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Overview

* Federal plan

« STEM/ STEAM for all students

» Characteristics of STEM/ STEAM schools

» Contextualizing mathematics: lesson examples
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Federal Strategy

“Mathematics
continues to serve as
a gateway to STEM
majors that leads to

| higher-paying jobs
CHARTING A COURSE FOR SUCCESS: and economic
AMERICA’S STRATEGY FOR STEM crer 3
EDUCATION \ mobility.

https://www.whitehouse.gov/wp-content/uploads/2018/12/STEM-
Education-Strategic-Plan-2018.pdf
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STEAM Occupations: above-
average growth

. STEAM JOBS
Employment in FOR

STEAM occupations GA n
grew by 10.5% from y;,, :‘/ " \
2009-2015 compared - ;
to 5.2% growth In
non-STEAM
occupations
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« Studies have shown
that becoming
anxious about math
and avoiding the
subject begins as
early as 5 years old.

« Math anxiety Is
estimated to be
moderate to high in:

« 25% of 4-year college
students and

« 80% of community
college students.

"I can't solve for X. I have
a fear of the unknown!"
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STEM and STEAM for all students

Half of all STEM jobs are available to
workers without a four-year college
degree.

€. DPartners N\
Educating
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Future Workforce

Georgia Department of Education

CAREER TECHNICAL AND AGRICULTURE EDUCATION

https://www.brookings.edu/research/the-hidden-stem-economy/ = %
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CTAE STEM/STEAM Focus

Areas
 High-quality CTE can * Agriculture
provide a deeper - Architecture

understanding of STEM .
career pathways, build
interest and skills in |
STEM by making content * Computer Programming
more relevant and  Energy

tangible, and grow the . Engineering

STEM workforce pipeline
by encouraging
underrepresented groups
to enter these fields. * Health Care Science

 Information Technology
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Biotechnology
» Cyber Security

 Food Science & Nutrition
* Forensic Science




Real
Opportunities
for College &
Rewarding
Careers

CTAE
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Real High Delivers... Rl World
S_chool _ Workforce-
Experience with Ready Skills
Added Value
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Project-Based Learning

Overarching grade-level or
schoolwide focus

Students solve a real-world
problem

Day-to-Day
Interdisciplinary
Instruction

Typical instruction integrates, at
the minimum, science and
math- for STEAM, arts as well

Driven by grade-level
Georgia Standards of
Excellence

Learning targets are
identified

Documented in STEM
or STEAM Journal

Students document
data collection

Students use
school/program
identified thinking
process
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Identify Schoolwide (or Program-wide)
Process-Based Thinking Strategy

« Post it In every
classroom

e Paste In student STEM/
STEAM Journals

 Use In all lesson
planning

* Get students excited!
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Find aut moee shout the eotien

IMAGINE

( 8 Think of possible solutions. |
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W'S DESIGN PROLCESS

DESIGN THINKING IN ACTION

This is your assignment and it is frequently
Brief defined by lead users.

- Understand and define the problem
“Z This helps see a prdblem from all angles.
Research Ask questions, observe, interview, read
and gain empathy.
- This is the time to quickly discuss
Idea and capture all ideas.
Devalopment ) o, ./, ctorm, sketch, discuss and

get feedback from users before
moving forward.

1

. Helps communicate the idea.

Create drafts, modeils
- (computer and physical),
simulations, and storyboards.

=
/‘ Testing ) Checks the prototype’s performance.

4 Try the prototype with real users

and go for ‘br‘oke. Identify all concerns.
Check your thinking throughout the process
Evaluation and scrap ideas, prototypes, resear 5 '
ModifFication e

that is not helpful. Foll h 2k
f ul. Follow the steps
times as necessary. 1 P as <

yeare et faé&sl;‘lzedsmalmll become commonplace,
Wmmwmwmww s and '

of another ! experiences
Brainstorm»*- ; -
Sketch™ a qu

suggesting and discussing many ideas

demdrigmshowanidea,omenuse_@bde\‘ nelop Id'eas. : %DREW

CHARTER SCHOOL
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DESIGN

= e ceSoame CONCEPT
8 steps to make any design proj‘ect a success @ @
@ | REPEAT FEEDBACK

ASK QUEST'ONS : STEPS 1 TO 5
UNTIL LAUNCH
WHO?  WHAT? WHY? HOw? @

Who is the target What is your main goal? How can you .

audience? Why are you doing it? measure success? REVISION S :
Consider their . . 5
Think about your desired What tools can you !

interests, passions,
and what inspires outcome and what you use to measure the

them. want to achieve. results? [
XD, a Think about
doode. ate .,.,,Sugfmo.'e eam W~

nvestid
inve tivity \ LAUNCH learned & apply
Cfea '.m.\ﬂdmap Take the final it to the next

- Meseare, Write BT efresh ) project!
ark , design to
aton n completion
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Numeracy in STEM/ STEAM

Integrating mathematics isn’'t an easy thing to do
well. Oftentimes it is math that is put in the
passenger seat to lightly serve another subject,
project, or task.

- Gina Picha, 2018, “STEM has a Math Anxiety Problem”

Richard Woods, Georgia’s School Superintendent | Georgia Department of Educat®



Locally Driven Project Based Learning

Field Studies Lab

- ) -
™

Sustainable Energy
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Apple Orchard Research
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What can be done to
help slow down

~ erosion on the HMES
nature trail and

creek?

Sustainable Agriculture Film
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Investigative Research
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Steam@urnalt
. Draw a model of your Rawhide

(paper bag)
. Measure the length and the

Vv‘ E.
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Date
Temperature
Weight,
Height,
Smell
Bucket
Position
# of bugs
observed
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Quadratics
and
Parabolas
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Promising practices to improve mathematics
literacy:
 integration of mathematics across disciplines

 teaching mathematics through
e experiential
* meaningful
« applied contexts
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To be numerate is to confidently and
effectively use mathematics to meet the
everyday demands of life.
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Numeracy is important for individuals to
develop logical thinking and reasoning
strategies in their everyday activities.
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Characteristics of STEM/STEAM
Schools

Project- Based Learning

Integrated math, science, CTAE, and, for STEAM, fine arts
Strong business/post-secondary/community partnerships
Investigative research as part of the curriculum
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Common Thread

Collaborative Planning
Time

Gebor
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Georgia STEM/ STEAM Forum

. #CASTEMForum #GASTEMFort

m ST/

#CASTEMForur

A sz

OCTOBER 20-22, 2019
ATHENS, GEORGIA: CLASSIC CENTER

Designed to support K-12 efforts to include STEM and STEAM
education in the school curriculum. __
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STEM/ STEAM Georgia Teachers Academy

JUNE 2020
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STEM/ STEAM Leadership Cohort

SPRING 2020
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STEM/ STEAM Georgia Online:
http://stemgeorgia.org

Enables users to find STEM/ STEAM resources,
materials, links to STEM/ STEAM schools, grants,
competitions, lesson plans, and more.

Follow us on Twitter:
http://twitter.com/stemgeorgia

@stemgeorgia enables users to receive tweets
about STEM/ STEAM updates, grants,
scholarships, workshops, information, articles,

resources, and more.
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http://stemgeorgia.org/
http://twitter.com/stemgeorgia

Instagram

Be our first followers!

@gadoe_stem_steam
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Join our STEM/ STEAM Georgia Listserv

To join our listserv to receive emalil
notices and updates from the
GADOE STEM/STEAM program,
please send an email with no
message to the email address
listed below.

O
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Georgia@list.doe.k12.ga.us
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Contact information:

Felicia Cullars
fcullars@doe.k12.ga.us
404.516.1535

Meghan McFerrin 1 —

mmcferrin@doe.k12.ga.us
470.755.9197
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