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By Jacqueline Martin, STEM Outreach Program Lead
The pandemic has been a whirlwind of change for us all. Whether we were
active participants in our children’s education, volunteers at our local
schools or civic organizations, judging science fairs or coaching robotics
teams, every activity has been transformed to survive this new environment.
STEM Outreach is no different. In order to meet the mission and serve our
target base of stakeholders (K-12, college, and educators), new practices
had to be commissioned.
For the STEM Office, virtual operations have been the key! Our protocols
are now aligned with virtual tools to help students learn in a no-contact
environment. During this journey, we have identified trends of what works best for those learning from their
own homes and those remaining in a “new normal” socially distanced classroom setting. The need for STEM in
providing supplemental educational instruction is more urgent than ever. To this end, the STEM Office has
developed curriculums for multiple-level age groups with virtual instruction while maintaining “hands-on” learning
options to the greatest extent possible.
Planning is underway for summer STEM educational and learning partners as we continue to carve a new footprint
for the mission. The STEM Office looks forward to fostering a continuum of educational and professional
development opportunities.
Thank you for your support of MDA STEM Outreach.
Jacqueline Martin
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MDA STEM Features New Diorama

The STEM Program Outreach Office has commissioned a one-.
of-a-kind diorama as a new tool for teaching concepts of the
Missile Defense System (MDS). The landscape display of 3-D
models captures the defensive capabilities of the layered
missile defense system, which protects the United States and
her allies.
The diorama showcases the mission of the Missile Defense
Agency (MDA) through the strategic deployment of the MDS
elements allowing the viewer a realistic representation of
posture in response to a threat. As STEM Outreach seeks
innovative ways to educate our three-tiered target groups of
K-12, college, and educators, this tabletop brings to life the
technologies mastered by engineers and support staff within
the MDA Enterprise.
.“This tabletop diorama enables our STEM Outreach to highlight
what MDA does in defense of our nation on a daily basis. When
students and educators alike can actually view our work in 3-D
miniature form, a different level of comprehension is achieved.
This is an educational gift to all citizens (local and abroad)
who enjoy the liberties and freedoms afforded by America’s
protection as a democratic world leader,” states Jacqueline
Martin, MDA STEM Outreach Lead.
The diorama assets include: Command & Control, Battle
Management & Communications (C2BMC), Aegis Ashore,

Ground-Based Interceptor (GBI), Thermal High Altitude Area
Defense (THAAD), Sea-Based X-Band Radar (SBX-1), Aegis Missile
Defense, a towering city, an enemy ballistic missile launch, and
realistic land and seascapes.
MDA STEM Outreach is constantly developing and creating
innovative ways to reach our target groups of K-12, college, and
educators, to enable a greater understanding of how STEM
plays such a pivotal role in our mission. The new diorama is
the latest addition to the STEM Outreach toolkit highlighting
the mission of the Agency to our stakeholders. STEM Outreach
focuses on underserved student populations who may not
have exposure to high-tech career fields. The diorama is a
vehicle which influences discussions of possible STEM-based
careers at the Agency for aspiring youth and college graduates.
The STEM Program Outreach Office commissioned the diorama
with a Huntsville business, Broken Sword Studios, owned
and operated by Darren Cox, a contractor with MDA. Darren
has been building terrain models for over two decades and
was intrigued at the opportunity to develop a tool for MDA
STEM. The diorama was handmade from various materials
to include: XPS insulation foam that was cut, carved, and sanded
into shape; 10 layers of liquid varnish creating the ocean effect;
various shades and textures of flocking for vegetation; sand;
and a 2-part reinforced wood case.
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Command & Control, Battle Management
& Communications (C2BMC) ▼
The Command and Control, Battle Management and Communications (C2BMC) program is the integrating element of the
Missile Defense System (MDS). It is a vital operational system
that enables the United States President, Secretary of Defense,
and Combatant Commanders at strategic, operational, and
tactical levels to systematically plan missile defense operations, to collectively see the battle develop, and to dynamically manage designated networked sensors and weapons
systems to achieve global and regional mission objectives.

C2BMC supports a layered missile defense capability that
enables a synergized response to threats of all ranges in all
phases of flight. C2BMC is the force multiplier that globally
and regionally networks, integrates, and synchronizes autonomous sensors and weapon systems to optimize operational
performance. C2BMC is an integral part of all system ground,
flight and cybersecurity tests, which verify and exercise current and future MDS capabilities. Through its operational
software and communications networks, the C2BMC program
provides robust connectivity and enables on-site operations
and sustainment for global Combatant Commanders.

Aegis Ashore ►
Aegis Ashore is a land-based Aegis
Missile Defense System designed
to address regional ballistic missile
threats. The deckhouse and
launchers —. designed to be nearly
identical to the version installed
aboard U.S. Navy destroyers and
cruisers —. are equipped with the
Aegis BMD Weapon System and
Standard Missile-3 (SM-3).

Ground-Based Interceptor (GBI) ▼
The Ground-based Midcourse
Defense (GMD) element
of the Missile Defense
System provides Combatant
Commanders the capability
to engage and destroy
limited intermediate- and
long-range ballistic missile
threats in space to protect the
United States. GMD employs
integrated communications
networks, fire control systems,
globally deployed sensors,
and Ground-Based Interceptors
(GBIs) that are capable of
detecting, tracking and
destroying ballistic missile
threats.
The GBI is a multi-stage, solid fuel booster with an
Exo-atmospheric Kill Vehicle (EKV) payload. The EKV is a
sensor/propulsion package that uses the kinetic energy
from a direct hit to destroy the incoming target vehicle.
When launched, the booster carries the EKV toward the
target’s predicted location in space. Once released from
the booster, the EKV uses guidance data transmitted
from Ground Support & Fire Control System components
and on-board sensors to close with and destroy the
target warhead. The impact is outside the Earth’s atmosphere
using only the kinetic force of the direct collision to destroy
the target warhead.

Enemy Missile
Launch ►
Missile
Defense
threats to the United
States and her allies
continue to expand
due to evolving
capabilities posed
by rogue states
and
revisionist
powers to include
cruise missiles and
hypersonic vehicles.
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Terminal High Altitude Area Defense (THAAD) ▼
The land-based THAAD element provides the Missile Defense
System (MDS) with a highly effective method for defending
against ballistic missile threats. THAAD is a globally-transportable,
rapidly-deployable element capable of intercepting and
destroying ballistic missiles inside or outside the atmosphere
during their final, or terminal, phase of flight. It uses hit-to-kill
technology whereby kinetic energy destroys the incoming
warhead, and its high-altitude intercept mitigates the effects
of enemy weapons of mass destruction.

City, Target of Enemy Launch ▼

The diorama includes a city model illustrating a generic
representation of a regional area defense scenario.

Sea-Based X-Band Radar (SBX-1) ▼
The SBX is an advanced X-band radar mounted on a mobile, ocean-.
going, semi-submersible platform that provides the MDS with an
extremely powerful and capable radar that can be positioned to
cover any region of the globe. It provides an advanced capability
to the Missile Defense System (MDS), increasing the Missile Defense
Agency’s ability to conduct operational and realistic testing of the
MDS, while providing an operational capability to the Combatant
Commands.

Aegis Missile Defense ▲
Aegis BMD is the naval component of the Missile Defense
System. Aegis Missile Defense builds upon the existing
Aegis Weapon System (AWS), Standard Missile (SM), and
Navy control and communication systems. The Navy
embraces BMD as a core mission.

The vessel is based on a fifth-generation semi-submersible oil
drilling platform. It is twin-hulled, self-propelled, and stable in high
winds and turbulent sea conditions. Its ocean-spanning mobility
allows the radar to be repositioned as needed to support the
various MDS test scenarios.
Operationally, the SBX provides an advanced radar capability
to obtain missile tracking information while an incoming threat
missile is in flight, discriminates between the hostile missile
warhead and any countermeasures, and provides that data to
interceptor missiles so that they can successfully intercept and
destroy the threat missile before it can reach its target.
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MDA STEM Conducts Training
for NACEE Students
The Missile Defense Agency (MDA) STEM Outreach
Program Office is providing STEM educational
opportunities to participants of the North Alabama
Center for Education and Excellence (NACEE). A training
series was developed and is offered once a month to
approximately 20 middle and high school students with
interests in STEM-based careers. The series is hosted
virtually and encourages parental engagement.
Each session offers a glimpse into the life of an engineer
and a hands-on learning activity to challenge students.
The initial session entitled, “I Want to be an Engineer”,.
was led by STEM Lead, Jacqueline Martin. She presented
facets of engineer career-readiness along with a general
overview of MDA and its role in national defense. The
hands-on exercise was a tower building challenge used
to promote engineering and design concepts.
NACEE has served the community for over 44 years,.
providing educational support opportunities to low-.
income and first-generation students. NACEE encourages
and assists students in northern Alabama counties and
portions of southern Tennessee who are traditionally
under-represented in postsecondary education because
of income, family educational background, disability,
or other relevant barriers in pursuing a postsecondary
degree.
Dr. Noah Ricks, Coordinator, Math\Science\STEM
for NACEE has been a proponent of STEM education
for well over two decades. He holds a bachelors in
Mathematics, a masters in Metaphysics, and a doctorate
in Quantum Metaphysics, allowing him to champion
STEM curriculums and experiences for students in the
NACEE program. Dr. Ricks states the opportunity for his
students to work with MDA STEM Outreach “…is a much-.
NACEE students showing off their individual tower projects
needed step towards creating an efficient network of
STEM opportunities for the students in our community. built during the virtual STEM training series offered by
MDA has provided NACEE students with an innovative, MDA STEM Outreach at the January 23rd session.
approach to STEM, engaging and encouraging students
to connect to their own engineering creativity. MDA The engineering design process is emphasized during
workshop activities challenge NACEE students to all sessions and include topics such as identifying
become critical thinkers. I can definitely say; without a problem, brainstorming, designing, building, and
reservation, the relationship between MDA and NACEE testing/redesign.
will produce a community of future engineers and other This ongoing series with NACEE supports both the
STEM related personnel.”
Department of Defense and MDA mission of influencing
STEM-based
interests and careers among high school
Future sessions will focus on engineering design
students.
The
goal is to increase the number of future
notebook s enabling the par ticipants to see a
engineers
and
scientists in America.
project from inception to completion and review.
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MDA STEM Represented
at BEYA STEM Conference

Source: https://s4.goeshow.com/ccgroup/beyastem/
2021/index.cfm
The 35th BEYA STEM Conference is held annually each
February serving over 10,000 K-12 students, college students,
government and military professionals. This year’s three-day
conference was held February 11-13, 2021 and Ms. Jacqueline
Martin, STEM Outreach Program Lead, attended representing
MDA STEM.
The 2021 BEYA STEM Conference was held virtually this year
in response to the pandemic, and organizers were able to
bring together dozens of presenters and conduct virtual
interactions for the participants. Simulated spaces included
lobbies, halls, networking lounges, and auditoriums across
two platforms. Educational and informative sessions included
the following topics: Artificial Intelligence and Historically
Black Colleges and Universities, Quantum Information Science,
The Transformative Power of 5G, Biotechnology, Advanced
Manufacturing, Resume Writing, Belonging and Authenticity
Matter, COVID and the Future of Health Care, Inside the
Smile, Learning about Culture, Career and Inclusion, How to
Obtain and Maintain Your Professional Engineering License,
Teamwork Wins Championships, and many more.
The Conference also presented numerous Career Fairs,
Mentoring Roundtables, sessions on Financial Aid, and
even added fun and discourse for attendees with live
Trivia Challenges. The annual conference connects next-.
generation STEM professionals of diverse backgrounds in
building a foundation for successful career advancement. The
annual BEYA STEM Conference is a capstone for networking,
mentoring, collaborating, and producing the workforce
pipeline for federal services and industry. MDA STEM
participated in numerous network sessions and seminars
with attendees from around the country to explore
opportunities for advancing the MDA mission. MDA STEM will
utilize strategies from the conference to build upon evolving
STEM-based ecosystems.

MDA STEM Represented on
DoD STEM Advisory Council

STEM Lead, Ms. Jacqueline Martin, attended the DoD
Quarterly STEM Advisory Council (SAC) meeting on February
17, 2021, representing MDA STEM Outreach in this DoD
session. The host of the meeting was Mr. Louie Lopez, Director,
DoD STEM, Office of the Under Secretary of Defense for
Research and Engineering. Ms. Lorien Proud served as the
meeting facilitator. A key topic was the memo directed by
President Biden to Office of Science and Technology Policy
(OSTP) nominee, Dr. Eric Lander, sharing the current priorities
of the new administration. This question was presented
to the group for reflection and ideas: How can we ensure
the long-term health of science and technology in our nation?
Additionally, the following STEM Congressional requirements
were presented: Encouragement of contractor (STEM)
programs: FY21 NDAA SEC 245, Coordination of scholarship
and employment programs of the DoD: FY21 NDAA SEC
251; National security workforce and educational diversity
activities: FY21 NDAA SEC 250, and Modification of Science,
Mathematics, and Research for Transformation: FY21 NDAA
SEC 242.
The agenda of the SAC was fully exercised comprising
DoD STEM Communications, National Defense Education
Program Proposals/Funding, DoD FY21-25 Strategic Plan,
Work Experience Programs, SMART Scholarship Program and
DoD STEM Logic Model. Session briefings and supplemental
inputs were made available for participants upon request.
MDA STEM will review materials from this session and prepare
for the next STEM Advisory Council May 18, 2021.

Sustainable Forestry Factoid
•

The net cooling effect of a young, healthy tree
is equivalent to ten room-size air conditioners
operating 20 hours a day.

•

One acre of forest absorbs six tons of carbon
dioxide and puts out four tons of oxygen. This is
enough to meet the annual needs of 18 people.

Source: https://www.arborday.org/celebrate/quotes-stats.cfm
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MDA STEM Supports the
MDA University Innovation Summit
The Missile Defense Agency (MDA) STEM Program
Outreach Office University Innovation Summit, held
virtually on March 2–3, 2021. The inaugural two-day
event produced an audience of over 250 participants..
Representatives of 136 Universities across the United
States received briefings from MDA Leadership on a
variety of topics to educate post-secondary partners on
the Agency and current/future research interests.
This year’s theme was “Embracing Innovation, Science
and Technology to Outpace the Threat.” Ms. Jacqueline
Martin, STEM Outreach Lead presented a session
outlining the mission/vision of the MDA STEM Outreach
Program Office, and MDA STEM Ambassador, Dr. Donna
Havrisik presented a session on the Hacking for Defense
University Program. MDA STEM Outreach focuses
their post-secondary work on programming for STEM
diversity recruitment fairs, symposiums, roundtable
discussions, STEM focus groups, speaking engagements,.
and summer military academy internships.

MDA STEM Ambassador Judges
Alabama Regional Future City Competition
world problems and is accessible to every student, from
the exceptional child to the gifted and talented. Female
students, minority students, and low-income students
from Title I schools all participate at record levels.
Ms. Lisa Laurendine, MDA STEM Ambassador, served as a
judge for the Alabama Regional Future City Competition
(ARFCC) on Saturday, Jan 30, 2021. Due to the pandemic,.
judging was accomplished virtually. ARFCC is a project-.
based learning experience where students in 6th, 7th,.
and 8th grade imagine, design, and build cities of the
future. Twenty-one (21) teams from the three (3) states
were represented and approximately 150 students
participated in the event.
The Future City Competition engages more than 45,000
middle school students each year throughout the United
States and abroad. Students repeatedly report that the
program increases their motivation and excitement
about STEM (Science, Technology, Engineering, and
Math). In addition, students and teachers report a
marked improvement in students’ 21st Century skills..
Future City challenges students to tackle authentic, real-.

This competition has grown to over 45 regions across the
United States as well as International Regions (in Canada,
China and the Middle East). The 1st place team in each
region advances to the finals, which will be virtually
held the first week of April 2021. Ms. Laurendine will be a
virtual judge for the national competition representing
MDA and the ARFCC.
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MDA STEM Featured at AAMU’s NDEP
this DoD effort is to establish programs to better position
the current and next-generation STEM workforce, which
is critical to the Department and our Nation’s security.”

MDA STEM suppor ted Alabama Agricultural and
Mechanical Universit y’s (AAMU) National Defense
Education Program (NDEP) through the sponsorship of
speakers for their lecture series during the month of
March. The NDEP is a 3-step approach for providing a
pipeline of skilled minority professionals for the DoD
future workforce.
AAMU was awarded the prestigious $3 million 3-year
grant from the DoD NDEP (National Defense Education
Program) under its Science Technology Engineering
Mathematics (STEM) education, outreach and workforce
initiative programs. According to the DoD “the goal of

AAMU is a Historical Black College and University (HBCU)
and a traditional 1890 land-grant institution, that serves
as a teaching, research and public service university,
including extension. Founded in 1875 by a former slave,
Dr. William Hooper Councill, AAMU is a dynamic and
progressive organization with a strong commitment
to academic excellence. AAMU provides more than 60
undergraduate, graduate and certificate programs and
concentrations.
Representing MDA STEM Outreach in the NDEP lecture
series were MDA’s Ms. Regenia Willingham who
presented the topic “How to Apply for a Federal Job?” on
the evening of March 9, 2021, and Mr. Michael D. Sanders
who delivered the presentation entitled “How to Obtain
a Security Clearance?” on the evening of March 16, 2021.
AAMU’s Principle Investigator of the grant, Dr. Paul
Ruffin, and MDA’s STEM Lead, Ms. Jacqueline Martin are
working on additional opportunities to partner in this
DoD STEM program.

MDA STEM Supports Senior Preliminary
Design Review (PDR) at UAH
requirements, flow-down requirements, system solution
definition, design drawings, interface design solution,
functional flow block diagram, system operation and
human factors, technical analysis, software test plans,
hazard and risk assessment, manufacturing, cost, work
breakdown structure, schedule and issues.
UAH’s 505-acre campus, includes 17 high-tech research
MDA STEM Ambassador, Ms. Lisa Laurendine (GMX-E), centers and labs responsible for nearly $110 million in
served as guest reviewer of the The University of annual research expenditures, serves as the anchor
Alabama in Huntsville Senior Design PDR held virtually tenant for the second-largest research park in the
on Tuesday, 9 March 2021. Dr. Christina Carmen, UAH nation. It also maintains strong partnerships with
Professor, hosted the session. Nine (9) senior mechanical federal agencies and commercial organizations that
engineering students presented their project entitled include the HudsonAlpha Institute for Biotechnology,
.“Lift Mechanics for Visually Impaired Students”. This NASA’s Marshall Space Flight Center, the Missile Defense
project serves to address the absence of tools suited Agency, the DIA Missile and Space Intelligence Center,
for teaching visually impaired students in engineering and the U.S. Army Materiel Command.
concepts.
Support of this endeavor reflects MDA STEM’s
The Senior PDR was comprehensive and included the commitment to engage colleges and universities in
review of the following elements: mission statement, preparing the next-generation for STEM-based careers
concept of operations, system architecture, level 1 in national security and DoD science and technologies.
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MDA STEM Participates
in the Alabama School
of Cyber Technology
and Engineering (ASCTE)
Lunch and Learn

Ms. Melissa Burnett (MDA/CEF), MDA STEM Ambassador,.
served as guest speaker for the Alabama School of Cyber
Technology and Engineering’s (ASCTE’s) Lunch and Learn
Series March 12, 2021. Participants included educators, school
leadership, and approximately 70 students ranging in age
from 14 – 16. The Alabama School of Cyber Technology and
Engineering (ASCTE) is the nation’s only high school focused
on the integration of cyber technology and engineering into
all academic disciplines.
ASCTE is a public, residential magnet high school serving
students throughout the state of Alabama. Tuition and
housing are free. The ASCTE faculty is composed of field and
subject matter experts providing students the highest quality
of instruction focused on embedding cyber protections into
the engineering cycle.
Ms. Burnett’s presentation captured stories of her personal
growth in education, career paths, and advice regarding
considering an engineering career track. Support of this
endeavor reflects MDA STEM’s commitment to encourage
STEM-based interests of students K-12.

Dr. Donna Havrisik Selected
as STEM Advocate of the
Quarter Nominee
Dr. Donna Havrisik is an
active leader and STEM
Ambassador at MDA.
Her volunteer highlights
include the Regional
Middle School Science
Fairs, Huntsville’s Panoply
Outreach, University of
Alabama Huntsville’s annual
InSPIRESS Program and the
Alabama Regional Future
City Competition. For the
past 2 years, Dr. Havrisik has
been serving as a Champion for the Hacking for Defense (H4D)
University Program sponsored by the Defense Innovation
Unit and our country’s National Security Innovation Network.
Through her collaborative efforts, college students are able
work on government-sponsored national security problems
over a semester gaining hands-on authentic work experience.
In recognition of the aforementioned contributions to the
STEM Program Outreach Office, Dr. Havrisik has been selected
as the Agency’s STEM Advocate of the Quarter Nominee. She
will compete with other nominees across the DoD for the
distinguished STEM Advocate of the Quarter Award.

Sustainable Forestry Factoids
Trees work for us. Properly cared for, they are valuable
assets worth three times your initial investment.
Healthy trees mean:
• Healthy people: 100 trees remove 53 tons of carbon
dioxide and 430 pounds of other air pollutants per year.
• Healthy environment: One hundred mature trees
catch about 139,000 gallons of rainwater per year.
• Homeowner savings: Strategically placed trees
save up to 56 percent on annual air-conditioning
costs. Evergreens that block winter winds can save
3 percent on heating.
• Better business: Consumers shop more frequently
and longer in tree-lined commercial areas and are
willing to spend more.
Source: https://www.fs.usda.gov/learn/trees
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STEM Hands-On Activity: Sustainable Forestry

This activity has been adapted from: http://365daysofdiy.blogspot.com/2012/01/seed-starters-out-of-paper-pulp.html?m=1

Forests and trees are vital for human life. Forests are
home to many animals and plants. Forests produce the
oxygen humans and animals require and absorb carbon
dioxide from our atmosphere, including much of the
fossil-fuel emissions humans produce. Forests also
provide the materials for many products humans rely
on everyday: books, printer paper, napkins, baseball
bats, pencils, construction materials, garden mulch,.
rubber. Even clothing, football helmets, milk shakes, and
toothpaste all use materials harvested from trees.
There will always be a need for the forest and the
resources it provides. Thankfully, trees are a renewable
resource, meaning that we can plant new trees as others
are being used. Responsible forestry and logging use
sustainable forest management practices to balance the
needs of the environment and wildlife with the needs of
our society. Using these methods, we are able to harvest
resources while conserving our forests. Unfortunately,.
not everyone uses these practices; there are places
around the world where forests are being irreparably
damaged or even destroyed by irresponsible industries..
Here are few ways people can help support the health of
our forests:
1. Recycling: By substituting used paper for newly-cut
trees, recycling paper products reduces the overall
demand on our forest ecosystems. While recycling

reduces the demand for trees to be cut, tree and paper
products cannot be recycled indefinitely. The wood
fibers, cellulose, that give paper its strength and
durability, are shortened each time paper is recycled.
Eventually, the fibers are too short to be useful on their
own and must be mixed with new paper materials and
eventually the recycled fibers will be too small to use
at all. The EPA estimates that most paper products can
only be recycled 5-7 times.
2. Buy sustainable products: Research brands and
products for sustainability practices before choosing
a product to purchase. Certifications from the groups
such as: Forest Stewardship Council, Sustainable
Forestry Initiative (SFI), American Tree Farm System
(ATFS), Rainforest Alliance, and the Roundtable on
Sustainable Palm Oil can show that products are using
materials harvested sustainably.

3. Planting trees: Trees have a positive effect on our
world. Research ways you can increase the number
of trees in your community or sponsor trees in other
communities around the world.
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STEM Hands-On Activity: Continued
Create Biodegradable Plant Starters
by Recycling Cardboard and Paper
Materials
Paper, cardstock or thin
cardboard (e.g. cereal boxes)
ripped into small pieces
Plastic spoon
Water, warm

Muffin tin
Thin cloth or
Cheese cloth
Paper towel
Spatula

Blender

DIRECTIONS:
1. Rip
the
paper/
cardboard into small
pieces. Ripping is
better than cutting
because exposes the
paper’s fibers, but
cutting will still work.
Shredded paper also
works well.
2. With an adult’s assistance, place the ripped pieces and
a small amount of warm water (~1 cup) into a blender.
Add more water as needed. Blend the paper and water
on high. Stop the blender to push the pieces on the sides
down with a spatula as needed.

3. Use the thin cloth to drain off some excess water.
The mixture should have enough moisture to stay
together and be molded.
4. Place a ball (~1 heaping tablespoon) of paper pulp into
each compartment of muffin tin.
5. Starting in the center, press the pulp down and work your
way out to the sides. Then start pushing the pulp up the
sides, and press the paper making it an even thickness all
around.
6. Use a paper towel to soak up the moisture on the bottom,
this will speed up the drying process.

7. Let the cups sit in a warm bright place for at least 24 hours,
or until they feel dry to the touch. For faster drying, an
adult can place cups in a dehydrator or oven on low heat
(~200 F) until dry.
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8. Once dry, fill the cups with potting soil and plant the seeds
of your choice. Consider planting some of the following:
a. Vegetables/Herbs, such as basil, mint, beans, tomatoes,.
peppers, corn, squash, etc. (seeds typically available at
local hardware stores). These will grow quickly and can
produce delicious food. Follow the instructions on the
seed packet for how deep to plant the seeds and how
to care for them. Make sure you will be able to provide
all the things the plant will need as it grows: enough
space, sunlight, water, correct temperature, etc.
b. Flowers seeds can be purchased at local hardware
stores and many varieties will grow quickly. Flowers
labeled as “Annual” will last a single season and ones
marked “Perennial” will sprout each year.
c. Trees, such as maple, elm, pine, apple, cherry, etc. Trees
will take many years to grow to their full size. Tree seeds
can be purchased at some specialty stores or online.
Local tree seeds (maple, elm, etc.) are produced by adult
trees in your area. These are a good choice because
native/local trees are perfectly suited to thrive in the
local environment. Some seeds from grocery store fruit
(apples, avocados, tangerines, etc.) can, with the right
preparation, be planted to grow into a tree. However,
these trees will require very special conditions. Make
sure you will be able to provide all the things the plant
will need as it grows: enough space, sunlight, water,
correct soil and temperature, etc.

10. For more STEM gardening activities and information
on growing seeds, check out the links below:
a. Sun Charts: Conduct research to find a place where
your plants will get the right amount of sunlight.
https://theeducatorsspinonit.com/strawberry-stemchallange-growing/
b. Planting Seeds: Tips on planting seeds in your area
https://www.gardeners.com/how-to/how-to-startseeds/5062.html#:~:text=Get%20the%20timing%20
right,eight%20weeks%20before%20last%20frost.%22
c. Replanting Kitchen Scraps: How to grow herbs and
vegetables from kitchen scraps instead of seeds
https://www.icreativeideas.com/13-vegetables-thatyou-can-regrow-again-and-again/
d. Vermicomposting: Use worms to turn your old food into
plant food. https://kids.niehs.nih.gov/topics/reduce/
vermicomposting/index.htm

Sustainable Forestry Factoids

9. When the plants a ready to move to a larger space, simply
dig a hole twice as large as the cup in the new soil, place
the cup into the hole, and fill the hole with loose soil,
lightly covering the top of the cup.

•

https://www.fcgov.com/recycling/pdf/
treemendous.pdf

•

https://www.fs.usda.gov/learn/trees

•

https://www.earthday.org/ (Apr 22)

•

https://www.arborday.org/celebrate/ (Apr 30)

•

https://www.arborday.org/celebrate/quotesstats.cfm
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STEM Facts
Blacks and Hispanics Underrepresented Across
Most STEM Job Clusters

STEM Workers Tend to Earn More than Similarly
Educated Non-STEM Workers

% of employed adults in each occupational group are...

Median annual earnings of full-time, year-found
workers ages 25 and older with positive earnings:

Among those work in ___ jobs:

Note: Based on employed adults ages 25 and older. Whites,
blacks and Asians include only non-Hispanics. Hispanics
are of any race. Other and mixed race non-Hispancis are
not shown. Engineering includes architects.

Note: Figures based on 2015 dollars. Some college
includes those with an associate degree and those who
attended college but did not obtain a degree. Professional
degree includes those with an M.D., DDS, DVM, LL.B. or J.D.
Doctoral degree includes those with a Ph.D. or Ed.D.
Source: Pew Research Center analysis of 2014-2016 American
Community Survey (IPUMS).
*Women and Men in STEM Oten at Odds Over Workplace Equity*

Scholarship & Financial Aid Information
Department of Defense
Department of Defense, STEM Scholarships
https://dodstem.us/stem-programs/scholarships
DoD Smart Scholarship Program
https://www.smartscholarship.org/smart
DoD Cyber Scholarship Program (CySP)
https://public.cyber.mil/cysp/
DoD Civilian Careers: Pathways, Student,
and Scholarship Opportunities
https://godefense.cpms.osd.mil/student_opportunities.aspx

Military
ARMY ROTC
https://www.goarmy.com/benefits/education-benefits/
earn-your-degree-through-rotc.html
Navy
https://www.navy.com/what-to-expect/educationopportunities/college-options-and-scholarships

Air Force
https://www.af.mil/News/Tag/40936/scholarship/

MDA Enterprise State Websites
Alabama Commission on Higher Education;
Student Financial Assistance
https://ache.edu/StudentAsst.aspx
Colorado Official State Web Portal/Scholarships
https://www.colorado.gov/search?tid=scholarships
Alaska Commission on Postsecondary Education
https://acpesecure.alaska.gov/ (Scroll down for pertinent
information.)
State Council of Higher Education for Virginia /
Students: Paying for College
https://www.schev.edu/index/tuition-aid/financialaid
New Mexico Higher Education Department
https://hed.state.nm.us/financial-aid/grants/studentincentive
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Earth Day Crossword Puzzle

Across

1.
4.
8.
10.

A place where garbage is hauled and burned.
Many people plant these on Earth Day.
April 22. (Two words)
Turns fruit and vegetable waste into rich soil for
gardening.
11. A place where garbage is hauled and burned.
13. Using a resource in such a way that it is not depleted or
damaged.
16. To use less.
18. To contaminate the environment with man-made waste.
19. Chemicals, industrial waste, and sewage are often
allowed into streams, rivers, or oceans, polluting this.
21. Please put your trash in the trash can. Don’t ________.
22. A popular color on Earth Day.
23. Resources that can be replenished or replaced through
careful management.
24. Turning off lights helps conserve ________.
See answers on back page!

Source: http://www.theholidayzone.com/

Down

2. Polluted precipitation that can damage the environment
(Two words)
3. Poisonous; capable of causing serious harm or death.
5. The study of the relationship between organisms and
their environment.
6. ________ pollution is a build-up in the Earth’s surface
of toxins, chemicals, salt, and other substances that
adversely affect plant life.
7. Raw materials supplied by nature. (Two words)
9. Planned management of natural resources to prevent
waste, exploitation, or destruction.
12. To process waste in such a way as to reclaim raw material
for future use.
14. The physical conditions that surround and create a home
for all living things.
15. To use again.
17. Gaylord Nelson, a U.S. Senator from Wisconsin,
is considered the ________ of Earth Day.
20. Polluted by smoke and exhaust fumes.
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History of Arbor Day
As pioneers began moving into the Nebraska Territory,
the lack of trees was felt deeply. Not only did the new
residents miss the trees they left behind, they were also
left without the trees they needed as windbreaks to
keep soil in place, for fuel and building materials, and
for shade from the hot sun.
Nebraska newspaper editor — and resident of Nebraska
City, NE — J. Sterling Morton had an enthusiasm for
trees and advocated strongly for individuals and civic
groups to plant them. Once he became secretary of the
Nebraska Territory, he further spread his message of
the value of trees. And on January 4, 1872, Morton first
proposed a tree planting holiday to be called “Arbor
Day” at a meeting of the State Board of Agriculture.
The celebration date was set for April 10, 1872. Prizes
were offered to counties and individuals for the largest
number of properly planted trees on that day. It was
estimated that more than 1 million trees were planted
in Nebraska on the first Arbor Day.
Arbor Day was officially proclaimed in 1874 by Nebraska’s
Governor, Robert W. Furnas, and the day was observed
April 10 that year. In 1885, Arbor Day was named a legal

Sustainable Forestry Factoid
• Trees can be a stimulus to economic development,
attracting new business and tourism. Commercial
retail areas are more attractive to shoppers,
apartments rent more quickly, tenants stay longer,
and space in a wooded setting is more valuable to
sell or rent.

state holiday in Nebraska, and April
22 was selected as the date for its
permanent annual observance.
Many other states also passed
legislation to observe Arbor Day
each year. By 1920, more than
45 states and territories were celebrating Arbor Day.
And the tree planting tradition became prominent in
schools across the nation in 1882, with schoolchildren
learning about the importance of trees as well as
receiving a tree to plant in their own yard.
Today Arbor Day is celebrated in all 50 states. The most
common date for the state observance is the last Friday
in April — National Arbor Day — but a number of state
Arbor Days are at other times to coincide with the best
tree planting weather, from January and February in
the south to May in the far north.
And while Nebraska City, NE, is the official birthplace of
the Arbor Day holiday, communities around the globe
gather every year to celebrate trees and plant for a
greener tomorrow.
Source: https://www.arborday.org/celebrate/history.cfm

Crossword Pussle Answers

• Trees properly placed around buildings can reduce
air conditioning needs by 30 percent and can save
20–50 percent in energy used for heating.
• Healthy, mature trees add an average of 10
percent to a property’s value.
Source: https://www.arborday.org/celebrate/quotes-stats.cfm

For STEM Outreach inquiries, email the STEM Team at: STEM@mda.mil
Or visit our website: https://www.mda.mil/about/STEMoutreach.html
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