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100 rotating drums

10 miles of wire

1 million soldered connections





Alan Turing was a British 
mathematician and computer 
scientist. 

Considered the father of theoretical 
computer science and artificial 
intelligence. 

He made major contributions to 
theoretical computer science and 
cryptanalysis. 

During World War II, Turing he helped 
break German ciphers. 
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2nd Industrial 
Revolution

Technological Transformation:
AI integration, like electricity's introduction, marked a transformative leap in 
technology for the future workforce.

Job Transformation:
AI, similar to electricity in manufacturing, transforms jobs, automating routine 
tasks, and giving rise to new roles in development, maintenance, and ethical 
oversight.
Differences:
1. Nature of Automation: Mechanized physical tasks; AI goes further, automating 

both physical and cognitive tasks across diverse sectors beyond manufacturing.
2. Skill Requirements: AI demands skills in digital literacy, data analysis, and 

collaboration with intelligent systems, diverging from the manual and 
mechanical skills of the 2nd Industrial Revolution.

3. Global Collaboration: AI promotes global collaboration through digital 
connectivity, contrasting with the 2nd Industrial Revolution's focus on regional 
industrial advancements.

4. Ethical Considerations: AI's ethical challenges, including data privacy and 
algorithmic fairness, pose a distinct concern not prevalent in the 2nd Industrial 
Revolution, necessitating continuous attention and regulation.



3rd Industrial 
Revolution

Technological Transformation:
AI integration, like the internet, marked a transformative leap in advanced 
technologies becoming integral to daily life and work processes.

Job Transformation:
The internet led to the digital economy's rise; AI is anticipated to drive economic 
progress, emphasizing innovation, efficiency, and new business models.

Differences:
1. Nature of Automation:

Highlighted digitalization and the internet; AI advances further with machine 
learning and cognitive capabilities, impacting a wider range of tasks and 
industries.

2. Skill Requirements: The skill requirements for AI adoption include a focus on 
data science, machine learning, and collaboration with intelligent systems. In 
contrast, the 3rd Industrial Revolution emphasized digital literacy, coding, and 
skills related to the use of internet technologies.

3. Global Collaboration: AI fosters global collaboration on an unprecedented 
scale, facilitated by digital connectivity. 

4. Ethical Considerations: Internet ethics emphasize privacy, cybersecurity, and 
information accuracy, while AI introduces additional concerns such as data bias, 
transparency, and job displacement.



The Five Big Ideas of AI

Perception

Representation and Reasoning

Learning

Natural Interaction

Societal Impact



Perception

• Computers perceive the world using 
sensors. 

• Perception is the process of 
extracting meaning from sensory 
signals. 

• Making computers “see” and “hear” 
well enough for practical use is one 
of the most significant achievements 
of AI to date.



Perception (IRL)
• In autonomous vehicles, AI uses 

sensors like cameras, lidar, and radar 
to interpret the environment, making 
real-time decisions for safe navigation.

• Perception enables the autonomous 
vehicle to make real-time decisions, 
such as adjusting speed, changing 
lanes, and responding to traffic 
conditions, contributing to safe and 
efficient navigation.



Representation and Reasoning

• Agents use representations for 
reasoning in AI.

• Constructed through data 
structures, these representations 
support deriving new information.

• AI agents handle complex 
problems but differ from human 
thinking.



Representation and Reasoning

• Representation and reasoning in 
AI is found in virtual assistants 
like Amazon's Alexa or Apple's 
Siri.

• Using reasoning algorithms, 
virtual assistants process user 
information, derive intent from 
queries, and provide relevant 
responses



Learning

• Computers learn through machine 
learning, finding patterns in data.

• AI progress is driven by learning 
algorithms creating new data 
representations.

• Successful implementation 
requires substantial training data.

• Data is usually supplied by 
humans but can be acquired by 
machines.



Learning

• Netflix employs AI for personalized 
content recommendations.

• Algorithms analyze user 
preferences and viewing history.

• Continuous learning enhances 
recommendations for improved user 
satisfaction.



Natural Interaction
• Intelligent agents require diverse 

knowledge for natural collaboration.

• Ideal interaction includes natural 
language, cultural knowledge, and 
emotional responsiveness.

• Deep neural networks, like large 
language models, enable these 
advanced capabilities.

• Progress in technology enhances 
human-like interactions with intelligent 
agents.



Natural Interaction
• Distinct from Alexa or Siri, "ChatGPT" 

by OpenAI exemplifies natural 
interaction in AI by responding to user 
input in conversational, human-like 
language

• ChatGPT employs advanced natural 
language processing to understand and 
generate contextually relevant 
responses.

• Users can engage with ChatGPT in a 
seamless and intuitive manner, making 
it a practical and effective example of 
natural interaction in AI.



Societal Impact

• AI has positive and negative 
impacts on society.

• It transforms various aspects of 
life but requires consideration of 
potential harms.

• Biases in training data should be 
addressed.

• Ethical criteria are essential for AI 
design and deployment.



Societal Impact
Positive Societal Impact:
•AI enhances healthcare diagnostics, 
aiding in early and precise disease 
detection through accurate analysis of 
medical images.

Negative Societal Impact:
•Facial recognition AI exhibits biases, 
particularly against certain 
demographics, leading to discriminatory 
outcomes and privacy concerns.



“Integrating the 5 Big Ideas of AI into K-12 education 
is a forward-looking strategy that supports 
educational goals by fostering critical thinking, 
creativity, problem-solving, ethical awareness, and 
career readiness. 

This approach not only equips students with AI 
knowledge but also prepares them to be informed 
and responsible citizens in an increasingly AI-driven 
world. 

The 5 Big Ideas of AI provide a solid foundation for 
AI education that aligns with the broader educational 
mission of preparing students for success in 
college/career for today and into the future.”

--California Department of Education
Learning about AI, Learning with AI
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