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Overview of This Presentation



The Evolution of 
Computing from the 
“How” to the “What” 
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• The evolution of computing technologies enables us to focus on what matters 
most: solving problems, driving value, & shaping the future wisely

The Evolution of Computing from the “How” to the “What”
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The Evolution of Computing from the “How” to the “What”



The Evolution of Automotive 
Technology from the 
“How” to the “What” 
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Evolution of Automotive Technology from the “How” to the “What”

~120 years ago, to drive 
a car you had to know 

how to build a car

BUILD IT TO DRIVE IT
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MAINTAIN IT TO DRIVE IT
~70 years ago, to 

drive a car you 
had to know how 
to maintain a car

Evolution of Automotive Technology from the “How” to the “What”



9

Today to drive a car 
you merely must 
know how to fuel 

it or plug it in

FUEL IT TO DRIVE IT

Evolution of Automotive Technology from the “How” to the “What”
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Soon you won’t even have 
to know how to drive a car!

NO NEED TO DRIVE IT

Evolution of Automotive Technology from the “How” to the “What”
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Autonomous driving is 
becoming more common

Evolution of Automotive Technology from the “How” to the “What”



The Evolution of Computing 
Technology from the 
“How” to the “What” 
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Evolution of Computing Technology from the “How” to the “What”

If you wanted to use a computer 70 
years ago, you had to know how to 
build software (& maybe hardware)

BUILD IT WITH PUNCH CARDS



14

Evolution of Computing Technology from the “How” to the “What”

40 years ago, if you wanted to write software, 
you had to know how to code in a 3rd-generation 

language & debug low-level issues manually

CODE IT MANUALLY
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Recently, if you wanted 
to develop software, you 
needed to install the right 
libraries, use frameworks, 

& connect with APIs

ASSEMBLE IT WITH TOOLS

Evolution of Computing Technology from the “How” to the “What”



16See www.youtube.com/watch?v=OJLMClRrUv4 starting around the 4:30 mark

Now you don’t write much 
code: you just say/type what 
to do in natural language, & 
teams of AI agents generate, 

adapt, & test the solution

,

DESCRIBE IT IN NATURAL LANGUAGE

Evolution of Computing Technology from the “How” to the “What”

https://www.youtube.com/watch?v=OJLMClRrUv4


17See www.cisa.gov/resources-tools/resources/careful-adoption-agentic-ai-services 

,

Agentic AI is transforming other domains

Evolution of Computing Technology from the “How” to the “What”

http://www.cisa.gov/resources-tools/resources/careful-adoption-agentic-ai-services
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Overview of 
Computational Thinking
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Overview of Computational Thinking

See en.wikipedia.org/wiki/Jeannette_Wing 

• Computational thinking was heavily
influenced by Dr. Jeannette Wing

https://en.wikipedia.org/wiki/Jeannette_Wing
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Overview of Computational Thinking

See www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf 

• Computational thinking was heavily
influenced by Dr. Jeannette Wing

It represents a universally applicable attitude 
& skill set everyone, not just computer 

scientists, would be eager to learn & use

http://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf
http://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf
http://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf
http://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf
http://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf
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Overview of Computational Thinking

• Elements of computational thinking provide
the mindset that powers both coding & 
creativity in the age of AI

See en.wikipedia.org/wiki/The_Magical_Number_Seven,_Plus_or_Minus_Two

https://en.wikipedia.org/wiki/The_Magical_Number_Seven,_Plus_or_Minus_Two
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Overview of Computational Thinking

• Elements of computational thinking provide
the mindset that powers both coding & 
creativity in the age of AI

Apply structured reasoning to 
evaluate options, make decisions, & 
draw reliable/grounded conclusions

See en.wikipedia.org/wiki/Logic 

https://en.wikipedia.org/wiki/Logic
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Overview of Computational Thinking

• Elements of computational thinking provide
the mindset that powers both coding & 
creativity in the age of AI

Break complex problems into smaller, 
manageable components to analyze, 

solve, & integrate systematically

See en.wikipedia.org/wiki/Decomposition_(computer_science) 

https://en.wikipedia.org/wiki/Decomposition_(computer_science)
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Overview of Computational Thinking

• Elements of computational thinking provide
the mindset that powers both coding & 
creativity in the age of AI

Identify similarities, trends, & recurring 
structures to reuse helpful knowledge 
& accelerate solving complex problems

See en.wikipedia.org/wiki/Design_pattern 

https://en.wikipedia.org/wiki/Design_pattern
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Overview of Computational Thinking

• Elements of computational thinking provide
the mindset that powers both coding & 
creativity in the age of AI

Focus on essential details while 
filtering out distractions to create 

simpler, more useful models

See en.wikipedia.org/wiki/Abstraction 

https://en.wikipedia.org/wiki/Abstraction
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Overview of Computational Thinking

• Elements of computational thinking provide
the mindset that powers both coding & 
creativity in the age of AI

Create structured & scalable solutions 
by defining components, interactions, 
constraints, & workflows that achieve 
desired goals precisely & effectively

See en.wikipedia.org/wiki/Design 

https://en.wikipedia.org/wiki/Design
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Overview of Computational Thinking

• Elements of computational thinking provide
the mindset that powers both coding & 
creativity in the age of AI

Design repeatable processes that 
computers and/or AI can execute 

efficiently with minimal human effort

See en.wikipedia.org/wiki/Automation

https://en.wikipedia.org/wiki/Automation


28

Overview of Computational Thinking

• Elements of computational thinking provide
the mindset that powers both coding & 
creativity in the age of AI

Test, verify, & refine solutions 
to ensure accuracy, reliability, & 
alignment with intended goals

See en.wikipedia.org/wiki/Verification_and_validation

https://en.wikipedia.org/wiki/Verification_and_validation
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Overview of Computational Thinking

Computational thinking isn’t limited to 
coding —it turns complex problems into 
structured, repeatable processes that 
humans and/or machines can perform

• Elements of computational thinking provide
the mindset that powers both coding & 
creativity in the age of AI
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Using Computational Thinking 
in Our Daily Workflows
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From Daily Knowledge Work to Scalable AI-Augmented Solutions

AI-Augmented 
Problem Solving
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Tools
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Writing 
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Idea Development 

Computational Thinking Process
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From Daily Knowledge Work to Scalable AI-Augmented Solutions
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A Case Study of AI- 
Augmented Problem Solving

with ChatGPT
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example applies computational thinking to map 35 professors at a 
faculty retreat to 5 discussion groups with exactly 7 professors per group
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A Case Study of AI-Augmented Problem Solving with ChatGPT
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4

Faculty Rank 

Their Choices

5

AI Assigns 

Faculty to Groups

A Case Study of AI-Augmented Problem Solving with ChatGPT
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example that shows no-code
computational thinking to map 
professors to discussion groups
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example that shows no-code
computational thinking to map 
professors to discussion groups

1.Solicit discussion topics

• Use a Google doc

See en.wikipedia.org/wiki/Google_Docs 

https://en.wikipedia.org/wiki/Google_Docs
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example that shows no-code
computational thinking to map 
professors to discussion groups

1.Solicit discussion topics

2.ChatGPT groups topics & creates 
summaries from Google doc
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example that shows no-code
computational thinking to map 
professors to discussion groups

1.Solicit discussion topics

2.ChatGPT groups topics & creates 
summaries from Google doc

3.Use a Google form to gather 
faculty interest in topics

See en.wikipedia.org/wiki/Google_Forms 

https://en.wikipedia.org/wiki/Google_Forms
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example that shows no-code
computational thinking to map 
professors to discussion groups

1.Solicit discussion topics

2.ChatGPT groups topics & creates 
summaries from Google doc

3.Use a Google form to gather 
faculty interest in topics

• ChatGPT generated this form 
based on its summaries
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example that shows no-code
computational thinking to map 
professors to discussion groups

1.Solicit discussion topics

2.ChatGPT groups topics & creates 
summaries from Google doc

3.Use a Google form to gather 
faculty interest in topics

• ChatGPT generated this form 
based on its summaries

• Google collects responses
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example that shows no-code
computational thinking to map 
professors to discussion groups

1.Solicit discussion topics

2.ChatGPT groups topics & creates 
summaries from Google doc

3.Use a Google form to gather 
faculty interest in topics

• ChatGPT generated this form 
based on its summaries

• Google collects responses

• Stored in a CSV “spreadsheet”
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example that shows no-code
computational thinking to map 
professors to discussion groups

1.Solicit discussion topics

2.ChatGPT groups topics & creates 
summaries from Google doc

3.Use a Google form to gather 
faculty interest in topics

4.ChatGPT maps faculty onto 
desired discussion groups

• By group
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• This example that shows no-code
computational thinking to map 
professors to discussion groups

1.Solicit discussion topics

2.ChatGPT groups topics & creates 
summaries from Google doc

3.Use a Google form to gather 
faculty interest in topics

4.ChatGPT maps faculty onto 
desired discussion groups

• By group

• By person
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• ChatGPT yielded a solution 
quickly without the need to
write any code!

ChatGPT collapses coding complexity into conversation

Manual Coding (Hours) No-Code Reasoning (Minutes)
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A Case Study of AI-Augmented Problem Solving with ChatGPT

• We’ll now examine the ChatGPT conversation that generated these results
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A Case Study of AI-Augmented Problem Solving with ChatGPT
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A Case Study of Agentic 
AI with Google Opal
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• Google has released 
an agentic framework 
called Opal 

• Users apply natural 
language & a visual 
editor to describe 
their desired 
workflow 

See opal.withgoogle.com 

A Case Study of Agentic AI with Google Opal

https://opal.withgoogle.com/
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• Opal mini-apps can repurpose my long-
form videos into multiple formats

A Case Study of Agentic AI with Google Opal
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• Opal mini-apps can repurpose my long-
form videos into multiple formats

• Blog posts that distill insights

A Case Study of Agentic AI with Google Opal
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• Opal mini-apps can repurpose my long-
form videos into multiple formats

• Blog posts that distill insights

• Short 20-second teaser clips to drive 
engagement for longer videos &

A Case Study of Agentic AI with Google Opal
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• Opal mini-apps can repurpose my long-
form videos into multiple formats

• Blog posts that distill insights

• Short 20-second teaser clips to drive 
engagement for longer videos &

• AI-generated podcasts featuring 
conversational analysis similar to 
Google’s NotebookLM app

A Case Study of Agentic AI with Google Opal

See notebooklm.google 

https://notebooklm.google/
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• I’ve used Opal to create a mini-app 
for video content creation 

• This content-repurposing engine 
transforms a single video into a 
complete multimedia package 

A Case Study of Agentic AI with Google Opal
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Creating & Using the 
Video Content Creator 

Mini-App with Opal



58

• The “Video Content Creator” 
mini-app was created via a 
single simple prompt

Creating & Using the Video Content Creator Mini-App with Opal

Generate a mini-app that prompts a 
user for a video URL and then create
1. a 1,000-word blog post containing 

two images generated from the video,
2. a 20 second “trailer” video, 
3. a podcast summarizing the video 
and finally generate an interactive menu 
to select from the results
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• The “Video Content Creator” 
mini-app was created via a 
single simple prompt

Creating & Using the Video Content Creator Mini-App with Opal

Generate a mini-app that prompts a 
user for a video URL and then create
1. a 1,000-word blog post containing 

two images generated from the video,
2. a 20 second “trailer” video, 
3. a podcast summarizing the video 
and finally generate an interactive menu 
to select from the results
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• The “Video Content Creator” 
mini-app was created via a 
single simple prompt

Creating & Using the Video Content Creator Mini-App with Opal

Generate a mini-app that prompts a 
user for a video URL and then create
1. a 1,000-word blog post containing 

two images generated from the video,
2. a 20 second “trailer” video, 
3. a podcast summarizing the video 
and finally generate an interactive menu 
to select from the results
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• The “Video Content Creator” 
mini-app was created via a 
single simple prompt

Creating & Using the Video Content Creator Mini-App with Opal

Generate a mini-app that prompts a 
user for a video URL and then create
1. a 1,000-word blog post containing 

two images generated from the video,
2. a 20 second “trailer” video, 
3. a podcast summarizing the video 
and finally generate an interactive menu 
to select from the results
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• The “Video Content Creator” 
mini-app was created via a 
single simple prompt

Creating & Using the Video Content Creator Mini-App with Opal

Generate a mini-app that prompts a 
user for a video URL and then create
1. a 1,000-word blog post containing 

two images generated from the video,
2. a 20 second “trailer” video, 
3. a podcast summarizing the video 
and finally generate an interactive menu 
to select from the results
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• The “Video Content Creator” 
mini-app was created via a 
single simple prompt

Creating & Using the Video Content Creator Mini-App with Opal

Generate a mini-app that prompts a 
user for a video URL and then create
1. a 1,000-word blog post containing 

two images generated from the video,
2. a 20 second “trailer” video, 
3. a podcast summarizing the video 
and finally generate an interactive menu 
to select from the results
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• The “Video Content Creator” 
mini-app was created via a 
single simple prompt

Creating & Using the Video Content Creator Mini-App with Opal

Generate a mini-app that prompts a 
user for a video URL and then create
1. a 1,000-word blog post containing 

two images generated from the video,
2. a 20 second “trailer” video, 
3. a podcast summarizing the video 
and finally generate an interactive menu 
to select from the results

This prompt embodies several elements of computational thinking—Opal handles the rest
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• Opal generated this mini-app in just a few seconds

Creating & Using the Video Content Creator Mini-App with Opal

This mini-app is a good example of “no-code” computational thinking 
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• Opal generated this mini-app in just a few seconds

Creating & Using the Video Content Creator Mini-App with Opal

First, prompt the user for a URL to input to the mini-app
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• Opal generated this mini-app in just a few seconds

Creating & Using the Video Content Creator Mini-App with Opal

Create a transcript of the video & summarize its key points
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• Opal generated this mini-app in just a few seconds

Creating & Using the Video Content Creator Mini-App with Opal

Create prompts that generate a blog post (+ images), a ”teaser” video trailer, & a podcast
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• Opal generated this mini-app in just a few seconds

Creating & Using the Video Content Creator Mini-App with Opal

Feed these prompts to agents that carry out the prompts’ instructions
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• Opal generated this mini-app in just a few seconds

Creating & Using the Video Content Creator Mini-App with Opal

Generate an interactive menu that will display all the results



71

• Opal generated this mini-app in just a few seconds

Creating & Using the Video Content Creator Mini-App with Opal

Allow users to select which results to view in their preferred order
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• Opal generated this mini-app in just a few seconds

Creating & Using the Video Content Creator Mini-App with Opal
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• Opal generated this mini-app in just a few seconds

Creating & Using the Video Content Creator Mini-App with Opal



74Performing this workflow previously required hours of manual effort on my part 

Creating & Using the Video Content Creator Mini-App with Opal

• From a single no-code prompt, Opal seamlessly produced a multimedia 
package that streamlines a frequent part of my professional workflow



75

Creating & Using the Video Content Creator Mini-App with Opal

• Computational thinking with Opal transform ideas into impactful mini-apps
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A Case Study of Collage 
Creation with ChatGPT
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A Case Study of Collage Creation with ChatGPT

• I recently needed to enhance
a collage of family members
from the past ~100 years!

These photos were 
yellowing, blurry, & a 

range of tints & tones..
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A Case Study of Collage Creation with ChatGPT

• I started by using ChatGPT to unblur, repair, upscale, 
& colorize 18 scanned versions of the photos

The original collage was 16”x20” so I couldn’t scan it all in one fell swoop 
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A Case Study of Collage Creation with ChatGPT

• I ended up with 18 digital images of various 
shapes & sizes to put into a new photo collage
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A Case Study of Collage Creation with ChatGPT
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A Case Study of Collage Creation with ChatGPT

• Instead of creating the collage 
manually, I used ChatGPT to 
automatically arrange, crop, & 
resize the digital images onto 
a collage mat

I used the “Pro” version of ChatGPT 5.6 since other versions “hallucinated” the output
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Please read the following prompt and regenerate it 
so that it's more precise and will generate a result 
that respects the number of people in a given 
image so no one is truncated out when mapping 
the images to the shapes on the collage mat.

Please use the first attached collage mat image as 
a template and create a 300 dpi, 20×16 print-ready 

layout of each of the following 18 images precisely 
cropped to the corresponding opening in the 
collage mat (including the circles and ovals), with 
trim guides for easy cutting. I want to be able to 
send the resulting file directly to a photo lab with 
no additional layout work, so please do not change 
or distort any of the attached images.

A Case Study of Collage Creation with ChatGPT

• I then asked ChatGPT to revise 
my initial prompt so that it was 
much more precise 
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A Case Study of Collage Creation with ChatGPT

• The revised prompt is much more 
detailed & precise! 
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A Case Study of Collage Creation with ChatGPT

• Next, I simply asked ChatGPT to apply 
the revised prompt to my images!
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A Case Study of Collage Creation with ChatGPT

• ChatGPT ”thought” for ~30 minutes & then produced its first result 

However, all the photos are overly cropped to fit the spaces
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Please regenerate this image by increasing 
the size of the various photos so they fill 
the shapes (e.g., circles, ovals, and 
rectangles) better (i.e., so there is little or 
no "border" around the pictures), but make 
sure that the people in the photos are not 
cropped - just the backgrounds of the 
photos.

A Case Study of Collage Creation with ChatGPT

• Another prompt was necessary to 
scale the images better
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A Case Study of Collage Creation with ChatGPT

• ChatGPT ”thought” for another ~30 minutes & scaled the images better

Now all the photos fit the spaces much better
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A Case Study of Collage Creation with ChatGPT

• I then added a better background Replace only the plain white background 
surrounding and between the photographs 
in the first image with the exact color and 
painted texture from the second image. 
Preserve the first image’s original 
dimensions and layout. Do not redraw, 
regenerate, retouch, recolor, sharpen, crop, 
resize, move, or otherwise alter any 
photograph, person, face, clothing, object, 
frame, border, edge, or shadow. All non-
background pixels must remain identical to 
the source image.
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A Case Study of Collage Creation with ChatGPT

• Here’s ChatGPT’s output

Using a precise prompt & the “Pro” version ensured the photos weren’t distorted 
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A Case Study of Collage Creation with ChatGPT

• Here’s the final result with
manually added 3-D borders

Trying to get Chatgpt to add these borders automatically was a bridge too far..
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A Case Study of Collage Creation with ChatGPT
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Navigating Challenges & Risks 
When Applying Generative AI
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Navigating Challenges & Risks When Applying Generative AI

Skills Augmentation Skills Erosion
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• Computational thinking is easier 
to access than ever

Navigating Challenges & Risks When Applying Generative AI

See www.cs.wm.edu/~dcschmidt/PDF/software-05-00020.pdf 

http://www.cs.wm.edu/~dcschmidt/PDF/software-05-00020.pdf
http://www.cs.wm.edu/~dcschmidt/PDF/software-05-00020.pdf
http://www.cs.wm.edu/~dcschmidt/PDF/software-05-00020.pdf
http://www.cs.wm.edu/~dcschmidt/PDF/software-05-00020.pdf
http://www.cs.wm.edu/~dcschmidt/PDF/software-05-00020.pdf


95See www.chronicle.com/article/can-student-use-of-ai-to-write-prompt-higher-order-thinking 

• Computational thinking is easier 
to access than ever

Navigating Challenges & Risks When Applying Generative AI

A recent study found that 
students are more reflective & 
purpose-driven when using AI

https://www.chronicle.com/article/can-student-use-of-ai-to-write-prompt-higher-order-thinking
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• Computational thinking is easier 
to access than ever

• However, analytic reasoning & 
intellectual rigor are needed to 
avoid skills erosion & “brain-rot”

Navigating Challenges & Risks When Applying Generative AI

See www.digitalinformationworld.com/2024/12/oxford-names-brain-rot-as-2024s-word-of.html 
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• Computational thinking is easier 
to access than ever

• However, analytic reasoning & 
intellectual rigor are needed to 
avoid skills erosion & “brain-rot”

Navigating Challenges & Risks When Applying Generative AI

Cognitive offloading is healthy 
when the skill is already built.
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1. MUSEUM-QUALITY
SCISSORS & GLUE

TECHNIQUE
Now AI builds

collages in seconds

2. OLYMPIC-LEVEL
SPREADSHEET

SHUFFLING
AI optimizes, balances

& assigns

3. WRITING 500
LINES OF CODE

TO SAVE 5 MINUTES
I prompt it

& AI codes it

4. MANUAL
MULTIMEDIA

ASSEMBLY
AI builds content
across platforms

5. REWRITING THE
SAME PARAGRAPH

TWENTY TIMES
AI suggests better
versions instantly

6. EXPERT AT
TEDIOUS MOUSE

CLICKS
AI handles

the boring stuff

I’ve degraded my ability to 
• Cut out photos with scissors
• Trim by hand with precision
• Glue without bubbles or wrinkles

I now struggle to 
• Juggle dozens of Excel preferences
• Balance constraints with formulas 

that scare me
• Try making everyone happy

I’m forgetting how to
• Write boilerplate code by hand
• Debug syntax errors at 2 AM
• Feel pride in reprogramming 

simple tasks

I'm out of practice with
• Stitching contents file-by-file
• Exporting, converting & formatting
• Posting to multiple social media 

platforms manually

I now lack the stamina for
• Endless manual edits
• Divining the perfect sentence
• Counting commas & words

I’m losing my talent to 
• Menu dive
• Align, resize, & nudge pixels
• Drag, drop, copy, paste... repeat

Navigating Challenges & Risks When Applying Generative AI
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The Increasing Importance 
of Social Media Presence
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The Increasing Importance of Social Media Presence

• Academic success has historically 
emphasized publication-centric 
recognition for tenure & promotion
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The Increasing Importance of Social Media Presence

• Academic success has historically 
emphasized publication-centric 
recognition for tenure & promotion

• Increasingly, social media 
presence amplifies scholarly 
influence & real-world impact
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The Increasing Importance of Social Media Presence
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Where to Learn More 
About Generative AI 



106 Watch on YouTube: www.youtube.com/c/DouglasSchmidt 

Where to Learn More About Generative AI

http://www.youtube.com/c/DouglasSchmidt
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• My colleague Jules White at Vanderbilt University has dozens of freely-
available MOOCs on prompt engineering

See www.coursera.org/learn/prompt-engineering 

Where to Learn More About Generative AI

https://www.coursera.org/learn/prompt-engineering
https://www.coursera.org/learn/prompt-engineering
https://www.coursera.org/learn/prompt-engineering
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End of The Democratization 
of Computational Thinking: A 
Case Study of AI-Augmented

Problem Solving 
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