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Motivating question:

Technology is changing our world 
at a rapid pace.

How do we prepare our students 
for the future?



“AI is a fundamental risk to the 
existence of human civilization.”
--Elon Musk

“People always fear change. People 
feared electricity when it was 
invented, didn't they? People 
feared coal, they feared gas-
powered engines... There will 
always be ignorance, and 
ignorance leads to fear. But with 
time, people will come to accept 
their silicon masters.”
--Bill Gates

Technology can be Frightening



Stephanie Tena-

Meza

Artificial Intelligence is….



“Just as electricity and the Internet transformed the world, I 
think the rise of modern AI technology will create a lot of 
opportunities ...”
--Andrew Ng

“Electricity is an example of a general purpose technology, like 
the steam engine before it. General purpose technologies drive 
most economic growth, because they unleash cascades of 
complementary innovations, like lightbulbs ...”
--Erik Brynjolfsson

Technology is Changing the World



The Future of Work

• At least 30% of the activities associated with the 
majority of occupations in the United States could be 
automated, which includes even knowledge tasks that 
were previously thought to be safe according to 
a McKinsey Global Institute report.

• Artificial intelligence algorithms and intelligent 
machines will be co-workers to humans. The human 
workforce will need to develop a level of comfort and 
acceptance for how man and machine can collaborate 
using the best that both bring to the workplace.

--Forbes, June 2019



The Organisation for Economic Co-
operation and Development (OECD)



The Organisation for Economic Co-
operation and Development (OECD)



What can we do?

We live in a society exquisitely dependent on science 
and technology, in which hardly anyone knows 
anything about science and technology. This is a clear 
prescription for disaster.

--Carl Sagan



Teaching Technology

• Computational methods are influencing 
every academic field and every industry.

• However, the education system is not 
preparing students to use this technology.

• By only teaching technology to the ”techies” 
we are depriving most learners important 
skills.

• How do we inspire stud ents from a broad 
spectrum of interests to engage in learning 
technology.



The Traditional Classroom
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Inspired? Engaged? Curious?

How do we engage students 

in learning technology?



Computational Thinking is

In the words of Jeanette M. Wing in her founding 
article (ACM 2006) on Computational Thinking:

Computational thinking is a grand vision to guide 
computer science educators, researchers, and 
practitioners as we act to change society’s image of 
the field. 

We especially need to reach the pre-college audience, 
including teachers, parents, and students….

The problem domain and solution domain are limited 
only by our own curiosity and creativity…”



Computational Thinking is 
Multi-Disciplinary



Goal of Multidisciplinary CT
• Engage students from a broader range of 

backgrounds in learning computational methods.

• This will diversify the community of technologists, 
bringing a more diverse set of ideas to influence 
the direction of technology.



Technology for the Benefit of  
Humanity @Stanford

• Stanford AI4ALL – Pathways for girls to become leaders 
in Artificial Inteligence.

• Stanford HAI (Human-Centered AI) – Bringing together 
leading thinkers across multiple fields so that we can 
better prepare future leaders to learn, build, invent and 
scale with purpose, intention and a human-centered 
approach.



AI will change the world. 
Who will change AI?

Bill Gates
Fei-Fei Li

Olga Russakovsky Stephanie Tena Meza



Stephanie Tena Meza at 

Stanford AI4ALL

Stanford HAI Symposium

Who will change AI?



Computational Humanities

The digital humanities at Stanford sit 
at the crossroads of computer 
science and the humanities. Since 
the 1980’s, a wide range of 
computational tools have enabled 
humanities scholars to conduct 
research at a scale once thought 
impossible.

• History – analysis of historic data

• Literature – literary analysis
• Knowledge networks in the Age of 

Enlightenment



Computational Sociology
• The Center for Computational Social Science at 

Stanford supports social science research by using 
computational techniques to analyze big data. 

• Today huge amounts of data are available to use for 
research on human behavior: website clicks, 
medical records, social media data. This data can be 
used to address larger societal issues of inequality, 
healthcare, education, democracy, and more.



Computational Biology
• Computational Biology is one of the most exciting fields of 

modern science. 

• Molecular Biology has transformed into information sciences, 
algorithmics, computational tool building and massive data 
analysis…

• Transforming biology education and making personalized 
medicine a reality. 

• The constant influx of new technologies, new data, and new 
insights provide ongoing opportunities in industry and academics.



Computational Education

• Individualized  instruction -- adaptive learning models

• Personalized instruction

• Concept mapping 

• Identifying and delivering the most effective content



Using Technology in Education at 
Stanford University
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• Rooted in “Computer Aided Instruction” at Stanford, from the 
early 1960s, using the computer as an intelligent tutor.

• Stanford’s Education Program for Gifted Youth (EPGY) starting in 
1992, building out online mathematics curriculum K-12+university.

• Stanford Online High School launched in 2005

• Original online courses licensed to a private company in 2012



Computational thinking in…

• Legal studies

• Political science

• Art 

• Music

• Mathematics

• Physics

• Chemistry



What Computational Thinking is… 
and is not – Jeanette M. Wing

• Conceptualizing, not programming. 

• Fundamental, not rote skill. 

• A way that humans, not computers, think. 

• Complements and combines mathematical and 
engineering thinking. 

• Ideas, not artifacts. 

• For everyone, everywhere. 



The “5th C”

The“4C’s of 21st century” skills—critical thinking, 
creativity, collaboration and communication—have 
seen growing recognition as essential ingredients of 
school curricula. This shift has prompted an uptake in 
pedagogies and frameworks such as project-based 
learning, inquiry learning, and deeper learning across 
all levels of K-12 that emphasize higher order 
thinking over rote learning…. we need computational 
thinking (CT) to be another core skill—or the “5th C” 
of 21st century skills—that is taught to all students.

-- Shuchi Grover



Computational Thinking in Practice

Computational thinking (CT) is a problem-solving process
that includes (but is not limited to) the following characteristics: 

• Formulating problems in a way that enables us to use a 
computer and other tools to help solve them

• Logically organizing and analyzing data

• Representing data through abstractions such as models and 
simulations

• Automating solutions through algorithmic thinking (a series of 
ordered steps)

• Identifying, analyzing, and implementing possible solutions 
with the goal of achieving the most efficient and effective 
combination of steps and resources 

• Generalizing and transferring this problem solving process to 
a wide variety of problems

ISTE and CSTA, 2011



Transforming the Curriculum
• Modules that can be 

used as 
supplements.

• Project-based using 
real problems across 
a range of 
disciplines.

• Emphasize the skills 
rather than the 
technology.



Where to find content

• Center for Computational Thinking Carnegie Mellon 
University

• AI4ALL Open Learning
• Online

• Teacher engagement

• Wolfram Computational Thinking Initiative
• Platform

• Content

• Teacher training



Conclusion

• Technology is rapidly changing the world...

• …we have an opportunity and an obligation 
to guide education to prepare our students 
for this change.
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