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Timeline of Computing e Al Readiness = compute + big data + models

3'd Generation:
integrated circuits

COMPUTING

1950 1970

2nd Generation:

4th Generation:

2010

1990 2000

3D graphics (GPU) GPUs are Mainstream

transistors

Microprocessor (CPU)

NVDA (1993)
AMD (ATI, 1985)

Parallel processing
1995, PC graphics cards

mainframes Digital. Sequential. Data centers
1999, GeForce 256, NVDA
Personal Computers: General Purpose GPU
Altair (1975),
CUDA, 2006 by NVDA
rovie 11976, e =y COIYTOU L@ ¢ommm o0
e1(1976) ¢ Parallel processing for smaller, independent
(1981)
operations: Crypto, ML, science
INTERNET
1969, ARPANET ! 1980s, 1990s, Dot-Com Boom Data Centers .
client/server Cloud Computing ‘ b Ig d ata
2003, Google.
2006, AWS.
TELECOM 2010, Facebook, Azure
. 1973, 1996, Cell phones are 2007, iPhone. the 2009, cell phones
1% cell phone digital. Have Internet 1 “smart” phone outnumber land lines.
| A/ ML
1986, BackPropagation ' d I — 2012, CNNs 2
Training weight adj from m 0 e S Spatial hierarchies for
errors. Images, computer vision
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Al Models

The context of this session explores "Artificial Narrow Intelligence” (ANI).

v/

Machine Learning &

Generative Al

B

Human-like creative
abilities

Generative Al is paving the
way to AGI
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Artificial General
Intelligence, AGI

o

Human-level intellectual
capabilities

Time of autonomous
machine

>
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Artificial Super
Intelligence, ASI

Surpassing human
intelligence

Superiority in most &
machine consciousness.




Al Models

Now, about these models...

Al Back to 1940s
. . Expert/
Machine Learning P
(ML) Rule Based Systems
improve automatically through experience and data. “GOFAI”
. SUpervise'd Knowledge-based language tools,
* Unsupervised “coded” by humans. Logic, rules.
 Reinforcement Learning Ex: Eliza.

ML models (computer algorithms).
They Learn. Get better. Require a lot of data (scale).
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amodels: Machine Learning to Generative Al

LLMs are an NLP model. Their function is fo process and generate text, with some being multimodal across image,
code, audio, video.
Al
LLMs can now be used for ML

i Al .
SEERBE (GenAL) purposes Classification, Regression | Clustering, Association

This area is growing - with new

apps and features. Therefore, DL
the examples are not neural networks
exhaustive, nor necessarily - LLMt NLP
ext generators
recommended. 3 language syntax and semantics Rule Based
Systems
Gen Al Apps: GOFAI

* LLMs: some are multi-modal - text, images, code, audio, video Generatlve AI

* Text-to-image: DALL-E, Imagen3, Midjolithey creates new content: Robotics

text, i , video, audio, code, chatting i
* Text-to-speech: ElevenLabs (voice synthesis) =ity [ligssy BHRIEt, SRR, e, HEng
: response to a prompt
* Text-to-video: Sora.
* Text-to-avatar: Synthesia
* Text-to-music: Suno, Udio, JukeBox
* Video-to-shorts clips: OpusClip
* Prompt-to-music: Soundraw (royalty free instrumental / beats).
e Suites: Adobe Creative Cloud, Canva Magic, RunwayML, CapCut

Neuro-Symbolic Al
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Al Models: ML~ DL~>NLP > LLMs HOW t0 Prompt

In language: Sample prompt: research

1) State the task. Task: Find videos (Youtube, Al apps) aligned to curriculum .

2) Provide a context. Context: Virginia Department of Education (VDOE) [History/Social

3) Give a role. Science] Standards of Learning [x.x].

4) Give an example. Role: You are an instructional design specialist, for grades [X].

5) Name the output format. Example: U.S. History, Grade X [paste wording from the standard].

6) Describe the tone. Output : Table with columns: Standard [Video Resource | Source/Link

Tone: no explanations, just the table output.
Refine. all results!

Perfect Prompt =

[task] + [contes

o TN

Jeff Su (8 minutes)
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Al Models: ML > DL > NLP > LLMs Sample prompt #2

ChatGPT4 Prompt Input: Product Launch
Task: Write a press release for a new product launch.

Context: [PosiePots] is launching [Washboard], a [another
self watering planter, crafted with a bold, artistic touch.
Washboard design is the perfect canvas for your grand
plants and larger botanical aspirations, making a striking
statement in any space.]

Target audience is [both consumers and businesses].

Role: You are a corporate marketing communications
writer.

Example: Product: Posie Pot — patented design to make
plant growth achievable for any home, office, or garden.

Output Format: Press release with headline, subhead,
date/location, body paragraphs, and boilerplate (“About
[Company]”).

Tone: Professional, clear, persuasive.

Output:

FOR IMMEDIATE RELEASE

PosiePots Unveils “Washboard™: A Bold Self-Watering Planter for Grand Botanical Ambitions
Striking design meets sustainoble function in the lotest oddition to the PosiePots collection

Scottsdale, AZ — September 7, 2025 - PosiePots, the design-forward brand known for its patented planters
that make plant growth accessible in any home, office, or garden, today announced the launch of

Washboard, a self-watering planter with a bold artistic profile,

The Washboord planter is designed as both a functional vessel and a statement piece. Its distinctive ridged
silhouette serves as a canvas for large plants and dramatic greenery, offering an art-inspired alternative to
traditional planters. With built-in self-watering technology, Washboord allows both consumers and
businesses to nurture larger botanical displays with less maintenance.

"Washboard continues our mission to blend design and sustainability,” said [Founder/CEQ Mame], founder of
PosiePots, “It empowers pecple to showcase plants as living art, while simplifying care through our proven

self-watering system.”

Customer Perspective

“As an interior designer, I'm always searching for statement pieces that are both beautiful and practical,” said
IMaria Lopez of Verde Interiors, “The Washboard planter is exactly that—it's sculptural, it elevates my cients’
spaces, and the seif-watering system makes plant care efforiless.”

The launch expands PesiePots’ ineup of innovative planters, which already includes the award-winning Posie
FPot, recognized for its patented design that makes plant growth achievable for any space. With Washboard,
the company reinforces its commitment to combining craftsmanship, sustainability, and creativity in
everyday environments,

Availability
The Washboard planter will be available starting October 15, 2025, at www.posiepots.com » and through
select retail partners nationwide.

About Posie Potﬂ

PosiePots designs and crafts innovative planters that merge artistry, sustainability, and functionality. With
patented self-watering technology and a bold design ethos, PosiePots makes it easy for people and
businesses to grow thriving greenery in any setting.

For media inguiries, please contact:

[Name]

[Title]

[Email Address]

Bhana Mimharl AL
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#+ Instagram / Short Post (Visual + Engaging)
Introducing Washboard

The planter that's as bold as your botanical dreams.
Self-watering «*

Sculptural design

Big impact «

Launching 10.15.25 at posiepots.com .
#PpsiePots #\WashboardPlanter #PlantCesign



AlModets: LLM Summary

HOW AN LLM WORKS:
FROM WORDS TO ANSWERS

You Type 1. You Type a Sentence
a Sentence e.g. “Why is the sky blue?
@ m 2. The Model Breaks it Into
| | | |

Tiny Pieces (Tokens)

@ @ All a numbers work together

in a network to look for relatonhcs

¥

@ 4.The Model Uses Weights
and Biases to Find Patterns
All the numbers work together
in a network to look for
relationshlps

5.1t Predicts What Corvies Next
or What the Answer Shouid'Be

It uses patterns it learned
from tons of texts to make a best

[ 2 guess
(. 7 You See Everyhing Together

The model compares the new word
to the larger sentence

Because
molecules in
he air scatter
blue light more

than red

7 You See the Response!

Like: “Because molecules in the
air scatter blue light more than ret

07/28/2025

Check ev-er-y-thing

(LLM typo)

HOW AN LLM WORKS:
FROM WORDS TO ANSWERS

Why is sh ) 1. You Input a Sentence
sky blue? e.g. “Why is the sky blue?”
J/

v

Wy is ] ﬂ,e] bluez| 2. Sentence is Mapped

to Enbeedings

@ Tokens are Mapped to
v

4. Processing Across Many
Layers Using
Parameters ((Weights & Biases)

(the model is trained via
backpropagation)

“

5. Prediction is Generated

(the model is trained
via backpropagation )

S 6. Output is Assembled

v

Because 7 Text is Produced
mole_cules " “Because molecules in the
the air scatter air scatter blue light more than
blue light more red”
than red

Teacher’sDaughter, Bridging Industry & Education



Al Framework -tools from LLMs to Apps

(6) Al £ GPPS\'
Assistants \\d a \O'\' 0 Microsoft Copilot ® Meta Al ¢ Pi (Inflection)
Helper tools you can talk to BL\ ¢ Perplexity Al (Comet) e Character.ai ® Replika

e YouChat ® Notion ® Al Khanmigo

(5) Al Powered Apps

apps or websites
that use LLMs for smarter features

Grammarly ¢ Dall-E ® Midjourney ® Jasper ® Descript
e Schoolai ®* Google Docs Gemini ® Canva Magic Write
e Quizlet Q-Chat ¢ Duolingo Max

(4) Automated Agents
autonomous workers AutoGPT ¢ BabyAGI ¢ AgentGPT ¢ CrewAl ® SuperAGlI ¢
can plan and complete tasks with human prompting Camel AGI » MetaGPT ¢ E2B.dev © JiznAgents

2) APls and SDKs
Google PaLM API| » Meta LLaMA API * Azure OpenAl

Developer tools :
to plug into Al models or build new apps. e LangChain SDK e Llamalndex SDK ¢ Jumpstart

 DSPy
tion
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How do we use Al tools? Co-labor, not Replace

Many would agree the goal with AT Governa nce
(\\ANIM)

is to empower, not replace.

The requires Governance.

The processes, standards, and guardrails to ensure tools are safe and ethical.

1. Policy
Effective governance begins with policies. They must be principal-based and actionable.
= Look for: Acceptable Use Policy, Responsible Al charter.
= For Educators: eric.ed.gov — Dept of Ed Al Toolkit
Global Al (perthe VDOE DLI) U.S., EU Al Act, China, Canada

2. Tools

Lifecycle management, risk management, model validation, bias detection, audits, etc.
= QEDC - Catalogue of Tools & Metrics for Trustworthy Al
= Partnership on Al, Algorithmic Justice League
= Corporate: IBM Watsonx.governance, Microsoft Responsible Al, Google Vertex Al.

AT Governance takes community. It is as

broad as AT itself - 3. Collaborative Design
across sectors, ages, and skillsets The teams responsible for Al governance must be as diverse and multidisciplinary as the
(from communication o coding). challenges being addressed.

) ) = Al ethics boards and councils.
Examples provided are not exhaustive.

07/28/2025 Teacher’sDaughter, Bridging Industry & Education 10


https://eric.ed.gov/?id=ED661924
https://eric.ed.gov/?id=ED661924
https://eric.ed.gov/?id=ED661924
https://www.whitehouse.gov/presidential-actions/2025/01/removing-barriers-to-american-leadership-in-artificial-intelligence/
https://www.ibm.com/think/topics/eu-ai-act
https://www.loc.gov/item/global-legal-monitor/2023-07-18/china-generative-ai-measures-finalized/
https://publications.gc.ca/collections/collection_2021/sct-tbs/BT48-31-2021-eng.pdf
https://oecd.ai/en/catalogue/overview
https://oecd.ai/en/catalogue/overview
https://oecd.ai/en/catalogue/overview
https://oecd.ai/en/catalogue/overview
https://www.ajl.org/

How do we teach with AI? Al in Education

VDOE Guidelines for Al Integration

...we must empower teachers with deeper practical knowledge

o[

English majors, not coders, have an advantage with generative Al. 'f

The ability to craft compelling stories and clearly articulate ideas in plain English

is becoming more valuable than the ability to write code.

ADVANCING ARTIFICIAL INTELLIGENCE
EDUCATION FOR AMERICAN YOUTH

07/28/2025 Teacher’sDaughter, Bridging Industry & Education I




Alin Education: VDOE Standards by Subject

VDOE Standard Description

ENGLISH,
READING, &
LITERACY
(K-12)

HISTORY &
SOCIAL
SCIENCE
(K-12)

07/28/2025

2024 English Standards progression
across Language Usage, Communication
and Multi-Modal Literacies, and Research

K-3: social studies 4 strands: history,
geography, civics, and economics.

4-6: Virginia Studies, United States
History. 7-8: Civics and Economics, World
Geography.

9-12: World, Virginia, and United States
History and Government. Emergence of a
Global Age, Age of Revolutions, Global
Interactions, Era of Global Wars.

Teacher’sDaughter, Bridging Industry & Education

How the Standard Is Used in Al or LLMs

* An understanding of language structure is essential for precise LLM
prompting and refinement.

* Communication with effective expression and audience awareness
helps ensure prompts are clear, contextually appropriate, with
appropriate tone and style.

* Research involves critical thinking, needed to assess the reliability of
LLM output and synthesize it effectively.

Students express higher motivation and deeper understanding of
historical data when digital media is used in the classroom.

* Evaluate the reliability and bias of resources, Al or man-made.

* Engage in deep analysis with focus on present-day implications, then
create new forms of historical expression that Al cannot replicate—
prioritizing creativity and discernment (Trust & Maloy, 2023).

* “Banning generative Al is not a long-term solution; cultivating Al literacy

is”. (AHA Council, July 29, 2025).

12



alin Education: VDOE Standards by Subject

VDOE Standard Description

MATHEMATICS Computation and Estimation
(K-8) Number and Number Sense

Measurement and Geometry
Probability and Statistics
Patterns

Functions

Algebra

ALGEBRA 1 Expressions and Operations
Functions
Statistics

How the Standard Is Used in Al or LLMs

* Converting numbers to different formats: just as 2= 0.5 =50%, is how
LLMs convert a word into different forms — a token (word/phrase), a
vector (hnumber), embedding (many tokens, weighted in context).

Algebra deals with symbolic representation of relationships.

* Concepts like slopes and intercepts relate to how models weigh different
features and assess a vector's context.

* Boxplots help ML models with feature selection and preprocessing.
* Scatterplots reveal correlations, trends, and clusters.

» Statistics is the foundation for data distributions, which is part of model
evaluation. Metrics include accuracy, precision, recall, and F1 score.

07/28/2025 Teacher’sDaughter, Bridging Industry & Education 13



Al in Industry

“...Alis an excellent mechanism by which we test the upper limits of every institution we

have. ..
-- Dr. Rumman Chowdhury

* pioneered the first-ever Al bias
bounty program.

* CEO and co-founder of
Humane Intelligence.

* Former Engineering Director,
ML Ethics, Twitter

07/28/2025

.Institutions are being stressed.. .Al is helping poke holes in it...”

Semiconductor Ecosystem

B e

o SK hynlx

ANALOG
DEVICES

Infegra‘l‘ed Device

Deiign Manufacturing
Fabless Chip Firms m Foundries [ Testing,
; Packaging, &
AMDcl Quaicomn =% @ . i LI Assemby
_ MEDINTEK St oreRe TSIMIC Al TER
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Al in Industry: S&P 500 Top Companies - Recent Years (YOY) S

Zoom in. For recent years, what are the top companies? What sector are they in?

Largest 20 S&P 500 Companies by Market Cap in 2025

(as of 8/29/2025, in billions USD)

Ersd) NVIDIA
§[73 Microsoft
ERLE) Apple

|

PAYE] Alphabet
ERRH Amazon.com
QL= Meta Platforms
Broadcom
RRUESY Berkshire Hathaway
il Tesla
l:22:8:5) )PMorgan Chase
Walmart

!
&
&

[TwEY Eli Lilly
Mastercard
Netflix

2025

Top 20 total: 28,2528

L) Johnson & Johnson

Costco Wholesale
Home Depot S&P 500 totak: 57.950B

dUSU’y &
) 5\0

G
c.
o
>

O
(2]

Teacher'sDaugtter

Largest 20 S&P 500 Companies by Market Cap in 2024
as of 12/31/2024, in billions USD)

EXEH Apple

E¥Le] NVIDIA
EAEZY Microsoft
PEEN] Alphabet
PEVA Amazon
1,29 =S5
Broadcem
Berkshire Hathaway
Walmart

JPMorgan Chase
Mastercard
Exxon Mobil
Oracle
UnitedHealth
Costco

Procter & Gamble

2024

Top 20 total: 25,5068
S&P 500 total: 52,8718

B3] Home Depot

Largest 20 S&P 500 Companies by Market Cap in 2023
{as of 12/31/2023, in billions USD)

] Apple
PALS Microsoft

[ T ) e
(N ) -
T o T
) o/ ocebook
Tesia
et
i Lily

22 Broadcom
JPMorgan Chase
UnitedHealth

Walmart

B vstercac
Biocon Mobil
Johnson & Johnson

Procter & Gamble

[ [

s makes a
great data
visualizationl!

(Tableau academic
licenses are freg

023

Top 20 totak 17,9928
S&P 500 totak: 40,0408

R

Largest 20 S&P 500 Companies by Market Cap in 2022
(as of 12/31/2022, in billions USD)

EALTY Apple
RNE Microsoft

Alphabet

I
>
g
§
]

B
UnitedHealth
T ohrson & Johnson

JEPER) cocon Mobil
IR /- viorgan Chase

Walmart

Procter & Gamble
i Lilly
Grven
Mastercard
e e
Meta/Facebook

25763 [ S&P 500 total: 32,1308

2022

Top 20 total: 12,2258

W gasic Materials @ Communication services [ Consumer Cyclical Consumer Defensive [ energy M Financial services [l Healthcare 8 Industrials
B Technology W Utilities

Largest 20 S&P 500 Companies by Market Cap in 2021
{as of 12/31/2021, in billions USD)

2,902 S
PP Microsoft
Alphabet

Amazon

a

FAEL] Meta/Facebook
NVIDIA
[Z2XE] Berkshire Hathaway
JIZX3) UnitedHealth
JI¥3) /°Morgan Chase

Visa

Johnsen & Johnson

Home Depot
Walmart

Procter & Gamble
Bank of America
Mastercard
o

Walt Disney

Broadcom

2021

Top 20 total: 17,1278
S&P 500 total: 40,3608

B Basic Materials B Communication Services ll Consumer Cyclical Consumer Defensive [ Energy B Financial Services I Healthcare [ industrials

B rechnology B utities

Largest 20 S&P 500 Companies by Market Cap in 2020
(as of 12/31/2020, in billions USD)

Apple
Microsoft

Amazon

Alphabet

MetafFacebook

Berkshire Hathaway

Johnson & Johnson

JPMorgan Chase
Mastercard

i rocter & Gamble
UnitedHealth

Walt Disney
o

P22) Payeal
Bank of America

2020

Top 20 total: 13,1548

Verizon S&P 500 total: 31,6608
@ Basic Materials [ Communication Services [ Consumer Cydlical M Consumer Defensive [ Energy [ Financial Services [l Healthcare ([ Industrials

|8 Technology W utilities

07/28/2025
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From Chalkboards i
To Chatbots ... m

Al (6)
Al
ML ASSISTANTS 77,
Classification, Regression | Clustering, Association 9%’
DL A
I O , LLM e (5) Al POWERED APPS
00 O text gaherators NLP Rule Based
4 language syntax and semantics Systems tf) AGENT:‘; g
EEEEEEEEEEEE a
. . — 5
Societv evolves Generative.Al g
y o text, images, video, audio, code, chatting in Robotics @
d d I response to a prompt (2) APIs and SDKs -
So do educator tools. -
28

And some concepts stay with us from kindergarten.

Hold hands

It's okay, you can
and stick together

divide me by 1.
T'll be the same.

Help shape AI's impact!

Explore tools updates,
Standards alignment, & creative uplifts at

TeachersDaughter.org
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