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The arrival of 2022 has been characterized with monumental accomplishments 
for MDA STEM!  These pinnacle successes have greatly enhanced the Agency’s 
role in bringing a new level of STEM advocacy to our stakeholders!  Continue 
reading to learn how MDA STEM is making positive change in the lives of others.

MDA STEM team was awarded a National Defense Education Program (NDEP) 
grant in the amount of $1.2 million dollars! This is an unprecedented win 
for the Agency. NDEP recipients are distinguished educational and industry 
partners who have earned the privilege of developing a novel idea for the 
expansion of STEM education, outreach, and workforce initiatives for students 

and educators. MDA STEM’s grant proposal application titled "The Virtual Engineering Academy (VEA) for Alabama 
Students" was selected among competition with some of the Department of Defense’s (DoD’s) best Components. EVA, 
a virtual engineering curriculum, is the first of its kind and will revolutionize the way students are exposed and taught 
fundamental STEM concepts leading to college preparation in the State of Alabama.

The MDA STEM website was selected as a special feature by the DoD to highlight different activities that parents and 
guardians can do with children while being home from school. The feature was publicized nationally by Social Media 
from DoD STEM.  MDA STEM produces an ongoing post of activities for viewers on their home website under the “Fun 
STEM Everyday.” The team was elated to be cited as a model for sharing STEM training and outreach activities across 
America.

MDA STEM awarded the IGNITE Capability II contract (HQ0860-22-C-6002) in the amount of $300,000 to the University 
of Alabama in Huntsville, AL. The IGNITE Capability II contract is a continuum of the Agency’s signature platform 
for accomplishing National STEM Outreach services to K-12 students, college students, and educator professional 
development.  The Office has incorporated this service as a multi-year contract vehicle to ensure outreach sustainment 
up to three years. In FY21, the predecessor to this program impacted 528 students/teachers and 29 schools across the 
continental U.S. With the deployment of IGNITE Capability II, the team expects to reach 1,000.

MDA STEM is delighted to observe National Introduce a Girl to STEM Day in this issue and observe both National 
Inventor’s Day and Black History Month with features on African American inventors. As always, an innovative activity 
is provided for readers to try at home.

The Office looks forward to serving greater audiences as both the aforementioned NDEP grant and IGNITE Capability 
II contract are exercised. MDA Staffers interested in volunteering to support the MDA STEM Outreach Program are 
encouraged to join us. Email the STEM TEAM for more information: STEM@mda.mil.

Many thanks to our partners and volunteers who are positively influencing the lives of others across the country.

 — Jacqueline Martin

By Jacqueline Martin, STEM Outreach Program Lead
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The MDA STEM Outreach Program Office was awarded a 
National Defense Educational Program (NDEP) grant in 
the amount of $1,200,000 for their proposal application 
titled "The Virtual Engineering Academy (VEA) for Alabama 
Students".  The MDA STEM team was selected from a pool of 
25 applications across the Department of Defense (DoD). The 
award doubles the STEM budget and further expands the 
outreach footprint of the Agency. This is a first time win for 
MDA STEM, who is partnered with the University of Alabama 
(Huntsville, AL) in this endeavor.  Ms. Jacqueline Martin, MDA 
STEM Lead, will serve as the Project Manager and Dr. P.J. 
Benfield, Director, STEM Projects Advancing Research and 
Collaboration (SPARC) Laboratory -- University of Alabama in 
Huntsville, will serve as the Technical Lead.  

VEA is MDA STEM’s vehicle for educating secondary and 
middle school students across the state of Alabama in 
fundamental engineering concepts. The curriculum will 

prepare students in accordance with the Alabama course of 
Study, which emphasizes STEM-based careers. The goal of this 
project is to develop an online engineering curriculum for a 
VEA that serves all secondary students throughout the state 
of Alabama. This goal is realized through two objectives: 1) 
Development of six engineering-related courses (three at the 
high school level and three at the middle school level) that 
align with the 2020 Alabama STEM Course of Study content 
standards; and 2) Piloting each course and module in school 
systems throughout Alabama, targeting rural school systems.  

Development of the Academy will provide Alabama school 
systems with a resource for students interested in engineering 
who do not have access to such means, supporting the 
Federal STEM Strategic Plan’s three aspirational goals: Build 
Strong Foundations for STEM Literacy, Prepare the STEM 
Workforce for the Future, and Increase Diversity, Equity, and 
Inclusion in STEM.  

MDA STEM Outreach Program Office is Awarded 
a National Defense Educational Program Grant

Pictured Left to Right: Ms. Vicki Kitchens, MDA Deputy Director of Human Resources, Dr. Shari Feth, MDA Director, Innovation, Science 
& Technology, Dr. Charles L. Karr, President of University of Alabama - Huntsville, AL, Ms. Jacqueline Martin, MDA STEM Lead, and Dr. 
Michael P.J. Benfield, STEM Projects Advancing Research and Collaboration (SPARC) Lab Director, Associate Director of the Systems 
Management and Production (SMAP) Center
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On Monday, January 24, 2022, the MDA STEM Outreach 
Program Office awarded the IGNITE Capability II contract 
(HQ0860-22-C-6002) in the amount of $300,000 to the 
University of Alabama in Huntsville, AL.  The IGNITE 
Capability II contract represents a continuum of National 
STEM Outreach services to K-12 students, college students, 
and educator professional development. This vehicle drives 
the Agency’s outreach initiatives across America targeting 
participants with an 80% base of underrepresentation to 
include race, gender, socioeconomic status, Title 1 schools, 
rural distant schools, and at-risk inner city schools, etc. 
The goal of the IGNITE program is to provide challenging 
opportunities for all participants, both students and teachers, 
in a context to understand the application of STEM fields in 
areas of national defense importance, thereby continuing to 
expand the STEM workforce pipeline in this country.

The contract is established upon a base year with two 1-year 
options to be potentially exercised in the future. Optimally, 
this will render a 3-year sustainment of outreach projects 
which include:  1) Realizing Alternatives and Multiple Pathways 
by Unlocking your Potential (RAMP UP; 2) Data Evaluation 

from Testing via an Educational Challenge with Teachers and 
Students (DETECTS); 3) Exploring Collaborations to Inspire 
Transformations in Education (EXCITE); and 4) Universities 
Networked to Inspire Transformations in Education (UNITE). 
IGNITE Capability II is the first multi-year national STEM 
outreach contract for MDA.

MDA’s STEM Outreach Program partnered with the 
Tennessee Valley Chapter of Women In Defense (WID) on 
Monday, October 19th, 2021 to help generate funds for STEM 
scholarships and programs. This inaugural event attracted 
26+ sponsors, 90 golfers, 202 dinner guests and grossed 
$25,000 in revenue dedicated to STEM Outreach Scholarships 
and  Mentorship Initiatives.  

The Tennessee Valley Chapter was the fourth of now twenty 
WID chapters and was founded on March 31, 2003.  WID is an 
affiliate of the National Defense Industrial Association (NDIA), 
and engages, cultivates and supports the advancement and 
recognition of women in all aspects of national security.  WID 
was incorporated in 1985 and provides women a business 
environment for professional growth through strategic 
networking, education, and career development.

Women In Defense provides a dynamic, forward-thinking 
community for developing leadership skills, cultivating 
relationships, as well as mentoring and education through 
a variety of national and regional events addressing some 
of the most pressing national defense issues. Women In 

Defense represents members from defense organizations of 
every size; all branches of the U.S. Armed Forces; government 
agencies; academia; think tanks, associations and professional 
services. Active military and government employees receive 
complimentary membership.

MDA STEM Outreach Program Office 
Awards Inspiring Generations with New Ideas 

to Transform Education (IGNITE) II Contract

STEM Outreach and Tennessee Valley Chapter
of Women In Defense Golf Tournament

Pictured (left to right): Emily Jones, Melanie Newton, Jessica 
Washburn, Taylor Triggs, Jacqueline Martin - MDA STEM 
Lead, Wendy Tarkowski, Gayla Suddarth, Erica Ellis, and  
Elizabeth Lomax.

Pictured Left to Right: Ms. Hannah Edmonson (IGNITE Staff), 
Samuel Strong (IGNITE Staff), Ms. Jacqueline Martin, (MDA 
STEM Lead), Dr. Michael P.J. Benfield (STEM Projects Advancing 
Research and Collaboration (SPARC) Lab Director, Associate 
Director of the Systems Management and Production  (SMAP) 
Center and Ms. Taliyah Oglesby (IGNITE Staff).
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Postcards to Space
MDA STEM encourages your participation in a fun, exciting project:  SENDING POSTCARDS TO SPACE!

Club for the Future, Founded by BLUE ORIGIN, is accepting postcards to be launched into space (and brought back) 
on a New Shepard rocket. Postcards will then be mailed back to senders stamped “Flown to Space”. The only cost 
is postage (to the state of Washington, not space!) and back. This is a novel way to give space-lovers (of all ages)  
a chance to own something that has been flown in space!

For more information and instructions: https://www.clubforfuture.org/missions/ 

Source: https://www.clubforfuture.org/missions/mission-postcards/

 CLUBFORFUTURE

For our 1st #FutureFriday post 
we are featuring postcards from 
students who have envisioned 
awe inspiring ideas about what 
the future of living and working 
in space to benefit Earth looks 
like. Send us your ideas so we 
can feature them – launch to 
space and back! Check out the 
link in our bio for instructions.

DV Ornament 
Contest 2021

MOST CREATIVELY FUNCTIONAL

Entries from STEM Outreach

These are STEM projects made 
available from MDA STEM outreach 
programs for kids.  Fully functional 
robotic toys made for a great entry!
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The Huntsville Science Festival and its exhibition component, 
STEAMFest, created by Joe Iacuzzo, was established to create 
inspiration and an understanding of the opportunities that 
STEM learning offer. Founded by the Innovation for Education 
Foundation, an Alabama-based non-profit organization, 
along with support from the Science Festival Alliance of 
Massachusetts Institute of Technology (MIT), the festival is an 
annual event created for the benefit of all those with an interest 
in science and all those seeking a better understanding of 
how science and technology are used to create a better and 
more exciting world.  The 2nd Annual event was held Saturday, 
October 30, 2021 at the Von Braun Civic Center in Huntsville, 
Alabama, hosting thousands of parents, students, educators 
and community members interested in learning more about 
STEM based activities and fields of study.  

Over 1,000 STEM Activity Kits Supplied for  
STEAMFest 2021

The MDA STEM Outreach  
Program Lead, Ms. Jacqueline  
Martin, STEM Outreach Program  
Lead, presented Mr. Joe Iacuzzo of 
the Huntsville Science Festival, with 
approximately 1,000 STEM activity 
bags.  Mr. Iacuzzo is the Founder 
and Director of the Huntsville 
Science Festival/STEAMFest 2021 
(https://www.huntsvillecience.org).

Dinosaur Bone Fragment Flown in Space

Ms. Jacqueline Martin, STEM Outreach Program Lead, was 
presented with a 70 million year old Raptor Dinosaur bone 
fragment, which has been flown in space. The relic was given by 
Mr. Joe Iacuzzo, founder and director of the Huntsville Science 
Festival/STEMFest 2021 (https://www. huntsvillescience.org) as 
appreciation for Ms. Martin’s STEM advocacy and support of the 
science festival since its inaugural year. This artifact was #26 of 103 

flown in space April 14, 2021 on 
Blue Origin’s New Shepherd Rocket. 
The relic was presented along with 
the official flight certificate on 
Tuesday, October 12, 2021. Special 
recognitions and tokens were given 
as surprises for many unsuspecting 
STEM buffs engaged with the 
festival. Ms. Martin was extremely 
surprised to be a recipient.

Dinosaur Relics on Exhibit

Other dinosaur relics were 
on exhibit as part of the 
Huntsville STEAMFest 2021 
Saturday, October 30, 2021 at 
the Von Braun Civic Center 
(Huntsville, AL). [An example 
is the dinosaur head pictured 
right, being held by MDA 
STEM Outreach Program 
Lead, Jacqueline Martin.] This 
was shared as a conversation 
piece for STEM professionals 
attending the Huntsville STEAMFest Meet and Greet on 
Thursday, October 28, 2021. The festival was a celebration 
of Science and Technology with the goal of influencing and 
inspiring youth to become life-long STEM learners. Thousands 
of students, teachers, parents and visitors were engaged via 
interactive exhibits, hands-on workshops and demonstrations.

Water Conservation Study and Cultural Norms

Featured in the photo is Mr. Elijah Walker, a graduate student 
at Jacksonville State University (JSU), currently studying in the 
field of Geographic Information Systems. He will be in the first 
graduating class to receive this innovative degree. Mr. Walker 
hosted a hands-on activity and informational booth at this year’s 
STEAMFest 2021. He 
showcased detailed 
physical models of the 
hydrological cycle and 
the processes involved.  

The JSU masters 
student had attendees 
transfixed with his 
interactive display 
showing how water: 
1) evaporates from 
the ground, 2) mixes with dust molecules in the air making 
it heavier, 3) forms into cloud formations, 4) gains even more 
moisture and dust, 5) rains back onto the ground, 6) seeps 
underground, and thus starts the process all over again. Mr. 
Walker had intriguing conversations with kids posing questions 
to them such as:  “How do you think our ground pollution, such 
as litter, disrupts the cycle?” Mr. Walker’s master-level thesis is 
centered on the environment and how objects in our ground 
pollution can affect cultural norms in local societies over time.  

Source:  www.huntsvillescience.org

STEAMFest 2021/Huntsville Science Festival
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Future City Competition 2022
Future City starts with a question—how can we make the world a 
better place? To answer it, 6th, 7th, and 8th grade students imagine, 
research, design, and build cities of the future that showcase their 
solution to a citywide sustainability issue. The 2021-2022 theme 
is A Waste-Free Future. Teams design a waste-free city using 
the principles of a circular economy. Participants complete five 
deliverables: a 1,500-word city essay; a scale model (or multiple 
model segments) built from recycled materials; a project plan, a 
presentation video, and a Q&A session with judges. This flexible, 
cross-curricular educational program gives students an opportunity 
to do the things that engineers do—identify problems; brainstorm 
ideas; design solutions; test, retest and build; and share their results. 

This January, MDA’s Lisa Laurendine, STEM Outreach Program 
Ambassador, served virtually as an essay judge in the 21st Annual 
Alabama Regional Future City Competition. This year’s event was 
hosted by Auburn University and The Institute of Electrical and 
Electronics Engineers (IEEE) Huntsville Section.

Source:  https://futurecity.org/about 

To Celebrate National STEM Day (Nov 8), The 
MDA STEM Outreach Program asked for people 
to submit photos of their STEM projects to STEM 
Outreach’s SHOW YOUR STEM contest. Miss Liberty 
Harris was chosen as the winner of MDA STEM’s 
National STEM Day Celebration for her unique 
submission “Blemish Correction.” Miss Harris’ 

STEM project showcased techniques of digital manipulation: 
utilizing tools to address color correction, overexposure correction, 
and blemish correction.  Attached you can clearly see the leaf photo 
variations, both before and after her blemish removal through 
digital manipulation. Miss Harris is the daughter of MDA staffers:  
Leslie Harris (DVM-E) and Hudson Harris (TCT).  Congratulations to 
Miss Harris on her outstanding SHOW YOUR STEM contest entry!

Original Photograph

Corrected Photograph
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2021 CFC QS Awareness Event:
Safety Awareness Children's Art Contest

— Monthly Top Picks —

January
Indoor Playtime Safety by Daisy

February
Fire Safety by Hope

March
Fall Prevention Safety by Paige

April
OutsidePlaytime Safety by Lucy

May
Warfighter Safety by Max

June
Rocket Safety by Sergi



9

July
Rocket Safety by Santiago

August
Medicine Safety by Rex

September
Crosswalk Safety by Riley

Art Entries — "Safety in the Eyes of a Child"

October
Halloween Outdoor Safety by Addie

November
Tobacco Prevention and Health Safety by Penny

December
Holiday 

Pet Safety 
by Riley
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2021 CFC QS Awareness Event:
Safety Awareness Children's Art Contest

— Monthly Alternates —

January
Sharp Object

Safety by Orson

February
Weather Safety

by Michael

April
Sports Safety

by Riley

March
Medicine Safety

by Paisley

May
Boating Safety

by Daisy

June
Rocket Safety

by Yerelsy

July
Fireworks Safety

by Stella

August
Tool Safety

by Brice
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Art Entries — "Safety in the Eyes of a Child"

September
Rocket Safety

by Yovi

October
Halloween Safety

by Lucy

November
Personal and
Social Media

Safety by
Blake

December
Holiday Safety

by Paige

— Winners by Category —

Committee Choice Award
Holiday Pet Safety by Riley

Most Creative Award
Boating Safety by Daisy

Safety Message Impact Award
Rocket Safety by Emelyn
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Sarah E. Goode (1850s–1905)

Goode was one of the first 
African-American women 
to receive a patent from the 
United States government. 
Her invention was a piece of 
multi-use furniture that could 
be used as a bed, cabinet, and 
a desk.

Goode was born in Ohio in the 
1850s. She lived in Chicago with 
her husband. Many of the apartments in Chicago were small 
and often housed many family members. Her invention, the  
 “Cabinet Bed,” was designed to help apartment dwellers better 
utilize their small space.

More info: https://www.lib.uchicago.edu/about/news/ 
women-who-made-legal-history-sarah-e-goode/

Lonnie G. Johnson (1949– )

He was an engineer for NASA 
earned multiple awards from 
NASA for his spacecraft control 
systems, but Johnson may be 
most famous for inventing the 
Super Soaker!

Johnson was born in Mobile, 
AL and he attended college 
at Tuskegee University. After 
completing his master's degree, 
he joined the U.S. Air Force.

Johnson began working as an engineer for NASA's Jet Propulsion 
Laboratory in 1979. During his time at NASA, Johnson worked 
on the Galileo mission to Jupiter, the Mars Observer project, 
and the Cassini mission to Saturn. But Johnson is possibly 
best known for inventing the Super Soaker water gun. The 
inspiration hit him while he was working on an eco-friendly 
heat pump. "I accidentally shot a stream of water across a 
bathroom where I was doing the experiment and thought to 
myself, 'This would make a great gun'," Johnson said. The Super 
Soaker's success allowed him to work for himself and fund his 
own research in green technology. Johnson holds more than 
100 patents.

More info: https://teacher.scholastic.com/activities/bhistory/
inventors/johnson.htm

Madame C.J. Walker  
(1867–1919)

Walker made a fortune on her 
specialized beauty product line 
for African American women. 
She was born Sarah Breedlove 
on a cotton plantation near 
Delta, LA. Her parents were 
former slaves.

During the 1890s, Walker suffered hair loss. This was a common 
problem at the time. Because indoor plumbing was less 
common, people washed their hair infrequently. This left their 
scalps vulnerable to bacteria and lice. Walker experimented 
with homemade treatments and eventually created a formula 
that she called "Madame C.J. Walker's Wonderful Hair Grower." 
After changing her name to the more recognizable "Madame 
C.J. Walker," she traveled around the country promoting her hair 
care tips and products to African American women. Her knack 
for self-promotion made her one of the most famous African 
Americans of her time and a very successful businesswoman 
who owned multiple homes. She is one of America's first self-
made female millionaires.

As her wealth grew, Walker donated generously to African 
American causes. She also took pride in employing thousands of 

"hair culturists," female customers who helped sell her products.

More info: https://teacher.scholastic.com/activities/bhistory/
inventors/walker.htm

Mark Dean (1957– )

Dean co-invented the personal 
computer, dramatically changing 
the way people work.

Dean was born in Jefferson City, 
TN. As a child, he loved building 
things and did well at school. He 
graduated at the top of his class 
from the University of Tennessee.

Dean was one of the original inventors of the IBM personal 
computer and the color PC monitor. He is also responsible for 
creating the technology that allows devices, such as keyboards, 
mice, and printers, to be plugged into a computer and 
communicate with each other. 

More info: https://teacher.scholastic.com/activities/bhistory/
inventors/dean.htm

MDA STEM Outreach Celebrates Black History Month 2022 
by Spotlighting Famous African American Inventors
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Dr. Patricia Bath (1942– )

Bath's laser tool has helped 
restore or improve vision in 
patients worldwide.

Born in Harlem, NY, Bath 
developed an interest in science 
early in her life. She attended 
medical school at Howard 
University and completed a 
fellowship in ophthalmology at 
Columbia University.

Bath invented the surgical tool that made her famous: the 
Laserphaco Probe. The tool was used during eye surgery to 
correct cataracts, an eye condition that usually affects older 
people and causes cloudy vision and can lead to blindness, 
usually affecting older people. 

Did You Know?  Bath claims many "firsts": She was the first 
African American to complete a residency in ophthalmology; 
the first woman to chair an ophthalmology residency program 
in the United States; and the first African American female 
doctor to secure a medical patent. She also co-founded the 
American Institute for the Prevention of Blindness.

More info: https://teacher.scholastic.com/activities/bhistory/
inventors/bath.htm

James E. West (1931– )

Chances are that you use West's 
microphone every day.

West was born in Farmville, VA. 
He enjoyed learning how things 
worked when he was young. West 
became especially interested in 
electricity after he was accidentally 
shocked when tinkering with an 
old radio. He studied physics at 
Temple University and interned at 
Bell Labs during his summers.

He and fellow scientist at Bell Labs, Gerhard M. Sessler, 
developed an inexpensive, compact, and highly sensitive 
microphone. Today, 90 percent of microphones use their 
technology, including those in cell phones, laptops, baby 
monitors, and hearing aids.

More info: https://teacher.scholastic.com/activities/bhistory/
inventors/west.htm

Jan Ernst Matzeliger(1852–1889)

Jan Ernst Matzeliger's machine 
brought shoes to the masses. He 
was born in Dutch Guiana, the 
South American country now called 
Suriname. He worked in machine 
shops as a child. In the 1870s, he 
immigrated to the United States and 
eventually settled in Lynn, MA, where 
he found work at a shoe factory.

In 1883, Matzeliger successfully invented what many before 
him had attempted: an automated shoemaking machine that 
quickly attached the top of the shoe to the sole. This process 
is called "lasting". Matzeliger's machine could produce more 
than 10 times what human hands could create in a day. This 
invention revolutionized the shoemaking industry and made 
shoes affordable to the average person.

Matzeliger's first shoemaking machine model was made out of 
cigar boxes, elastic, and wire.

More info: https://teacher.scholastic.com/activities/bhistory/
inventors/matzeliger.htm

Dr. Charles Richard Drew(1904–1950)

Drew pioneered America's first 
large-scale blood bank during 
World War II. He was born in 
Washington, D.C. 

As a child, he was an athlete and 
top student. He graduated from 
Amherst College before studying 
medicine at McGill University  
in Canada.

In the late 1930s, Drew invented a way to process and preserve 
blood plasma, allowing it to be stored and shipped for blood 
transfusions. Until then, blood was perishable and not fit for 
use after about a week. Drew's invention vastly improved the 
efficiency of blood banks.Drew's work took on new urgency 
during World War II. In 1941, he was named medical director 
of the American Red Cross National Blood Donor Service. He 
recruited and organized the collection of thousands of pints 
of blood donations for American troops. It was the first mass 
blood-collection program of its kind.

More info: https://teacher.scholastic.com/activities/bhistory/
inventors/drew.htm
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STEM Hands-On Activity: What is Engineering?
Engineering is working with others to solve problems and 
improve our world. An engineer imagines creative and 
useful solutions to problems and works with others to 
design, build, and improve things we use every day.

The engineering design process 
can be used to solve many 
types of problems. Engineers 
are changing the world by 
creating new and better ways 
to make life easier!

Challenge

Create an invention of your own! To help you get started, try 
designing a piece of furniture that has multiple uses, like Sarah 
E. Goode’s Cabinet Bed.  Maybe a bookshelf that convert to a 
table or a desk that converts to a couch?

Suggested Materials

Cardboard, string, craft sticks, masking tape, straws, 
construction paper, rubber bands, paperclips, binder clips, 
and/or brass brads, Scissors, Ruler, Single-hole punch.

Above: Fred McKinley Jones, a prolific inventor, revolutionized 
the transportation of food and changed the way we eat.

Engineers

• Are creative.
• Work in teams.
• Change the world!

Ask: 
Identify 

the need

Improve: 
Modify and 
retest the 

device

Imagine: 
Develop 
possible 
solutions

Create: 
Build and 
test the 
device

Plan: 
Draw a 

possible 
solution

The
Engineering

Design
Process

Please send photos of your invention to STEM@mda.mil with your name(s), a brief description of the item, and your 
affiliation with MDA (if any) for possible inclusion in our outreach! 
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A) Divide 30 by ½ and add 10. What’s the answer?

B) A clerk at the butcher shop is six feet tall and  
wears size 10 shoes. What does he weigh?

C) A farmer has 19 sheep on his land. One day, a big 
storm hits and all but seven run away. How many 
sheep does the farmer have left?

D) Your sock drawer only contains 18 white socks 
and 18 blue socks. How many times do you need 
to reach inside the drawer and take out a sock to 
guarantee a matching pair?

Math Brain Teasers 

Solutions on back page.

E) You planted sunflower seeds in your back garden. 
Every day, the number of flowers doubles. If it 
takes 52 days for the flowers to fill the garden, 
how many days would it take for them to fill half 
the garden?

F) Using only addition, how can you use eight eights 
to get the number 1,000?

G) When Ashley was 15, her mother was 37. Now,  
her mother is twice her age. How old is Ashley?

Engineering
Design Process

Ask: Identify the Need

Imagine: Develop possible solutions

Plan: Draw a possible solution

Create: Build and test the device

Improve: Modify and retest the device

Description

What is the goal?
What are the constraints?

What are some different ways of 
approaching this problem? This is a 
great time to be creative!

Which brainstormed ideas are 
possible given the provided time and 
materials? How can a picture help 
others understand your design?

What materials do you need? Build a 
model of the design to test.

To test your first design, you could 
create a model: a model is a smaller 
copy of an object that allows you to 
test the function of a design before 
building the real thing. The model 
can be made of simple materials like 
cardboard, tape, and rubber bands. 

Does the design work?

One you have a model, you can make 
improvements to your design until it 
works the best it can.

Does this design satisfy the goal? 
How can this design be improved?

Example

Goal/need: Sarah E. Goode needed a 
desk, a cabinet, and a bed.

Constraints: The apartment was 
small and the items would not all fit 
individually.

Since the items would not fit in the 
apartment as separate items, she 
imagined they could be combined 
into a single piece of furniture that 
served all three purposes.

Sarah E. Goode likely tried many 
different ideas on how to creat her 
invention before she found the 
design that worked best.

Did you know?
Engineers NEVER get a design 
perfectly right on the first try.  
There are always ways to improve  
the first ideas.

The engineers at NASA spent 7 years 
comning up with ideas for the Mars 
rovers!

When Sarah E. Goode finally had the 
best design she could make, she sent 
her plans to the US Patent Office, so 
she could get credit for her invention.

STEM Hands-On Activity (continued)
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A) It's 70. You’re dividing 30 by ½, not by two. 
Thirty divided by ½ is the same thing as 
multiplying it by two, which is 60. Plus 10 
makes 70!

B) Meat. He works at the butcher shop, so he 
weighs meat for a living.

C) Seven. The riddle says all but seven run away, 
meaning there are seven left who didn’t.

D) Three times. On the third time, you’ll get 
either a white or a blue sock to match with 
one of the other two you’ve already grabbed.

E) It would take 51 days. If the number of 
flowers doubles every day, half the garden 
would be full the day before, on the 51st day.

F) 888 +88 +8 +8 +8

G) Ashley is 22. Her mother is 22 years older, 
so when Ashley is 22, she’s now half her 
mother’s age.

Math Brain Teaser Answers Notable STEM
Competitions in 2022

• Rube Goldberg Challenge (Video Submissions)
– Through March
– https://www.rubegoldberg.com/  

• Engineers Week: Winter/Spring NASA Spotlight
  Design Challenge

– Through March 25
– https://nasaeclips.arc.nasa.gov/resources/

sdchallenge  

• 3M Young Scientist Challenge
– Through April 26
– https://www.youngscientistlab.com/challenge  

Annual STEM Days
• Pi Day 

– March 14 

• Robotics Week 
– April 2-10

From The American Presidency Project:

“The creators of our Republic, 
themselves the inventors of a new 
form of government, recognized 
the important role which inventors  
would play in achieving national 
progress and, accordingly, gave 
the Congress the Constitutional 

authority to grant inventors, for limited times, 
the exclusive rights to their discoveries. In 1790,  
Congress did that by establishing the United States 
Patent System and granting Samuel Hopkins the 
first patent.

“History is filled with evidence of the success of 
this system. The names of Whitney, McCormick,  
Morse, Bell, and Edison and the cotton gin, 
the reaper, the telegraph and telephone, the 
light bulb, the airplane, transistor, television,  
are familiar examples of American inventiveness.”

Proclamation 4187
National Inventors' Day 1973

• Earth Day 
– April 22

• International Day of Light 
– May 16

WORKFORCE CHALLENGE: 
Introduce a Girl to Engineering!

February 24th is "Introduce a Girl to Engineering Day" 
and MDA STEM Outreach is challenging the workforce 
to help girls develop an interest in engineering!

Photos of your efforts may be submitted to MDA 
STEM Outreach at STEM@mda.mil for consideration 
to be displayed on the MDA STEM Outreach Portal 
Page and inclusion in our Spring Newsletter.


