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AGENDA

What is CS?

Why to Teach CS?
How to Teach CS, Al? Example Curriculum
Reflections




OBJECTIVES

e To define CS

e To recognize the role of CS in education

e To identify curriculum and strategies of
teaching CS

e To reflect and plan next steps



Ice-breaker

© What is CS?
© Why do we teach CS?

Link: bit.ly/BCPCS2



What is CS?



Computer science (CS) is the study of computers
and algorithmic processes, including their
principles, their hardware and software designs,
their applications, and their impact on society

Tucker, 2003, p. 6



Where is CS used?



INFORMATION
TECHNOLOGY

MANUFACTURING
- TR

Designing security software or
developing mobile communication
devices, networks and
applications

Designing and using simulations to improve
products


Presenter Notes
Presentation Notes
Source https://code.org/files/computer_science_is_foundational.pdf

Complete List
In information technology—designing security software and hardware systems or developing mobile communication devices, networks and applications.
In manufacturing—designing and using simulations to improve products. 
In healthcare—exploring the vast quantities of data produced by new DNA sequencing techniques, developing new remote monitoring systems for patients, or designing security and privacy for medical records.
In retail—analyzing data to predict trends and improve inventory management.
In weather forecasting—developing and interpreting models that predict the behavior of hurricanes.
In the arts—designing new special effects for movies or composing digital music.
In financial services—designing and overseeing automated trading services.

Information Technology - https://www.bestcolleges.com/careers/technology/computer-science/
Manufacturing - https://www.necc.mass.edu/learn/credit-programs/technology-and-engineering/certificate-advanced-manufacturing-precision-machining/
Healthcare - https://www.computersciencedegreehub.com/faq/healthcare-industry-hire-people-computer-science-degrees/
Retail - https://www.geekwire.com/2019/seattle-startup-swiftly-raises-15-6m-launches-supermarket-os-help-retailers-battle-amazon/
Weather Forecasting - https://science.howstuffworks.com/nature/climate-weather/storms/meteorology3.htm
Arts - https://www.cs.umd.edu/article/2013/11/ben-shneidermans-tree-map-data-art-appears-maryland-computer-science-instructional
Arts 2 - https://www.statepress.com/article/2019/02/spartcult-senior-courtney-ngai-uses-computer-science-to-better-understand-dance
Financial Services - https://www.investopedia.com/articles/forex/11/forex-careers.asp



Designing new special effects for
movies or composing digital music

FINANCIAL
SERVICES

Designing and overseeing
automated trading services
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Presenter Notes
Presentation Notes
Source https://code.org/files/computer_science_is_foundational.pdf

Complete List
In information technology—designing security software and hardware systems or developing mobile communication devices, networks and applications.
In manufacturing—designing and using simulations to improve products. 
In healthcare—exploring the vast quantities of data produced by new DNA sequencing techniques, developing new remote monitoring systems for patients, or designing security and privacy for medical records.
In retail—analyzing data to predict trends and improve inventory management.
In weather forecasting—developing and interpreting models that predict the behavior of hurricanes.
In the arts—designing new special effects for movies or composing digital music.
In financial services—designing and overseeing automated trading services.



HEALTHCARE

Exploring the vast quantities of
data produced by new DNA
sequencing techniques, and more

RETAIL

%jt
-

>y, \
Cx
Analyzing data to predict trends

and improve inventory
management

1


Presenter Notes
Presentation Notes
Source https://code.org/files/computer_science_is_foundational.pdf

Complete List
In information technology—designing security software and hardware systems or developing mobile communication devices, networks and applications.
In manufacturing—designing and using simulations to improve products. 
In healthcare—exploring the vast quantities of data produced by new DNA sequencing techniques, developing new remote monitoring systems for patients, or designing security and privacy for medical records.
In retail—analyzing data to predict trends and improve inventory management.
In weather forecasting—developing and interpreting models that predict the behavior of hurricanes.
In the arts—designing new special effects for movies or composing digital music.
In financial services—designing and overseeing automated trading services.

Information Technology - https://www.bestcolleges.com/careers/technology/computer-science/
Manufacturing - https://www.necc.mass.edu/learn/credit-programs/technology-and-engineering/certificate-advanced-manufacturing-precision-machining/
Healthcare - https://www.computersciencedegreehub.com/faq/healthcare-industry-hire-people-computer-science-degrees/
Retail - https://www.geekwire.com/2019/seattle-startup-swiftly-raises-15-6m-launches-supermarket-os-help-retailers-battle-amazon/
Weather Forecasting - https://science.howstuffworks.com/nature/climate-weather/storms/meteorology3.htm
Arts - https://www.cs.umd.edu/article/2013/11/ben-shneidermans-tree-map-data-art-appears-maryland-computer-science-instructional
Arts 2 - https://www.statepress.com/article/2019/02/spartcult-senior-courtney-ngai-uses-computer-science-to-better-understand-dance
Financial Services - https://www.investopedia.com/articles/forex/11/forex-careers.asp



LAW ENFORCEMENT

Using CS and computer
technologies in policing to detect,
monitor and position.

O,
D i s e

ARCHEOLOGY/HISTORY

WHAT IF WE

COULD TURN
BACKTIME?

Analyzing data and patterns collected with
latest technology to investigate history and
people of the past.
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Presenter Notes
Presentation Notes
CS has been being used everywhere!





AND MANY MORE ...

Sports analytics
Radiology
Entertainment
Agriculture/farming
Education

And many more ...
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Why to teach CS?



CS ISIMPORTANT BECAUSE...

Not all of today’s K-12 students will need to develop their own
machine learning algorithms...

...but most will need to be able to identify, understand, and
resolve the critical issues around the use of tomorrow's

technology
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Presenter Notes
Presentation Notes
CS is not just to become a computer scientist, but most will 


Background of CS in
Indiana



_SEA 172 “After June 30, 2021, each public
Signed Into school, including each charter
Law May school, shall include computer
2018 science in the public school’'s

curriculum for students in
kindergarten through grade 12.”

CS Must incorporate K-8
Must offer at least 1 high school CS
course

Adapted from slide created by Jake Koressel
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Presenter Notes
Presentation Notes
The DOE is currently recommending that AT LEAST three teachers per elementary school, two teachers per middle school, and one teacher per high school be trained to teach computer science so that schools are adequately prepared to meet the requirements.

https://www.in.gov/doe/files/ind-k-12-computer-science-standards.pdf


Indiana K-12 Computer Science Standards

What is Computer Science?

Computer science is “the study of computers and algorithmic processes, including their
principles, their hardware and software designs, their [implementation], and their impact on
society” (Tucker et. al. 2003. p. 6).

Computer science has also been defined as “the study of computers and ALL the phenomena
that arise around them” (Herbert Simon).

Indiana’s Standards

Indiana’s Academic Standards for Computer Science allow for students to be prepared in the
everchanging computer science areas providing inquiry-based, hands-on experiences based on
two components: Concepts and Practices. K-8 standards have been in place and implemented
since 2016 and high school course standards have existed for some time. Particularly in K-8,
computer science standards can be integrated into various other subject areas. A variety of
elective courses are available for high schools. As students move through grade levels, they will
work with and experience the standards at those grade bands (K-2, 3-5, 6-8, and 9-12). The
standards are based on the following core concepts and core practices:
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Presenter Notes
Presentation Notes
There are several grants for teachers, professional development (including stipend), STEM license addition ask you to have CS knowledge (test)

https://www.in.gov/doe/files/ind-k-12-computer-science-standards.pdf

D o
Physical Science Data & Information

Earth Science Computing Devices &
Systems
Science Programs & Algorithms
: : Networking & the
Computer Science Impact & Culture

K — 8 Science Standards

Adapted/updated from slide created by Jake Koressel 19


Presenter Notes
Presentation Notes
By 2021, all districts must cover CS K-8

Housed under SCIENCE standards

Five core concepts: 
Data and Information (DI)
Computing Devices and Systems (CD)
Programs and Algorithms (PA)
Networking and Communication (NC)
Impact and Culture (IC)



INDIANA - A RECOGNIZED LEADER IN CS EDUCATION

Kathleen Gallagher: Indiana is far
ahead of other Midwest states in
crucial computer science training

By Kathleen Gallagher Special to the Journal Sentinel
Published 2:48 p.m. CT Oct. 20, 2020 | Updated 8:22 a.m. CT Oct. 22, 2020

I o v =

When Pump-CS went virtual this summer, twice as many middle school teachers as
expected signed up to learn how to teach computer science. So Marquette
University professor Dennis Brylow, who runs Pump-CS, scrounged up two
additional facilitators and all 50 teachers got trained.

It was no surprise the extra help came from Indiana.

Indiana Once Again Identified as National
Leader in Computer Science Education

Wednesday, October 14, 2020
Adam Baker

Press Secretary

(317) 232-0550
abaker@doe.in.gov

INDIANAPOLIS - The Indiana Department of Education (IDOE) today shared a 2020 report highlighting Indiaf
a national leader in computer science education, for the second consecutive year. Created by Code.Org, the

Caomnuter Science Teacherce Accaciation and the Fxnandine Camnutino Fducation Pathwave Alliance the 7n7fl

Indiana becomes third state in
the country to adopt all9 CS
policies

The state of Indiana has joined Arkansas and Idaho as one of just 3 states
across the country that have adopted all nine of the Code.org Advocacy
Coalition’s policies. These policies cement computer science as a

fundamental element in the state’s education curriculum!

H



Presenter Notes
Presentation Notes
As you can see from this articles, Indiana is one of the recognized leader in CS program, and our university has awesome CS license program as well, and you will be able to find the video on our page. If you are interested in getting additional license to teach CS, highly recommend you to search CEL program and check the video!

https://www.jsonline.com/story/money/business/2020/10/20/indiana-far-outpaces-wisconsin-crucial-computer-science-education/3710735001/

INDIANA CS STANDARDS

Core Concepts

Data & Information;
Computing Devices &
Systems;

Programs & Algorithms;
Networking & the Internet;
Impact & Culture.

Core Practices

Fostering an inclusive computing
culture;

Collaborating around computing;
Recognizing and defining
computational problems;
Developing and using abstractions;
Creating computational artifacts;
Testing and refining computational
artifacts; and

Communicating about computing.

21



CS Standards

© Work In pairs
© Match LOs with Standards

STANDARDS

22



INDIANA CS STANDARDS

An official website of the Indiana State Government (] Accessibility Settings S



Presenter Notes
Presentation Notes
https://www.in.gov/doe/students/indiana-academic-standards/science-and-computer-science/


https://www.in.gov/doe/students/indiana-academic-standards/science-and-computer-science/

How to Teach CS & AI?



CS & Al

Artificial intelligence is a field, which combines
computer science and robust datasets, to enable
problem-solving (IBM).

Artificial intelligence is a sub-discipline of computer
science. Al, as a whole, tries to enable computers to
mimic human intelligence in order to solve complex
problems and make decisions at scale, in a
replicable manner. (Rice University)

25


Presenter Notes
Presentation Notes
CS is not just to become a computer scientist, but most will 


While it may be a decade or two before
programming fundamentally changes, in the
future software engineers will become designers,
quiding Al as it writes code. Currently, there’s a
fremendous shortage of programmers. This
technology will help fill that gap and increase
production. (Rice University)

26



The Classic Three Steps for Al

Artificial Narrow Artificial General Artificial Super
Intelligence Intelligence Intelligence
Better than human in one Capable like humans in Better than humans in
specific task every task every task

[machine translation] N
P -9 |
l“l

[ Women Techmakers Adapted from CEWIT workshop at 1U Credits: Jon Kohn. 2020. Deep Learning with TensorFlow




Al not Al

© Let’s identify Al generated text
and images
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BREAK TIME
See you on Friday!



.°.. DAY 2
- Teaching Computer

Science (CS) & Artificial
Intelligence (Al) e

Pre-service teacher PD, Fall 2023 o o
Oct. 13th ° ©




DAY 2: WELCOME BACK!

Teaching Computer Science (CS) & Artificial Intelligence
(Al), Pre-service Teachers PD

Building Capacity for Indiana Preservice Computer Science
Education.

Building Capacity for
Indiana Preservice Computer Science Education
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Presenter Notes
Presentation Notes
CS is not just to become a computer scientist, but most will 


Presenter | Dr. Susan Drumm

Visiting Clinical Assistant Professor @ 1UB
Former public school teacher, librarian, and
technology coach

M.Ed. in Reading, M.L.S. in
School Media, Ed.D. in
Instructional Systems
Technology

Email: sdrumm@iu.edu
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TODAY'S AGENDA

e \Whatis CS?
e \Why to Teach CS?
e How to Teach CS, Al?
o Example Curriculum & Activities
e Reflections
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Ice-breaker Vi

What have you learned so far?

34



How to Teach CS & AI?



Primary Al | Curriculum (Grades 2-5)

E Indiana University Bloomington e

Center for Research on Learning and Technology

About CRLT Our People Current Projects Research News

Home / Current Projects

PrimaryAl: Integrating Artificial Intelligence into Upper
Elementary Science with Immersive Problem-Based

Learning
Team Members +
Videos +
Resources +

Publications —

36


Presenter Notes
Presentation Notes
CS is not just to become a computer scientist, but most will 

https://crlt.indiana.edu/projects/primaryai/index.html


https://crlt.indiana.edu/projects/primaryai/index.html

P % O
'
CURRICULUM OVERVIEW AV 2

Problem Based Learning A <

Driving Question: How can we use our
knowledge of science, computer science, and
artificial intelligence to help understand and
conserve animal populations and their
ecosystems in our communities?

. Life science, computer science, language arts
. = Local connection:

o L EX: Examining invasive species like deer in /
Son., Bloomington /



Lesson #2: Making Scientific Observations ‘
How do scientists make observations when they are outdoors? {AiiliEI N

ﬂ * 1..;;". i @ First, Scientists start making observations with these important
[ ‘ WY

1 details.
h * e Date and Time _ L L
W AR ] | - .
~ e Title: My scientific observations in the outdoors.
Wi e Where are you located?
Teacher: I - —_—— —_— —_—
Date: e Route (how did you get here?)

Class:

e Weather and_liz:]h'r conditions (;gmpercl'rure, cloud
types, wind, rain, etc)

e Habitat (bacI:y_ard, parE,_schoc_Jl_yard, forest, desert,
wetland, etc with all major and dominant species
noted)



Presenter Notes
Presentation Notes
https://docs.google.com/document/d/184BvvF0fkKv0OX-l_OLCerAwDmc8EWrFAr8mk59E5to/edit


https://docs.google.com/document/d/184BvvF0fkKv0OX-l_OLCerAwDmc8EWrFAr8mk59E5to/edit
https://docs.google.com/document/d/184BvvF0fkKv0OX-l_OLCerAwDmc8EWrFAr8mk59E5to/edit

What 1s AI?




Con o neuro) network |earn fo reCognize dood|ing?

Help teach it by adding your drawings to the
, shared publicly to help with
machine learning research.
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Presenter Notes
Presentation Notes
https://quickdraw.withgoogle.com/


https://quickdraw.withgoogle.com/

.7

Primary

TB? Future of Waork

41


http://www.youtube.com/watch?v=59d3UZTUFQ0

C.

Intelligence

7\

= Artificial

42


Presenter Notes
Presentation Notes
AI is an acronym short for Artificial Intelligence. 


(o)

Primary

Al 1s the process of computers
learning and making decisions.


Presenter Notes
Presentation Notes
Collection of methods that are simulations, phenomenon that we call intelligent in people and organisms. Range from learning to perception to inference. Is a thermostat AI? It reacts to its environment. It has state. But then students will conclude this isn’t intelligent or AI. 

Created a planner to navigate MARS. You could do this without machine learning. 

AI is the process that computers engage in that up until recently only humans could do.
Getting computers to think and work like humans. Or helping humans with better than humans. 

Imperfect guideline (something that a human could make in less than 1 second) - it can be done in machine learning. Andrew Ing (Image recognition - is a person smiling). 

This is evolving and changing. Science is changing all the time. There is no standard definition. 

We are also studying machines to improve the algorithms. Theoretical machine learning - interested in the theory behind machine learning (self-contained mathematical problems). 




Kok,
Al Subfields ¢ ey

Cognitive Machine Learning Deep
Computing (ML) Learning (DL)

100®

Computer Neural Natural Language
Vision Networks Processing (NLP)

Image from Rancho Labs



(S?, what does

Al look like?
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Examples of
Al

isit

is it going to rain today

is it supposed to rain today

is it going to rain tomorrow

is it going to rain tonight

is it going to rain

is it supposed to rain tomorrow
is it a full moon tonight

is it raining

is it down

is it raining right now

Google Search I'm Feeling Lucky

46


Presenter Notes
Presentation Notes
Examples of items that use AI are Alexa, self-driving cars, and google searches 


PrimaryAl
R
g\
P

(T
o w®—
<
8% 1
ps
g 2 2
th.
ANl



Presenter Notes
Presentation Notes
Examples of things commonly mistaken for being AI that actually aren’t include all cars (only cars with a self-driving feature actually use AI), doorbell security cameras, or the internet (think of the internet like a giant google drive--it only stores the information)


Unit1

Introduction to ecosystems, population
studies, and Al

[
s&»
PR Primary /1§

o o

. [ ] [ 4

. .
.




e, D

& ' °
* _* Unit 1: Introduction to Ecosystems, Population Studies, and Al
®
01 02 03
Introduction to What is AI? What can Al do
Ecosystems and for us? Why
Population should we care?

Studies



Presenter Notes
Presentation Notes
Bean counting
Game we will play
AI can help solve problems in the world 


Siri R

Hey Siri
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Refrigerator i)
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Nintendo Switch ‘;'b’

=
©

\
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The Project School, 349 S Walnut St, Bl

Google Maps and Al : Indiana University School of Education,

Departat ~ OPTIONS

Google Maps help us plan out
how to get from one place to
another. Here’s an example of a 9
route to get from The Project

10:00AM <« » [T) Mon, Apr5 «

Send directions to your phone

SChOOI N Bloomlngton tO the =) via Atwater Ave typically 5 -8 min
Indiana University School of DETAILS 1.6 miles
Education.

) . = via W 2nd St and Atwater  typically 7- 10 min
Notice that there are 3 choices. Ave

2.0 miles

)  via SWalnut St and E 10th typically 7 - 12 min
St

2.2 miles

95
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Google Maps and Al

The Al will change while
you are IN-ROUTE if there
are better options.

Al is CONSTANTLY using
data and assessing the
plan
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Unit 2

Computer Vision
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Presenter Notes
Presentation Notes
Computers gather information (data)
Computers have to learn shapes and what shapes mean in different combinations (example- how does a computer learn what a circle and stick make a golf club)


01

How do
machines see
and learn about
the world
around them?

Unit 2: Computer Vision

02

How do
computers see
colors and lines?

03

How do
computers see
shapes?



Presenter Notes
Presentation Notes
We approach this through a life science perspective. ANIMALS and how they see and learn about the world around them. BEAR (input→ Process→ Output → ), which animal would be best, interview with wildlife biologist.
Pixel art. Get down to pixels.
Edge detection example and video, website activity, nature walk to gather leaves. Practice making rules for feature extraction. 



How Do Computers See Colors & Lines?
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Animals, humans, and
computers all use different
senses to gather data.
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Presenter Notes
Presentation Notes
What do you think about this statement? Talk with friends. What senses might a computer have to gather data?
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COMPUTERS USE PIXELS TO “SEE” COLORS PrimaryAl

HOW Al
WORKS

COMPUTER
VISION

65


Presenter Notes
Presentation Notes
This video explains how computers use pixels to “see” shapes

http://www.youtube.com/watch?v=2hXG8v8p0KM

COMPUTER VISION & PIXELS

(85, 38, 85) (85, 38, 85)
(255, 255, 255) Il (255, 255, 255)
(255, 255, 255) Il (255, 255, 255)
(255, 255, 255) N (255, 255, 255)
(255, 255, 255) (255, 255, 255)
(255, 255, 255) N (255, 255, 255)
(255, 255, 255) (255, 255, 255)
(255, 255, 255) (255, 255, 255)

(85,38,85) | (85, 38,85)

Pixels

o)

Primary
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Presenter Notes
Presentation Notes
In the video on computer vision, they talked about something called pixels. Pixels are how a computer see colors. In order for a computer to identify a color, a unique number code is assigned to that color. The 3 sequence of numbers shown above show how much Red, Green, and Blue are used to make that unique color. This is called an RGB scale. 
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Can you think of some
examples of pixels?
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Presenter Notes
Presentation Notes
Pixels are the way in which computers see color. 


cCow CHICHETMN SEEEE

Can you think of some
examples of pixels?
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Presenter Notes
Presentation Notes
Minecraft uses pixels to create images in their game. Perler beads are another example of using pixels to create images. 


D

PrimaryA!

Pixels tell computers what colors
to display.
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Presenter Notes
Presentation Notes
Pixels are the way in which computers see color. 


D

PrimaryA!

Because computers don'’t
have eyeballs that detect colors,
computers use what they can to
understand colors.
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Presenter Notes
Presentation Notes
Pixels are the way in which computers see color. 


NUMBERS!



Presenter Notes
Presentation Notes
Pixels are the way in which computers see color. 
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How can computers use
numbers to represent
colors?

72


Presenter Notes
Presentation Notes
Put students in groups and have them brainstorm ideas.


o)

Primary

Turauoise @'

73


http://www.youtube.com/watch?v=15aqFQQVBWU

COMPUTER VISION & PIXELS

Color Color

Color (R,G,B) Color name

B R 255000 [ Maroon
Lime  (0,2550) [ Olive

Bl e 00255 [ Green
Yellow  (255,255,0) [N Purple
Cyan  (0,255255) [N Teal

- Magenta (255,0,255) - Navy

(R,G,B)

(192,192,192)
(128,128,128)
(128,0,0)
(128,128,0)
(0,128,0)
(128,0,128)
(0,128,128)
(0,0,128)
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Presenter Notes
Presentation Notes
This picture shows the red, green, and blue values associated with different colors. Think of this like mixing paints in art class. Each new color takes a different amount of each of the primary colors. By converting the colors into numbers, the computers can identify colors in images. 


RGB Explorer ¢&p
PrimaryA!

red:
green:

blue:

red:@ green:® blue:®
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Presenter Notes
Presentation Notes
Include RGB activity: https://web.stanford.edu/class/cs101/image-rgb-explorer.html


http://www.cknuckles.com/rgbsliders.html

!&D
PrimaryA!

DIOID
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Presenter Notes
Presentation Notes
Colors and numbers comparison.


m )
PrimaryA!

Let's play with Pixels and
make PixelArt!
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Presenter Notes
Presentation Notes
Pixels are the way in which computers see color. 


OPTION #1: PIXEL ART: https://www.pixilart.com/

& PIXILART

CANVAS: 100X 100

MOUSE X 62,
S MOUSEY:30

orame () comeme Q) preview  PREVIEWSIZE v


https://www.pixilart.com/

o
OPTION #2: GRAPH PAPER PIXEL ART téb

PrimaryA!

ldeas to get started:

Animal
Emoji
Food
Sport
Hero
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Presenter Notes
Presentation Notes
As students are working, have discussions about computers using RGB numbers to describe each pixel. 


B O
OPTION #3: POST-IT NOTES .



Presenter Notes
Presentation Notes
Gross motor movement.


[
PR Primary /1§

o o
[
[ 4

Unit 3

Machine Learning




01

How do
machines learn?

Unit 3: Machine Learning

02

How does
machine
learning use
data?

03

What kinds of
data does Al
use?
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PrimaryA!
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http://www.youtube.com/watch?v=8gy5tYVR-28

HOW DOES THE ROBOT KNOW WHICH PATH TO TAKE? ‘&l

anary

hal L1

E|
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Primary

HOW Al
WORKS

MACHINE
LEARNING
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Presenter Notes
Presentation Notes
Machine learning-not just robots, but computer programs also

https://youtu.be/KHbwOetbmbs?si=hhtl_QlnPzbs7SkB


http://www.youtube.com/watch?v=KHbwOetbmbs

move forward

G left O v
repeat [ times
do | move forward

BRUIGN left O Vv

+ AP P
rward

MORE VIDEOS

87

MACHINE
LEARNING



Presenter Notes
Presentation Notes
The robots are not programmed step by step. Instead, they have learned how to make decisions with machine learning. 
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PrimaryA!

Al computers can learn
and then make
decisions

88
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Different types of machine learning:
1. Supervised Learning

2. Unsupervised Learning
3. Reinforcement Learning
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Presenter Notes
Presentation Notes
A neural network is 


D

PrimaryA!

Supervised learning is when a
human tells the computer exactly
what something is

90


Presenter Notes
Presentation Notes
A neural network is 


SUPERVISED LEARNING EXAMPLE

Select all images with
traffic lights

A
-

C G

LEARNING
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Presenter Notes
Presentation Notes
https://youtu.be/4qVRBYAdLAo?si=4kiLPX-gwSaxkQ5w


http://www.youtube.com/watch?v=4qVRBYAdLAo

CHOOSE THE GAME YOU WANT TO PLAY

Is this a fish?

Garbage dumped in the water affects marine
life. In this activity, you will program or train A.l.
(artificial intelligence) to identify fish or trash.
Let's clean up the ocean! Click anywhere on the
screen to continue.

Continue

Teachable Machine

Train a computer to recognize your
own images, sounds, & poses.
A fast, easy way to create machine learning models for

your sites, apps, and more - no expertise or coding
required.

T aabo P5is Coral § nede & OO

92
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https://studio.code.org/s/oceans/lessons/1/levels/2
https://teachablemachine.withgoogle.com/

Let's Train Al

© bit.ly/fishgame12
© bit.ly/Machine1
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TEACHABLE MACHINE WITH SOUND

= Teachable Machine

Background Noise ()

20 Audio Samples Preview ‘T Export Model
¢ s
Mic Upload Input ® on
Switch Microphone v
Encanto
16 Audio Samples Training
\ga + Model Trained Overlap Factor: ——g 05
— I R
@
Mic Upload -
AV
- +
rozen
Qutput
16 Audio Samples Backg... I
¢ 2 S
Mic Upload
Frozen
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https://teachablemachine.withgoogle.com/train/audio

D

PrimaryA!

Unsupervised learning is when a
computer looks at large amounts
of data for patterns and identifies
omething without a human’s help
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Presenter Notes
Presentation Notes
A neural network is 


UNSUPERVISED LEARNING EXAMPLE

Home. o Computer programming History = TED Extraterrestrial life  Eating  Lofimusic  Courses  Physics

Explore

S\ PLAYS GAM

MM AL g

oy CRASH-COURSE

-
Your videos ﬁ._ amm

I @ Neural Networks and Deep DeepMind’s Al Plays Catch...And @ Ethics & Al Privacy & the Future of
Learning: Crash Course Al #3 L) Work

Liked videos CrashCourse ©

SUBSCRIPTIONS
o Applications of co;:%u"ﬁn
Computer Vision AL

®  Sports

®  Gaming

M Movies & Shows
I l A R N I N G MORE FROM YOUTUBE ‘VSJ

) IR YouTibe Pramiim Wsj How China Is Using Artificial Applications of computer () Computer Vision vs Image
Intelligence in Classrooms | WSJ Deep Learning Tutorial 22... Processing
Movies & Shows ) codebasics

age
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Presenter Notes
Presentation Notes
Youtube uses unsupervised learning to find patterns in videos.Clips of videos that have similar patterns are grouped together so that it can be streamed to us quickly. 

https://youtu.be/4qVRBYAdLAo?si=EJ7cjUcCNeZ5g7VI


http://www.youtube.com/watch?v=4qVRBYAdLAo

o)

SORTING TIME! Primary
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THE SORTING GAME! Primary

https://docs.google.com/presentation/d/1rlc
u2/EsnUafsBgQlIs pXxBchWLT9hC2pOynt
M9l uQ/edit#slide=id.p
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https://docs.google.com/presentation/d/1rlcu27EsnUafsBgQIs_pXxBchWLT9hC2pOyntM9l_uQ/edit#slide=id.p
https://docs.google.com/presentation/d/1rlcu27EsnUafsBgQIs_pXxBchWLT9hC2pOyntM9l_uQ/edit#slide=id.p
https://docs.google.com/presentation/d/1rlcu27EsnUafsBgQIs_pXxBchWLT9hC2pOyntM9l_uQ/edit#slide=id.p

D

PrimaryA!

Reinforcement learning is when

a computer learns through
positive or negative

reinforcement

99


Presenter Notes
Presentation Notes
A neural network is 


REINFORCEMENT LEARNING EXAMPLE

LEARNING

100


Presenter Notes
Presentation Notes
An example of reinforcement learning is when a dog learns a new trick. In this photo, the human is holding the dogs paw to show it what they want the dog to do. The dog is then rewarded with a delicious treat. The person does this again and again and the dog learns that when I put my paw in the human’s hand when they ask, I get a delicious treat. Can you think of an example of reinforcement learning your parents may have used with you? (Possible example, chores are sometimes reward with money. The child learns, if I want money I need to do chores.)

http://www.youtube.com/watch?v=4qVRBYAdLAo

REINFORCEMENT LEARNING EXAMPLE

zz WOODPECKER K(ﬁ

THE LEMMINGS *

83% Match | TV-Y7 | 1 Season
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Presenter Notes
Presentation Notes
We also use reinforcement learning when we rate videos on Netflix. Those thumbs up and thumbs down reinforces our preferences, so Netflix will recommend videos that we want. 


.7

Primary

REINFORCEMENT LEARNING EXAMPLE

Simple game of Hot and Cold




How does Machine Learning use Data?



WE USE OUR BIAS TO MAKE DECISIONS

Based on favorite sports team or actor/actress
Based on favorite person or friend
Examples:
Selecting which grocery line will move faster
Selecting which driving lane will go faster

104


Presenter Notes
Presentation Notes
You’re in a hurry at the grocery store, and the lines are long: Do you queue up behind the person with a full cart or slide over to the line with four or five people holding baskets? According to Dan Meyer, a chief academic officer at the math site Desmos who has studied grocery lines, get behind the shopper with a full cart of goods.
“Every person requires a fixed amount of time to say hello, pay, say goodbye, and clear out of the lane,” Meyer recently explained to the New York Times. His research indicates that process takes about 41 seconds; it also takes about three seconds to ring up each item. An express line with four customers carrying baskets with around ten items each will take about five minutes to clear. That guy with 60 items in his cart will get through the register in less than four minutes, according to Meyer’s findings.



WHO WOULD YOU LINE UP BEHIND? @

105



WHO WOULD YOU LINE UP BEHIND? Prgnér;’
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DATA & BIAS
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Presenter Notes
Presentation Notes
https://youtu.be/x2mRoFNm22g?si=Ag4hu-kNLbVZ3aDj


http://www.youtube.com/watch?v=x2mRoFNm22g

EXAMPLES OF HARMFUL DATA BIAS p,hér;’

Seatbelts: Designed for men,
children and women injured more
often (47% more likely to be injured)
Google Speech Recognition: 70%
more likely to recognize male speech
Smartphones: Designed for larger |}
hands

Soap Dispensers: Designed for
certain skin tones and locations
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Presenter Notes
Presentation Notes
Name bias
Beauty bias
Age bias
https://youtu.be/YJjv_OeiHmo?si=o_6Ego4OKuSsbBrC


http://www.youtube.com/watch?v=YJjv_OeiHmo

AI ETHICS

ETHICS
and Al

EQUAL ACCESS

&
ALGORITHMIC

BIAS

o)

Primary
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http://www.youtube.com/watch?v=tJQSyzBUAew

GenAl is biased

" I "V:I; i o



Al-generated
Barbies
reinforce
racist
stereotyping

Jane =
@localnotail - Follow

can you believe that Midjourney piece in
Buzzfeed originally gave South Sudan
Barbie weapons? | g

i =k - .\
11:49 AM - Jul 8, 2023

1. That's not the Vietnamese traditional
clothing, 4o dai.

2. The collar is in a reverse y position as
well, symbolizing death.

So not only did you Al dipshits offended
Vietnamese cultures, you also offended
East Asian culture as a whole.

192. Vietnam

3:18 AM ._Jul 10 2023 ()


Presenter Notes
Presentation Notes
https://nextshark.com/buzzfeed-ai-generated-barbies-backlash-controversy

https://nextshark.com/buzzfeed-ai-generated-barbies-backlash-controversy

HUMANS) ARE" BITASED.
GENERATIVE: AT
IS EVEN, WORSE

Stable Diffusion’s text-to-image model amplifies stereotypes Bloomberg

about® race andigendexr, — here’sFwhysthat" matters

Lighter skin Darker skin
I . |

T II  III

High-paying occupations

ARCHITECT LAWYER POLITICIAN JUDGE ENGINEER DOCTOR

The analysis found that image sets generated for
every high-paying job were dominated by subjects with
lighter skin tones, while subjects with
were more commonly generated by prompts like
“fast-food worker” and “social worker.”

Low-paying occupations
TEACHER HOUSEKEEPER CASHIER JANITOR DISHWASHER FAST-FOOD WORKER SOCIAL WORKER

[W] WomenTechmakers  Adapted from CEWIT Workshop at [U .



Presenter Notes
Presentation Notes
https://www.bloomberg.com/graphics/2023-generative-ai-bias/ 

https://www.bloomberg.com/graphics/2023-generative-ai-bias/
https://www.bloomberg.com/graphics/2023-generative-ai-bias/

Post PD Survey link: bit.ly/Post_PDSurvey
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Thank Youl

Any questions?



CREDITS

Special thanks to all the people who made this PD
possible:

Indiana Department of Education
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Student
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