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Welcome to the August 2023 edition of ; " TAG |
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Students often wonder, “Why is math
necessary if we're not destined to be
mathematicians?” The answer is simple:
math is omnipresent in our daily lives-
from purchasing items big and small to
budgeting, negotiating a loan, and more.
It’s not merely an academic pursuit but an
important skill to master. It’s also an in-
dispensable element of STEAM education
that drives innovation. And it’s crucial
now more than ever to make this connec-
tion obvious, with the U.S. ranked 31st in
math literacy out of 79 countries.

The beauty of mathematics is that it ex-
tends far beyond numbers and formulas
—it serves as a universal language en-
abling us to dissect, analyze, and solve
intricate problems on both a global and
local scale. When math connects to the
larger world, students no longer see it just
as an academic exercise, but as a dynamic
tool with which to navigate their sur-
roundings and shape their futures.

This approach not only promotes a deeper
understanding of mathematical principles
but also allows students to draw tangi-
ble connections between their lessons
and potential career paths. Whether they
aspire to design skyscrapers as architects,
make groundbreaking discoveries as
scientists, or create captivating visuals as
graphic designers, a solid foundation in
math paves the way towards a wide array
of careers.

For educators, the way you teach is of-
ten just as important as what you teach.
To make math lessons meaningful, try
including math in your teachings about
history, science, and even language arts.
For example, you might have students
calculate the number of years since the
Cold War or solve word problems with
characters from the book theyre current-
ly reading. With this approach, you not
only provide a more comprehensive un-
derstanding of mathematics and its prac-
tical applications but also accommodate a
broader range of learning styles.

TAG-Ed offers a variety of opportunities
for the next generation to enhance their
mathematical literacy. To learn more,
please visit https://www.tagedonline.org/.

Together, let's empower students to see
math not as a hurdle, but as a powerful
tool for their future success.

Larry K. Williams
President
TAG / TAG-Ed

Larry K. Williams serves as the President and CEO
of the TAG and the TAG Education Collaborative.
TAG-Ed’s mission is to strengthen Georgia’s future
workforce by providing students with relevant,
hands-on STEM learning opportunities by con-
necting Technology Association of Georgia (TAG)
resources with leading STEM education initiatives.



Building relationships is what you do...

“Jthisway

Let ThisWay® & Watson Orchestrate eliminate the work that gets in the way.

Let’s find job candidates before

the competition does.
EHE
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TAG Member Exclusive

About
IBM® Watson Orchestrate

Automate Candidate Sourcing

IBM Watson Orchestrate empowers professionals to
be in the driver’s seat of their work lives with digital
employees designed to turn “to-dos” into done.

With approximately 11 million open job roles in
United States, organizations are struggling to find
qualified candidates, placing the burden on existing
employees to do more than ever. Between tracking
down approvals, preparing requisitions, sourcing
candidates, reviewing resumes, setting up interviews
and the endless number of emails back and forth,
recruiters are asking themselves, “How can I ever get
ahead?”

Introducing IBM Watson Orchestrate, a 2022 CES
Innovation Award Honoree, featuring
groundbreaking technology designed to free you up
to pursue more of your “want-to-dos”.

Recruiters can utilize their digital employee, 'digey’,

to source candidate lists and initiate reach outs to
qualified candidates, provided through our strategic
partnership with ThisWay® Global. So as the number of
open jobs grow, so too does your ability to source the
strongest candidates.

1 Source: US Bureau of Labor Statistics

KEY FEATURES

Expand your resource pool

Access 169 million diverse candidates at your
fingertips.

Discover strong existing candidates

Find passive candidates to unlock talent in your
organization.

Optimize reach

Create and post new job opportunities to attract
top talent.

Assess candidates

Quickly surface qualified candidates for your
open jobs based on your criteria.

Use fair recruitment practices

Reduce bias and increase organizational
diversity.

In collaboration with:

& | TAG-Ed

TAG | Education Collaborative

Learn more

To learn more about ThisWay & IBM Watson Orchestrate,
visit: landingpage.thiswayglobal.com/tag

====2= Technology
= = Partner

— — 7 —

©Copyright 2023 ThisWay® Global. All Rights Reserved.



Share this issue with your students, peers, parents and industry

professionals you know. Make this a new monthly connection for curiosity,

interaction, college prep and career development.

Many parents really enjoy this content as they too pursue their

personal life-long learning goals.

Local industry and government leaders need to know about this resource as their

future employees decide and prepare how to spend their careers.
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@ Big Brothers Big Sisters.

_-> OF METRO ATLANTA

WHEN YOU BELIEVE IN THEIR
POTENTIAL
THEY BELIEVE IN THEIR
FUTURE.

BE A BIG.

SIGN UP TO LEARN WHAT IT TAKES TO MENTOR A
CHILD IN YOUR COMMUNITY.

WWW.BBBSATL.ORG/BE-A-BIG

If you are interested in additional |O; E_.g}
- -
volunteer opportunities, please E

contact us using this code:
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%, Professional Development

With Career Preparation and Technology
Leadership Pipeline Opportunities

GEORGIA AIM

The Georgia Al Manufacturing (GA-
AIM) coalition, led by the Georgia
Tech Research Corporation, will receive
approximately $65 million to accelerate
the adoption of artificial intelligence
across the state’s legacy industrial sec-
tors. The coalition recognizes artificial
intelligence (AI) will soon be a ubiqui-
tous feature of any successful manufac-
turer.

The GA-AIM coalition will establish
the United States as a leader in Al
manufacturing while ensuring these
systems complement rather than replace
existing workers. Coalition members
across the state — such as the Technical
College System of Georgia, Spelman
College, and the Georgia Minority
Business Development Agency — will
execute projects to expand awareness,
training, and job opportunities to un-
derserved communities and businesses.

Fall 2023 TAG-Ed events:

You will want to take note of and
browse the challenging and informa-
tive events planned for this fall.

Artificial Intelligence for Business
Professionals — August 23, 8:00-10:00 am

(e

Data Science for Business Professionals
— September 20, 8:00-10:00 am

(e

Generative Al for Business Leaders -
October 11, 8:00-11:00 am

(e

Artificial Intelligence for Business Pro-
fessionals - November 8, 8:00-10:00 am

(e

Data Science for Business Professionals
— December 6, 8:00-10:00 am

(e




Become an Economist
A STEM career field with a variety of choices

By Wayne Carley

Once you understand what economists
do from day to day, you'll quickly un-
derstand why economics is certainly a

varied skill field using an unexpected
level of STEM skills daily.

If the workforce and investors of to-
morrow are expected to embrace and
expand upon financial innovation, they
must be exposed to and begin to un-
derstand where we are with FinTech,
Blockchain and Crypto-Currency.

eCe0OeNOMeiCs
/ek-namiks,-ék-/namiks/

noun

noun: economics; plural noun:
economics

1.  the branch of knowledge con-

cerned with the production, consump-

tion, and transfer of wealth.

2. the condition of a region or

group as regards material prosperity.




Economists study the production and Economists apply analysis to issues

distribution of resources, goods, and within a variety of fields, such as edu-
services by collecting and analyzing cation, health, development, and the
data, researching trends, and evaluat- environment. Some economists study
ing economic issues. the cost of products, healthcare, or en-
ergy while others examine employment
Job responsibilities levels, business cycles, or exchange
rates. Economists often study historical
Economists typically do the following: trends and use them to make forecasts.

They research and analyze data using a
®Research and analyze economic issues  variety of software programs (tech), in-
(science) cluding spreadsheets, statistical analy-

sis, and database management programs.
e Conduct surveys and collect data
Analyze data using mathematical mod- Y/

els and statistical techniques (math)

e Prepare reports, tables, and charts .
that present research results (creative) |

eInterpret and forecast market trends ,.r}
(technologies)

o
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® Advise businesses, governments, and
individuals on economic topics (the
decision making process of the engi-
neering method)

®Design policies or make recommen- \\\\\ Lt ey

dations for solving economic problems
(creative process and engineering)

Almost 50% of all economists work in

e Write articles for publication in aca- federal, state, and local governments
demic journals and other media collecting and analyzing data about the
sources (language arts, creative) U.S. economy, including employment,

prices, productivity, and wages among
other types of data.



They also project spending needs and
inform policymakers on the economic
impact of laws and regulations.

Corporate economists and help them
understand how the economy will af-
fect their business, specifically consum-
er demand and sales to help a company
maximize its profits. Economists also
work for research firms and think
tanks, where they study and analyze

a variety of economic issues. Their
analyses and forecasts are frequently
published in newspapers and journal
articles.

This is a very influential career field
that is vital to deciding how money and
resources are distributed, strategically
placed and effectively used. The analy-
sis provided to companies, government
and firms could determine the success
or failure. Using the engineering meth-
od to make such important suggestions
and decisions is a critical skill set for
success. Whether it is the economics
for a department in Washington D.C.
or the economics for your personal life,
these skills may determine someone’s
financial future.

Types of economists:

Econometricians develop models and
use mathematical analyses to test eco-
nomic relationships. They use tech-
niques such as calculus, game theory,

and regression analysis to explain eco-
nomic facts or trends in all areas of
economics.

Financial economists analyze savings,
investments, and risk. They also study
financial markets and financial institu-
tions.

Industrial organization economists
study how companies within an industry
are organized and how they compete.
They also examine how antitrust laws,
which regulate attempts by companies
to restrict competition, affect markets.

International economists study inter-
national trade and the impact of
globalization. They also examine global
financial markets and exchange rates.
Labor economists study the supply of
workers and the demand for labor by
employers.

Specifically, they research employment
levels and how wages are set. They also
analyze the effects of labor-related pol-
icies, such as minimum wage laws, and
institutions, such as unions.

Macroeconomists and monetary
economists examine the economy as

a whole. They may research trends
related to unemployment, inflation,
and economic growth. They also study
fiscal and monetary policies, which ex-
amine the effects of money supply and
interest rates on the economy.



Microeconomists study supply and
demand decisions of individuals and
firms. For example, they may deter-
mine the quantity of products consum-
ers will demand at a particular price.
Public finance economists study the
role of government in the economy.
Specifically, they may analyze the ef-
fects of tax cuts, budget deficits, and
welfare policies. (creative financing and
imagination is a valued asset in this
industry)

Education requirements

A master’s degree or Ph.D. is required
for most economist jobs. Students can
pursue an advanced degree in econom-
ics with a bachelor’s degree in a num-
ber of fields, but a strong background
in math is essential. A Ph.D. in eco-
nomics requires several years of study
after earning a bachelor’s degree, in-
cluding completion of detailed research
in a specialty field.

Candidates with a bachelor’s degree
qualify for some entry-level economist
positions, including jobs with the fed-
eral government while an advanced
degree is sometimes required for ad-
vancement to higher level positions.

Most who complete a bachelor’s
degree in economics find jobs outside
the economics profession as research
assistants, financial analysts, market
research analysts, and similar positions
in business, finance, and consulting.

The salaries are great of course, but it
doesn’t matter how much money you
make if you hate your job! Here are
some of the best qualities you would
need to be the best economist possible:

Analytical skills. Economists must be
able to review data, observe patterns,
and draw logical conclusions.




For example, some economists analyze
historical employment trends to make
future projections on jobs.

Communication skills. Economists
must be able to explain their work to
others. They may give presentations,
explain reports, or advise clients on
economic issues. They may collaborate
with colleagues and sometimes must
explain economic concepts to those
without a background in economics.

Critical-thinking skills. Economists
must be able to use logic and reason-
ing to solve complex problems. For
instance, they might identify how eco-
nomic trends may affect an organiza-
tion.

Detail oriented. Economists must pay
attention to details. Precise data
analysis is necessary to ensure accuracy
in their findings.

Math skills. Economists use the prin-
ciples of statistics, calculus, and other
advanced topics in mathematics in
their economic analyses.

Writing skills. Economists must be
able to present their findings clearly.
Many economists prepare reports for
colleagues or clients; others write for
publication in journals or for news
media.

Employment of economists is projected
to grow 14 percent from 2012 to 2022,
about as fast as the average for all occu-
pations, with the exception of the
federal government which is filled to
capacity with young economists look-
ing at another 15-20 years of employ-
ment, limited new positions availability.

This is one of those STEM career fields

that will NEVER go away, regardless of
innovation, and if it’s just for you, your

personal finances will certainly need an
effective economist.




% Pathways To
l. Leadership

"Are you ready to take your seat at this
table and join the conversation?

This is a game

changer for your tech career.”

The TAG Education Collaborative (TAG-Ed) presents our Pathways to Leadership (P2L) program - a means for providing
participants with the best technology skills and leadership development practices on their path to become more successful in
challenging environments. You will lead the future of technology by developing your leadership skills through interaction with
Atlanta’s premier tech executives and innovators. Candidates with 3 to 10 years of management experience, and 1-2 years of
leadership will gain knowledge and guidance through this professional development.

“Engage now with ATL’s premier technologists.....it’s priceless”

Why Apply Now?

P2L provides a unique opportunity for ambitious professionals to learn directly from tech industry experts and executives. This
program is a valuable learning experience and a richly diverse networking opportunity unlike any other. The graduating class
of the 2024 cohort will have the necessary skills to not only continue their success, but thrive in their chosen career. The P2L
program will be a resume building and professional branding opportunity upon the candidate’s completion of the program.

Personal Leadership / Team Alignment / Execution at Scale / A Leadership Conference

® Choose a certificate to be trained and tested on.

® Engaging with the best networks and forum opportunities.

® ChatGPT and A.l. readiness for use in your environment.

® Providing constructive feedback, coaching, and influence.

® Understanding the newest digital marketing trends.

® Participation in enlightening discussions with tech professionals.
® Cybersecurity planning, prevention and protection.

® Unexpected benefits that will be career changing for you.

®... and so much more. Visit the website and Apply today.

For a detailed program overview, schedule and enrollment, visit:
https://www.tagedonline.org/pathways-to-leadership Space is limited -
APPLY BY AUGUST 31, 2023

Questions?
Heather Maxfield, Executive Director / TAG-Ed / heather@tagonline.org



OAK RIDGE

National Laboratory

Superlubricity coating could reduce economic losses

from friction wear

By Dawn Levy / ORNL

Scientists at the Department of Energy’s
Oak Ridge National Laboratory have
invented a coating that could dramatic-
ally reduce friction in common load-
bearing systems with moving parts,
from vehicle drive trains to wind and
hydroelectric turbines. It reduces the
friction of steel rubbing on steel at least
a hundredfold. The novel ORNL coat-
ing could help grease a U.S. economy
that each year loses more than $1 tril-
lion to friction and wear — equivalent
to 5% of the gross national product.

“When components are sliding past
each other, there’s friction and wear,’
said Jun Qu, leader of ORNLSs Surface
Engineering and Tribology group.
Tribology, from the Greek word for
rubbing, is the science and technology
of interacting surfaces in relative mo-
tion, such as gears and bearings. “If we
reduce friction, we can reduce energy
consumption.

If we reduce wear, we can elongate the
life span of the system for better dura-
bility and reliability.”

Jun Qu of ORNL shows stainless-steel disks before
(silver) and after (black) coating with carbon nano-
tubes that provide superlubricity. Credit: Carlos
Jones/ORNL, U.S. Dept. of Energy
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ORNLs vertically aligned carbon nanotubes reduce friction to nearly zero to improve energy efliciency. Credit:

Chanaka Kumara/ORNL, U.S. Dept. of Energy

With ORNL colleagues Chanaka
Kumara and Michael Lance, Qu led

a study published in Materials Today
Nano about a coating composed of
carbon nanotubes that imparts super-
lubricity to sliding parts. Superlubricity
is the property of showing virtually no
resistance to sliding; its hallmark is a
coefficient of friction less than 0.01. In
comparison, when dry metals slide past
each other, the coefficient of friction is
around 0.5. With an oil lubricant, the
coeflicient of friction falls to about 0.1.
However, the ORNL coating reduced
the coeflicient of friction far below the
cutoft for superlubricity, to as low as
0.001.

“Our main achievement is we make
superlubricity feasible for the most
common applications,” Qu said. “Before,
youd only see it in either nanoscale or
specialty environments.”

For the study, Kumara grew carbon
nanotubes on steel plates. With a ma-
chine called a tribometer, he and Qu
made the plates rub against each other
to generate carbon-nanotube shavings.

The multiwalled carbon nanotubes coat
the steel, repel corrosive moisture and
function as a lubricant reservoir. When
they are first deposited, the vertically
aligned carbon nanotubes stand on the



surface like blades of grass. When

steel parts slide past each other, they
essentially “cut the grass.” Each blade

is hollow but made of multiple layers
of rolled graphene, an atomically thin
sheet of carbon arranged in adjacent
hexagons like chicken wire. The frac-
tured carbon nanotube debris from the
shaving is redeposited onto the contact
surface, forming a graphene-rich tri-
bofilm that reduces friction to nearly
zero.

Making the carbon nanotubes is a mul-
tistep process. “First, we need to acti-
vate the steel surface to produce tiny
structures, on the size scale of nano-
meters. Second, we need to provide

a carbon source to grow the carbon
nanotubes,” Kumara said. He heated a
stainless-steel disk to form metal-oxide
particles on the surface. Then he used
chemical vapor deposition to introduce
carbon in the form of ethanol so that
metal-oxide particles can stitch carbon
there, atom by atom in the form of
nanotubes.

The new nanotubes do not provide
superlubricity until they are damaged.
“The carbon nanotubes are destroyed
in the rubbing but become a new
thing,” Qu said. “The key part is those
fractured carbon nanotubes are pieces
of graphene. Those graphene pieces are
smeared and connected to the contact
area, becoming what we call tribofilm,
a coating formed during the process.

Then both contact surfaces are covered
by some graphene-rich coating. Now,
when they rub each other, it’s graphene
on graphene”

The presence of even one drop of oil is
crucial to achieving superlubricity. “We
tried it without oil; it didn’t work,” Qu
said. “The reason is, without oil, fric-
tion removes the carbon nanotubes too
aggressively. Then the tribofilm cannot
form nicely or survive long. It’s like an
engine without oil. It smokes in a few
minutes, whereas one with oil can easi-
ly run for years”

The ORNL coating’s superior slipperi-
ness has staying power. Superlubricity
persisted in tests of more than 500,000
rubbing cycles. Kumara tested the per-
formances for continuous sliding over
three hours, then one day and later 12
days. “We still got superlubricity;” he
said. “It’s stable.”

Using electron microscopy, Kumara
examined the mowed fragments to
prove that tribological wear had sev-
ered the carbon nanotubes. To inde-
pendently confirm that rubbing had
shortened the nanotubes, ORNL co-au-
thor Lance used Raman spectroscopy,
a technique that measures vibrational
energy, which is related to the atomic
bonding and crystal structure of a ma-
terial.

“Tribology is a very old field, but mod-
ern science and engineering provided a



ORNL researchers used a tribometer for friction

testing to show that carbon nanotubes in the pres-
ence of even one drop of oil could sustain super-
lubricity over 500,000 cycles. Credit: Carlos Jones/
ORNL, US. Dept. of Energy

4\:_ 3 W TL“

A stainless-steel disk was heated to create iron and

nickel oxide particles on its surface. The particles
catalyzed carbon nanotube growth during chemical
vapor deposition. Credit: Carlos Jones/ORNL, U.S.
Dept. of Energy

new scientific approach to advance
technology in this area,” Qu said. “The
fundamental understanding has been
shallow until the last maybe 20 years,
when tribology got a new life. More
recently, scientists and engineers really
came together to use the more advanced

material characterization technologies
— that’s an ORNL strength. Tribology
is very multidisciplinary. No one is

an expert in everything. Therefore, in
tribology, the key to success is collabo-
ration.”

He added, “Somewhere, you can find

a scientist with expertise in carbon
nanotubes, a scientist with expertise in
tribology, a scientist with expertise in
materials characterization. But they are
isolated. Here at ORNL, we are together””

ORNTL: tribology teams have done
award-winning work that has attracted
industrial partnerships and licensing.
In 2014, an ionic anti-wear additive for
fuel-efficient engine lubricants, devel-
oped by ORNL, General Motors, Shell
Global Solutions and Lubrizol, won an
R&D 100 award. ORNL:S collaborators
were Qu, Huimin Luo, Sheng Dai,
Peter Blau, Todd Toops, Brian West
and Bruce Bunting. The Vehicle Tech-
nologies Office in DOE’s Office of
Energy Efficiency and Renewable Energy,
or EERE, sponsored the research.

Similarly, the work described in the
current paper was a finalist for an R&D
100 award in 2020. And the researchers
have applied for a patent of their novel
superlubricity coating.

“Next, we hope to partner with indus-
try to write a joint proposal to DOE to



steel disc, in the foreground, with carbon nanotubes. Credit: Carlos Jones/ORNL, U.S. Dept. of Energy

test, mature and license the technology;’
Qu said. “In a decade wed like to see
improved high-performance vehicles
and power plants with less energy lost
to friction and wear.” The title of the
paper is “Macroscale superlubricity by
a sacrificial carbon nanotube coating.”

ORNLs Laboratory Directed Research
and Development Seed Program pro-
vided the initial support to the proof-
of-concept work. Then the Solar En-
ergy Technologies Office and Vehicle
Technologies Office in DOE’s EERE
supported the follow-on research.

UT-Battelle manages ORNL for DOE’s
Office of Science, the single largest

supporter of basic research in the phys-
ical sciences in the United States. The
Office of Science is working to address
some of the most pressing challenges of
our time. For more information, please
visit energy.gov/science. — Dawn Levy



For Teachers and Professionals: Deal With The
Negative Attitudes In School & Work That Threaten
Your Career.

by J] DiGeronimo

President of Tech Savvy Women, author of “Accelerate Your Impact” and
“The Working Woman's GPS” to retain, develop and advance diverse talent in
STEM-based organizations.

We've all dealt with people that thrive
on their negative attitudes. You hear
their name, see their emails or their
phone number appear on your cell
and your first reaction is to take a deep
breath. Her again. Him again. After a
deep sigh, you smile and respond as
best you can.

However, regular interactions with
negative attitudes will take a toll on
your own ability to approach your ca-
reer in a positive light. Their negative
aura has a contagious element that will
soon permeate your skin.

So how do you deal with the negative
attitudes and maintain your focus?



Start by recognizing those that truly
do weigh a wet blanket on your day/
life. They are not limited to people you
work with - you may actually encoun-
ter them at home or in your neighbor-
hood. In my book The Working Wom-
an’s GPS, there are several exercises
dedicated to helping you identify those
that are encouraging and supportive
versus those that tend to voice their
concerns on a regular basis.

As a general rule, you want to surround
yourself (when possible) with those
that support, encourage and challenge
you to do more. Those with negative
attitudes are inherently going to bring
you down. This goes for students too.

In the article How to Stop 5 Types of
Emotional Vampires from Destroying
Your Career by Wanda Thibodeaux,
Copywriter, TakingDictation.com, she
provides details on these people:

® Antisocials - Addicted to social
excitement, freedom and stimulation,
easily bored.

® Histrionics — Always putting on a
show because theyre hooked on atten-
tion and approval.

® Narcissists — Will advertise their
intelligence and talent and then ignore
you once you notice.




® Obsessive-Compulsives — Hyper-
vigilant perfectionists who think detail
and control will keep them safe.

® Paranoids - Don’t accept face value
for anything; offer their own version of
clarity and truth.

First - I recommend you read her
article because she not only lists a vari-
ety of traits but also what their behav-
ior can and does do to the department/
company culture.

It is also fun because I'll bet as you
read, you will be able to immediately
think of someone who fits those traits.
Fore-warned is fore-armed. (caution -
are you one of them?)

Second - now that you can rec-
ognize those that are spreading their
negative attitude around in their own
unique manner, you can prepare for
how to manage the relationship. Reality
says that once we've identified them it
doesn’t mean that we can avoid them.
For many of us, they are critical work
peers or our boss and in fact, maybe a
close family member.

Third - identify those that you can
minimize your interaction with. If you
can steer clear of them, begin to make
a plan for doing just that.

Lastly - create a plan to keep con-
versations and relationships on a posi-
tive plane. Have you ever walked down
the hallway and intentionally smiled
and made eye contact with everyone
you meet? What happens? Soon, even
those with a sour look will begin smil-
ing back. Positive attitudes are just as
contagious as negative ones — so start
spreading that positive spirit.

In Wanda’s article she offers this advice:
“...although you might not change an
emotional vampire, you can beat most
of them simply by taking the time to
think slowly and rationally about their
behaviors and the situation. Keep your
cool, avoid knee-jerk responses and keep
your eye on your goals rather than what

the emotional vampires want you to see.”




Georgia Department of Education En'uca!'fng GE‘GJ’QJ.E s Future:

Senate Bill 108
Frequently Asked Questions

1. What does the bill say and what are the requirements?
SB 108 is a bill designed to improve teacher capacity in computer science education. By the 2024-2025
school year, all high schools and all middle schools in local school systems should offer a course in
computer science. There is a progressive implementation.

School Year By the beginning of the school year

High School: Each local system is required to have at least 1 high school offering a
course in computer science

2022 — 2023 | Middle School: All middle schools in the system are required to offer instruction in
exploratory computer science

Elementary School: All in the system are recommended to offer instruction in
exploratory computer science

High School: At least 50% of the high schools in the system are required to offer a
course in computer science

2023 -2024

High School: All high schools in the system are required to offer a course in computer
2024 —-2025

science

2. Regarding the legislation, what counts as Computer Science?
There are 11 High school courses and 3 middle school courses that currently count as Computer Science.

High School Middle School
AP Computer Science A Foundations of Secure Information Systems
AP Computer Science Principles Foundations of Interactive Design
Computer Science Principles Foundations of Computer Programming
Introduction to Cybersecurity MS Computer Science |
Advanced Cybersecurity MS Computer Science Il

IB Computer Science Year 1
IB Computer Science Year 2
Embedded Computing
Game Design: Animation and Simulation
Programming, Games, Apps, and Society
Web Development
Introduction to Python
Coding for Fintech

3. What is the full language of the legislation?
The full law can be found here.

Suite 1762 Twin Towers East « 205 Jesse Hill Jr. Drive < Atlanta, GA 30334 - www.gadoe.org

Richard Woods, Georgia's School Superintendent

An Equal Opportunity Employer




Artificial intelligence has increased the
urgency to ensure our students are ade-
quately prepared for a rapidly changing
world. It is no longer sufficient for stu-
dents to know how to use technology;
they must be creators and thoughtful
contributors. Several states have recog-
nized this imperative and require stu-
dents to take computer science to grad-
uate high school. Without a graduation
policy, we will not be able to ensure all
students genuinely have the opportunity
to learn computer science.

C a Code.org recommends graduation

a B requirements in computer science

Code.org is excited to continue build-
ing on these early adopters’ progress
and officially launch our 10th policy
recommendation for all states to re-
quire all students to take computer
science to earn a high school diploma.
(Learn more about all of our policies at
the bottom of this post.)

For a state to meet this policy recom-
mendation, the state must have:

« A policy that requires all students
to earn a credit named “computer science”

10 ideas to make computer science foundational to K-12 education:

Create a statewide

plan for K=12
computer science

| A |

Establish dedicated
computer science

positions in a state
education agency

f—:
Define computer
science and establish

standards for K-12
computer science

| OO,

Require that all
schools offer
computer science
with appropriate
implementation
timelines

Capacity

Allocate funding for
rigorous computer
science teacher
professional learning

L0

Implement clear
certification pathways
for computer science

teachers at
elementary and
secondary levels

4 1‘
Create programs at
institutions of higher

education te encourage

all preservice teachers

to gain exposure to
computer science

AR,

Allow computer
science to count
toward a core
graduation
requirement

. v AS it .
Leadarship Sustainability

A,

Allow computer
science to satisfy an
admission
requirement at
higher education
institutions

AR, |

Require that all
students take
computer science to
earn a high school
diploma




or has a related name that includes
“computer science” to receive a stan-
dard diploma for high school gradua-

tion,

o  Alist of courses or standards that
satisfy the requirement, all of which
must include computer science topics
and standards; this list must be avail-
able before the graduation requirement
goes into effect, and,

«  The policy is written down and
publicly accessible.

To ensure the success of this policy,
states should have multi-year runways,
provide targeted support to schools
facing challenges in offering computer
science, and collect robust data.
Already, seven states have passed such
a requirement: Arkansas, Nebraska,
Nevada, North Dakota, Rhode Island,
South Carolina, and Tennessee.

Arkansas’ story

Due to concerted state-wide initiatives,
Arkansas has seen significant growth
in high school computer science offer-
ings and enrollment over the last eight
years. Despite these efforts, the per-
centage of female students taking com-
puter science in Arkansas remained
below 30%, even with more than 90%
of Arkansas high schools teaching
computer science.

This story is seen nationally; female
participation in computer science has
been stuck around 30%.

In 2021 Arkansas took a big step to
change this persistent narrative by
passing Act 414, which requires all stu-
dents to take computer science to earn
a high school diploma, starting with
the 9th-grade class of 2022-2023. After
just the first year of implementation,
the results have been striking. 43% of
the 9th graders taking computer sci-
ence are female; there are more 9th-
grade girls taking computer science
than 10-12th grade girls combined.

South Carolina's Story

South Carolina has required their stu-
dents to take a technology course to
earn a high school diploma since the
1980s; historically, this was often a
typing or computer application class.
Starting in 2016, the state began to
rethink this requirement to ensure it
met 21st-century needs. By 2018 the
South Carolina Department of Educa-
tion modified the existing technology
requirement to be a robust computer
science graduation requirement, and
the results on student participation
speak for themselves.

Rhode Island’s story

In 2020, the Rhode Island Department



43% 69% 92% 47% 80,000+
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Requirement

First funding for
passed

professional

learning
Standards

approved

of Education (RIDE) began investigat-
ing the high school experience. They
looked at transcripts and held open
meetings to hear first-hand accounts
from students. They drew clear conclu-
sions: many students were not engaged
in class and were unprepared for a
21st-century world. RIDE then looked
to reform the secondary regulations
(graduation requirements) to better
meet students’ needs.

In November 2022, after sever-

al months of public comment and
multi-stakeholder collaboration, the
Board of Education approved new sec-
ondary regulations. These regulations
included real-world relevant profi-
ciencies, one of which requires that
students must demonstrate proficiency
in computer science (starting with the
class of 2028).

[ ]

Waivers end

$6 million
passed for CS
and Al

We are excited to continue spotlight-
ing the progress in all states that have
passed graduation requirements, and
we look forward to partnering with
advocates to increase the number of
states with this requirement.

Stay tuned for our 2023 State of CS
Report, launching on November 1,
with much more data from all 50
states!

— The Code.org Advocacy Coalition



Mechanic...
TEM Careenr

A career in mechanics is a sure thing when it comes to
employment opportunities across Georgia.

“There are over 278 miillion cars and trucks
on American roads today. They will break.”



Auto mechanics is a perfect example of
a STEM career that requires all aspects
of STEM daily, but with education
requirements that range from a high-
school diploma, a Technical School di-
ploma, or an apprenticeship. Any male
or female who has an interest in
automobiles, from changing tires to
complex engine computer diagnostics,
may find this a very rewarding choice.

Along with engine and power plant
application, let’s not forget about body
work, restoration, design and modifi-
cation. New materials and compounds
are used to repair and replace older
parts.

The complexity of new automobiles,
truck, construction equipment....basi-
cally anything that runs, now requires
a new set of skills easily attainable and
very affordable.

Science / Technology

Computers and other diagnostic tools
are necessary to figure out why the car
isn't running correctly and how best to
repair it. The use of laptops and hand-
held devices will be familiar in many
ways paving the way for confidence
and a positive attitude.




Engineering

As a reminder, the engineering process
is a “decision” making process. Based
on the result of your diagnostics, you
will have to formulate a series of deci-
sions to best solve the auto problems

before you.

You may have occasion to re-route
wires, exhaust pipes or other added
parts to solve or modify the project.
This is a common application of en-
gineering for automotive repair and

modification.

Mathematics

Much of the math for this career is
measurement. Tools like a micrometer
to measure the break pad thickness to
determine if they need replacing, air
pressure gauge to measure tires, shocks,
air conditioner freon levels and so

forth.

A wide variety of measurements are
required from front to back. Much

of this math you already know or is
common sense. What you don’t know,
you'll learn and use every day at work.
It won’t matter if it’s a car, truck, mo-
torcycle, boat or electric tech; your
mechanical skills will be valued.

There are different “levels” of train-

ing for auto mechanics, so the more
training and experience you have, the
higher the salary. Plan to start at about
$30,000 and with additional training
and experience, you could make more
than $50,000 depending on the company.

Many companies, car rental agencies
and the government all have their own
auto mechanics. You could always start
your own company too.

Get finished with a good Tech. school
and start your new -

STEM Career



loved school and was fortunate to
have several inspiring teachers, in par-
ticular in science subjects, so in senior
school I went on to study Biology,
Chemistry, Physics and Geography.

From here I majored in Pharmacology
at University College Dublin, followed
by a PhD in respiratory medicine. I am
inspired by enthusiastic and engaging
people, so teachers who loved their
subject and conveyed it with passion
were my inspiration. My science sub-
jects were taught by female teachers,
and at university, I also had two won-

'\_

by Astellas Pharma Europe Ltd

derful PhD supervisors - both women
at the top of their research fields. Their
commitment, energy and tenacity in-
spired my love of science and the belief
that I could do well in my chosen field.

At this stage I didn’t know much about
the pharmaceutical industry until I
was interviewed by both Glaxo Well-
come and SmithKline Beecham (now
GlaxoSmithKline) at a university
recruitment fair. They were scouting
graduates for research roles, but I
knew from my PhD that I didn’t have
patience for the repetitive and often

Martina Dempsey,
VP Commercial Strategy and Operations,
Astellas Pharma Europe




solitary nature of laboratory experi-
mentation. However, I did love read-
ing around a topic and the storytelling
involved in writing and presenting, so
working in a science-based industry
with a clear purpose and value was
extremely compelling.

As a result, I was encouraged to inter-
view for a global regulatory affairs role
and joined SmithKline Beecham in
their R&D headquarters in the UK. It
seemed to me the perfect entry posi-
tion in that it gave me the opportunity
to work as part of a cross-functional
team and provided a brilliant insight
into the drug development and com-
mercialization process.

What advice do you have for women/
girls wanting to get into this
industry?

Go for it! This industry is tremendous-
ly rewarding and brings a higher pur-
pose and real meaning to your work.
We all have been, will be or know pa-
tients who rely on the commitment of
the scientific community to continue to
innovate and improve lives. It’s a privi-
lege to work in an environment where
that daily commitment is evident all
around us. Science-based skills and ex-
perience are important, of course, but
what is equally important are your peo-
ple skills - the ability to collaborate, to
be a great team player, to express your
views and your ideas with confidence.

So, my advice would be to practice
these skills wherever you can by push-
ing yourself outside of your comfort
zone.

As a female in a science-based
industry, what changes have you
experienced in your career?

There were always many talented fe-
males in the industry but, over the
years, we have seen more and more
rise to the highest ranks. We now have
female CEOs at companies including
GSK, Vertex and Merck - all of whom
are trailblazers for upcoming genera-
tions.

More generally I have witnessed in-
credible paradigm shifts in healthcare
driven by scientific innovation. What
were once life-threatening illnesses,
like HIV, have become chronic man-
ageable illnesses. Cancer treatments
have advanced, improving survival
rates and quality of life across many
cancer types. And, of course, we saw
the rapid development of COVID-19
vaccines that shortened the course of
the pandemic and saved millions of
lives.

The pace of innovation is truly phe-
nomenal, with the promise of more to
come in the shape of potentially cura-
tive cell and gene therapies for many
difficult-to-treat and life-threatening
conditions.



And we also now see amazing things
emerging at the interface between tech-
nology and medicine, which is an area
that Astellas is exploring through our
Rx+ division (prescriptions).

Where / how do you see the future
for women in science?

I think the future for women in science
is very bright. We know that, through
efforts by governments and educators,
more women are studying STEM sub-
jects in school and higher education.
In any industry, having gender balance
brings a fantastic diversity of approach,
perspective and dynamic to innovation
that is to be welcomed at every level.
What would you like the future to look
like?

For the industry to continue to attract
the brightest and the best! As an in-
dustry, we have taken huge strides to
bring the patient’s voice into decision
making and I look forward to that evo-
lution. Patients are waiting and there is
still much to do in underserved areas
including rare diseases, Alzheimer’s,
motor neurone disease and disease
prevention.

Critically, I also hope that governments
and payers continue to recognize the
immense contributions the pharma-
ceutical sector brings to society and
that they shape their policies to value

the innovation and investment that is
the hallmark of our industry.

Thank you to Martina Dempsey, VP
Commercial Strategy and Operations,
Astellas Pharma Europe, for giving

us a glimpse into her journey from
Ph.D. in respiratory medicine to senior
commercial roles in the pharmaceutical
industry and her thoughts on why the
topic of women in science is so important.

-




Georgia Pathways™ STEM Magazine
requests the privilege of including your
content or the content of your students
in upcoming issues. This is a great
opportunity for students to be published
and for educators and industry profes-
sionals to share their insights and wis-
dom regarding careers across Georgia.

If you have questions, please contact
the publisher at:

wayne@tagonline.org

770.370.1905

PATHWAYS

Content submissions:
- Word.doc format

- Completely revised and spell
checked.

- Everything as an attachment.
- Unlimited electronic distribution to

everyone in Georgia.

Advertising:
- Full page ads are available monthly at
a very low cost.



Blue Ridge.

-
&
Rome!
El
/ Athens
3 Atlanta -' » -

T=M:i
Geoggla Wide

*
: .' Columbus . ‘ Macon’ ‘ SENVELLED

L - Brunswick
Albany ' .

Valdosta
o

& | TAG-Ed

TAG | Education Collaborative



