionality of traditional financial services — lending, 
borrowing, trading, and investing — through smart contracts instead of centralized 
institutions. 
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Traditional Finance (TradFi): 

●​ Operates through banks and regulated intermediaries. 
●​ Requires identification, approval, and custody by third parties. 
●​ Transactions are opaque and often slow. 

Centralized Finance (CeFi): 

●​ Crypto platforms that manage funds on behalf of users (e.g., Binance, 
Coinbase). 

●​ Offer convenience, but users must trust the company. 

Decentralized Finance (DeFi): 

●​ Operates directly on-chain through open protocols. 
●​ Users retain full control of their funds via wallets. 
●​ Transactions are transparent, verifiable, and permissionless. 

 

1.2 The Architecture of DeFi 

Component Description Example 

Smart 
Contracts 

Self-executing programs that 
automate financial agreements. 

A lending contract on Aave 
that issues loans 
automatically. 

Decentralized 
Exchanges 
(DEXs) 

Platforms that allow peer-to-peer 
trading without intermediaries. 

Uniswap, SushiSwap 

Liquidity Pools 
Pools of user-supplied funds used 
to facilitate trading and lending. 

Uniswap pools 
(ETH/USDC) 

Oracles 
External data feeds that bring 
off-chain information into 
blockchain systems. 

Chainlink, Band Protocol 

Stablecoins 
Tokens pegged to real-world assets 
to reduce volatility. 

USDT, DAI, USDC 
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These components interact to create an open, programmable financial system that 
operates 24/7 across borders. 

 

1.3 Example: How a DEX Works (Uniswap) 

1.​ Users deposit tokens (e.g., ETH and USDC) into a liquidity pool. 
2.​ Smart contracts automatically execute trades when buyers and sellers 

interact. 
3.​ The algorithm adjusts prices based on supply and demand — no order book, 

no middleman. 
4.​ Liquidity providers earn a small fee from every transaction. 

Learning Point: 

 DeFi replaces financial intermediaries with code as law — transactions occur 
because the code allows them, not because a bank authorizes them. 

 

1.4 Benefits and Opportunities 

●​ Accessibility: Anyone with Internet access can participate. 
●​ Transparency: All activities are visible on the blockchain. 
●​ Efficiency: Smart contracts reduce costs and delays. 
●​ Programmability: Developers can compose (“stack”) financial services like 

building blocks. 
●​ Innovation: Enables new products such as flash loans and synthetic assets. 

 

1.5 Risks and Failures 

DeFi also introduces significant vulnerabilities and systemic risks: 

●​ Smart Contract Bugs: Faulty code can lead to major losses. 
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●​ Hacks and Exploits: Protocols like PolyNetwork and Wormhole have lost 
millions due to attacks. 

●​ Rug Pulls: Developers may withdraw all liquidity and disappear. 
●​ High Volatility: Token values can fluctuate drastically. 
●​ Over-collateralization: Loans often require excessive security deposits, 

limiting accessibility. 

Historical Case Studies: 

●​ Mt. Gox (2014): Centralized Bitcoin exchange collapse, losing 650,000 BTC. 
●​ FTX (2022): CeFi failure highlighting lack of transparency. 
●​ Terra/LUNA (2022): Algorithmic stablecoin crash that erased $40 billion in 

value. 

 

1.6 Reflection: DeFi’s Promise and Paradox 

DeFi aspires to democratize finance, but it also recreates some of the same 
speculative behaviors that traditional finance suffers from. 

 Students are encouraged to think critically about whether “code as law” is sufficient 
for fair and sustainable economic systems. 

Discussion Prompt: 

Does removing human intermediaries make finance more ethical — or simply faster? 

 

2. NFTs and the Tokenization of Digital Ownership 

2.1 Definition 

An NFT (Non-Fungible Token) is a unique digital asset stored on a blockchain. 

 Unlike cryptocurrencies such as Bitcoin or Ethereum, which are fungible (each unit 
is identical and interchangeable), NFTs are unique and non-interchangeable. 
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Each NFT contains metadata — a digital signature that verifies its authenticity and 
ownership. 

 

2.2 Technical Standards 

Most NFTs are built on the Ethereum blockchain and follow specific technical 
standards: 

Standard Purpose Example Use Case 
ERC-721 Defines ownership of unique items. Artwork, collectibles 

ERC-1155 
Allows multiple copies of similar assets in 
one contract. 

Gaming assets, limited-edition 
series 

ERC-2981 
Supports automatic royalty payments to 
creators. 

Music and digital art sales 

These standards ensure interoperability between wallets, marketplaces, and 
applications. 

 

2.3 Beyond JPEGs: The Broader Significance of NFTs 

While early NFT hype centered around digital art, the underlying concept of 
tokenized ownership has much wider applications: 

●​ Art and Music: Verifiable authenticity, royalties, and resale tracking. 
●​ Gaming: In-game assets that players truly own and trade. 
●​ Real Estate: Tokenization of property shares for fractional ownership. 
●​ Identity and Credentials: Certificates, degrees, or licenses as NFTs. 
●​ Community and Membership: Access passes, event tickets, and digital 

identities. 

NFTs represent a shift from access economy (renting digital goods) to ownership 
economy (owning digital assets). 
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2.4 Legal and Ethical Considerations 

Despite their potential, NFTs raise complex issues around intellectual property (IP), 
copyright, and digital permanence. 

●​ Owning an NFT of a digital artwork does not always mean owning the 
copyright. 

●​ Many NFTs simply point to a file hosted elsewhere; if that file is deleted, the 
NFT loses value. 

●​ The environmental impact of blockchain minting remains debated, though 
Proof-of-Stake models reduce energy use. 

Critical Question: 

Can we ever truly “own” something that exists only as data? 

 

2.5 Case Study: Beeple’s “Everydays” and the NFT Boom 

In 2021, digital artist Beeple sold his NFT “Everydays: The First 5000 Days” at 
Christie’s for $69 million. 

 This event legitimized NFTs as part of the art world but also fueled speculative 
mania. 

Impact: 

●​ Traditional art institutions began experimenting with blockchain. 
●​ Thousands of new projects emerged, many with little artistic or technical 

merit. 
●​ Market correction followed, leading to a more mature phase focused on utility 

and community. 
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2.6 Live Demonstration (Instructor-Led) 

Tools: OpenSea or Rarible 

1.​ Visit an NFT marketplace. 
2.​ Explore trending collections (e.g., Bored Ape Yacht Club, Azuki, Art Blocks). 
3.​ Review metadata, smart contract address, and royalty settings. 
4.​ Discuss what gives these assets value — scarcity, community, or speculation? 

 

2.7 Group Activity – “NFTs Beyond Art” 

Objective: To identify real-world applications of NFTs that create value beyond 
aesthetics. 

Instructions: 

●​ Divide into small groups. 
●​ Each group selects a sector (education, logistics, healthcare, fashion, or 

media). 
●​ Brainstorm one potential NFT-based innovation in that field. 
●​ Present the idea, highlighting: 

o​ Problem solved 
o​ Stakeholders involved 
o​ Potential challenges 

This activity encourages creative and critical thinking about tokenization as a 
technology for ownership and governance. 

 

3. Integrating DeFi and NFTs: The New Digital Economy 

The lines between DeFi and NFTs are blurring. 

 New protocols combine both concepts to create financialized digital ownership — 
where NFTs can be used as collateral, yield-bearing assets, or governance tools. 
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Examples: 

●​ NFT-Backed Loans: Platforms like NFTfi let users borrow against their NFTs. 
●​ Fractional Ownership: Protocols such as Fractional.art split NFTs into tokens. 
●​ Play-to-Earn Models: Games like Axie Infinity blend DeFi incentives with 

NFTs. 

These integrations demonstrate how blockchain ecosystems are evolving into 
complex, interoperable networks — the foundation of Web3 economics. 

 

 

 

 

4. Discussion and Critical Thinking 

Suggested Debate: 

“DeFi and NFTs are revolutionary technologies — but are they serving users or 
speculators?” 

Discussion Prompts: 

1.​ Can DeFi truly democratize finance, or will it remain accessible mainly to 
crypto-savvy investors? 

2.​ Are NFTs redefining art and property, or simply monetizing digital hype? 
3.​ What role should governments play in regulating these new digital markets? 
4.​ Is transparency enough to ensure fairness in decentralized systems? 

 

5. Reflection Exercise 

Written Reflection (Individual): 
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●​ Which of the two technologies — DeFi or NFTs — do you find more 
transformative, and why? 

●​ Identify one potential risk that could undermine their promise. 
●​ Suggest one improvement that could make these systems more sustainable 

or ethical. 

 

 

 

6. Key Learning Outcomes 

By the end of this module, participants will be able to: 

1.​ Explain the architecture and mechanics of Decentralized Finance. 
2.​ Distinguish between TradFi, CeFi, and DeFi systems. 
3.​ Understand how NFTs function technically and conceptually. 
4.​ Identify practical and cultural applications of tokenization. 
5.​ Critically assess risks, ethical issues, and real-world implications of financial 

decentralization. 
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Module 6 – Core Applications II: DAOs, Identity & 
The Future 

This final module explores how blockchain technology extends beyond money and 
markets to governance, identity, and collective decision-making. 

 It examines Decentralized Autonomous Organizations (DAOs) as new models for 
organizing communities and allocating resources, and introduces the concept of 
self-sovereign digital identity (SSI) as a response to growing concerns over data 
ownership and surveillance. 

 Finally, it synthesizes all prior learning to form a critical vision of the future of 
blockchain and Web3. 

 

1. Decentralized Autonomous Organizations (DAOs) 

1.1 Definition and Core Principles 

A DAO (Decentralized Autonomous Organization) is a community-led entity governed 
by rules encoded in smart contracts rather than by a centralized hierarchy. 

 Decisions are made collectively by token holders who propose, debate, and vote on 
initiatives. 

Core Principles: 

●​ Transparency: All rules and transactions are visible on the blockchain. 
●​ Autonomy: Once deployed, smart contracts operate automatically according 

to predefined rules. 
●​ Collective Ownership: Stakeholders, not managers, determine the direction of 

the organization. 
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●​ Token-Based Governance: Voting power often depends on the number of 
governance tokens held. 

DAOs represent an experiment in reimagining democracy for the digital age — 
merging finance, collaboration, and code. 

 

 

1.2 The Structure of a DAO 

Component Function Example 

Smart Contracts 
Define the organization’s 
rules and automate 
operations. 

Voting mechanisms, treasury 
management. 

Governance 
Tokens 

Represent membership and 
voting rights. 

COMP (Compound), UNI 
(Uniswap). 

Treasury 
Shared funds managed by 
the DAO and used for 
proposals. 

Grants, partnerships, 
development. 

Voting System 
Determines how proposals 
are approved or rejected. 

One-token-one-vote, quadratic 
voting. 

Community 
Forum 

Space for deliberation and 
proposal discussion. 

Snapshot.org, Discourse 
forums. 

DAOs can manage everything from investment funds and software development to 
art collectives and humanitarian projects. 

 

1.3 Case Studies 

1.​ MakerDAO: 
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 One of the oldest and most successful DAOs, managing the stablecoin DAI through 
decentralized governance. 

 Token holders adjust interest rates and collateral ratios to maintain stability. 

2.​ Uniswap DAO: 

 Governs the Uniswap decentralized exchange. Token holders decide on upgrades, 
liquidity incentives, and community grants. 

3.​ Gitcoin DAO: 

 Focused on funding public goods through Quadratic Funding — a model that 
allocates more funds to broadly supported projects rather than those backed by a 
few wealthy contributors. 

 This system encourages pluralistic, community-driven innovation. 

 

1.4 Advantages and Challenges of DAOs 

Advantages: 

●​ Global, permissionless participation. 
●​ Transparent and auditable decision-making. 
●​ Reduced administrative overhead. 
●​ Aligns incentives through token ownership. 

Challenges: 

●​ Low participation: Many token holders don’t vote. 
●​ Wealth concentration: Voting power often mirrors inequality. 
●​ Security risks: Vulnerabilities in smart contracts can compromise entire 

treasuries. 
●​ Legal uncertainty: DAOs exist in a gray area between companies and digital 

cooperatives. 

Discussion Prompt: 

 

 Molengeek International 

                                                  Blockchain Introduction Program ​ ​ ​ ​
KA220-VET-C971A987 

51 



    

Can democracy truly exist without legal accountability or human intermediaries? 

 

2. Digital Identity and Self-Sovereign Identity (SSI) 

2.1 The Problem of Centralized Identity 

Currently, most digital identities are managed by central authorities — governments, 
corporations, or social platforms. 

 When you log into a service using Google or Facebook, you are relying on their 
servers and their rules. 

 This model creates dependency and privacy risks: whoever controls identity controls 
access. 

Risks: 

●​ Surveillance and data profiling. 
●​ Identity theft and fraud. 
●​ Censorship and exclusion. 
●​ Lack of portability across platforms. 

 

2.2 Decentralized Identity Models 

Self-Sovereign Identity (SSI) proposes an alternative: 

 Individuals control their digital credentials and share them selectively, without 
revealing unnecessary personal data. 

Core Concepts: 

●​ Decentralized Identifiers (DIDs): Cryptographic keys representing unique 
identities. 

●​ Verifiable Credentials (VCs): Digitally signed proofs of qualifications, access 
rights, or reputation. 
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●​ Selective Disclosure: Users share only what is needed for a specific 
interaction. 

Example: 

 A university issues a verifiable credential proving that a person holds a degree. 

 The graduate stores it in a personal digital wallet and can later prove their 
qualification without contacting the university again. 

 

 

2.3 Global Initiatives in Digital Identity 

Initiative Region / Organization Description 

EBSI 
European Blockchain 
Services Infrastructure 
(EU) 

EU-led project for cross-border digital 
identity. 

ID2020 Global Alliance 
Promotes ethical, privacy-preserving digital 
identity solutions. 

Proof of 
Humanity 

DAO community 
project 

Combines social verification with 
blockchain to establish unique human 
identities. 

Worldcoin Private initiative 
Uses biometric data to verify humanity, 
sparking debates on privacy and ethics. 

 

2.4 Discussion: Digital Identity as a Human Right 

Prompt Questions: 

1.​ Should digital identity be controlled by individuals, states, or global 
organizations? 

2.​ How can we balance privacy, convenience, and security? 
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3.​ Could self-sovereign identity systems help reduce inequality — or create new 
forms of exclusion? 

This discussion encourages participants to link blockchain’s philosophical promise 
of autonomy to real-world questions of ethics and power. 

 

3. The Future of Blockchain Governance 

3.1 Emerging Governance Models 

As blockchain ecosystems evolve, new governance paradigms are emerging: 

●​ Quadratic Voting: Gives more influence to broader consensus rather than 
wealth concentration. 

●​ Delegated Governance: Participants elect trusted representatives to vote on 
their behalf. 

●​ Reputation-Based Systems: Voting power determined by contribution history, 
not token holdings. 

●​ Hybrid Models: Combine on-chain automation with off-chain human 
deliberation. 

These experiments reflect a larger question: 

Can technology reinvent democracy — or will it replicate old inequalities in digital 
form? 

 

3.2 The Role of Public Goods and Collective Intelligence 

Blockchain enables collective funding and coordination for public goods such as 
open-source software, education, and climate projects. 

 Tools like Gitcoin’s quadratic funding mechanism embody the idea that 
communities can co-finance shared resources without central control. 

 

 Molengeek International 

                                                  Blockchain Introduction Program ​ ​ ​ ​
KA220-VET-C971A987 

54 



    

Learning Example: 

 A DAO-based environmental initiative raises funds for reforestation. 

 Every donation is transparently recorded, and smart contracts ensure funds are 
released only when milestones are met. 

 This demonstrates how blockchain can operationalize accountability and collective 
intelligence. 

 

4. Synthesis: Integrating Technology, Society, and Ethics 

This section synthesizes the full course content into a broader reflection on 
blockchain’s trajectory. 

Key Questions: 

●​ Has blockchain achieved its founding goal of decentralization, or has it 
created new forms of concentration? 

●​ How can regulation, ethics, and design work together to make blockchain 
inclusive? 

●​ What is the role of human governance in “autonomous” systems? 
●​ Will AI and blockchain converge to form self-governing digital economies? 

Critical Insight: 

 Blockchain’s long-term impact depends not just on code, but on the values 
embedded in its communities and governance models. 

 Decentralization is not an end in itself — it is a tool to redistribute power, if we 
choose to design it that way. 
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5. Closing Reflection Exercise – “Designing the Future DAO” 

Objective: To consolidate understanding of DAOs, identity, and governance by 
applying theory to creative problem-solving. 

Instructions: 

1.​ Form teams of 4–5 participants. 
2.​ Imagine a DAO that addresses a social issue of your choice (education, 

environment, health, or culture). 
3.​ Define: 

a.​ Mission and purpose 
b.​ Membership rules 
c.​ Governance token model 
d.​ Decision-making process 
e.​ Accountability mechanisms 

4.​ Present your DAO concept in a 5-minute pitch. 

Evaluation Criteria: 

●​ Originality and feasibility. 
●​ Ethical and social awareness. 
●​ Understanding of DAO mechanics. 

 

6. Summary of Key Takeaways 

1.​ DAOs represent programmable, transparent, and global forms of organization. 
2.​ Quadratic funding and community voting models attempt to make governance 

more equitable. 
3.​ Self-sovereign identity enables privacy-preserving digital citizenship. 
4.​ Blockchain’s future depends on integrating technological innovation with 

ethical design and inclusive governance. 
5.​ The promise of Web3 is not only decentralization — it is the reimagination of 

how humans coordinate, trust, and build together. 
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