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THE STEM CENTER FOR  
EDUCATION AND OUTREACH 

 

Thanks to the support provided by generous donors, the U.S. Naval Academy’s STEM Center for Education 

and Outreach continues to make an impact in both local and national communities. Ongoing and substantial 

funding creates a world of  possibility for students and educators, as STEM outreach programs have a  

lasting and transformational impact on our youth, including those from underserved and underrepresented 

populations. During the 2019-2020 academic year, the STEM Center utilized these contributions to develop 

future leaders with the confidence, creativity, problem-solving skills and technological proficiency to address 

challenges in a constantly evolving world. 

 

YEAR IN REVIEW: 

The Midshipmen STEM Outreach Cadre of  65 midshipmen were recognized by the Under Secretary of  •

Defense as the DoD STEM Advocate of  the FY2019 Second Quarter for exemplary support of  the DoD 

mission for inspiring the next generation of  scientists and engineers through their local and national 

outreach. Midshipmen and STEM Center Director Professor Angela Moran met and briefed Dr. Milan 

Nikolich, Director, Defense Research and Engineering for Research and Technology in November 2019. 

 

In July 2020, 900 rising 9th-11th graders were invited to attend Summer STEM Virtual Design •

Competition camps created as an alternative to the traditional Summer STEM Program. Design 

challenges included cyber science, aerospace engineering and computer programming competitions. 

 

More than 250 female students participated in Fall 2019 and Winter 2020 Girls Only STEM Days, •

including the STEM Center’s second High School Girls Only Day. An alternative Spring 2020 Girls Only 

Virtual STEM Day was provided in lieu of  the on-site spring event and recorded more than 11,500 views 

on social media. 

 

The STEM Center held 36 in-person events through mid-March in locations all over the country from •

Bronx, NY, to Bremerton, WA. 

 

More than 740 teachers and informal educators attended STEM Educator Workshops, reaching •

thousands of  students through secondary impact.  

Midshipmen receiving the DoD STEM Advocate of the Quarter Award in 2019



 

SUMMER STEM PROGRAM 
The USNA STEM Center develops midshipmen as STEM leaders and reaches into the community to sustain 

and foster the STEM pipeline. In collaboration with the Office of  Admissions, the STEM Center implements 

the academic program portion of  the residential Summer STEM Program. The annual program holds  

three one-week sessions at the Naval Academy and encourages rising 9th-11th grade students to pursue 

educations and careers in science, technology, engineering and mathematics while introducing them to the 

Naval Academy. The program has grown to include about 7,000 student alumni, many of  whom go on to 

continue their education at USNA or pursue STEM majors. With the Summer STEM Program now in its 12th 

year, 444 past participants have been inducted as USNA midshipmen, preferentially choosing majors in the 

Engineering and Weapons Division.  

 

Typically, the Summer STEM Program invites about 850 students in June from all 50 states and several 

countries. As many as 21 different academic modules are offered, led by USNA STEM faculty, staff  and 

midshipmen. The modules provide campers with exposure to world class laboratories, authentic learning 

experiences, hands-on interactions and real-world applications. Subjects include robotics, bioterrorism, 

applied mathematics, chemistry, aviation and aerospace, mechanical engineering, electrical engineering, 

computer programming, cybersecurity, operations research, oceanography and aquaculture engineering.  

For 2020, an online alternative was offered for expected attendees which featured a faculty-created, Yard- 

wide STEM scavenger hunt, a cyber encounter, an engineering design competition and a computer 

programming challenge with newly graduated ensigns and second lieutenants as virtual mentors.  
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GIRLS ONLY STEM DAYS 

The STEM Center hosts events specifically for girls each year, aiming to encourage young women to pursue 

interests in science, technology, engineering and mathematics. In 2019-2020, more than 250 middle and 

high school girls attended the STEM Center’s Girls Only STEM Days, held onsite at USNA. Coming from 

schools in Maryland, Virginia, New York, New Jersey, Massachusetts, Pennsylvania and Delaware, students 

participated in full days of  interactive lectures, workshops and experiments, designed by faculty and 

delivered by midshipmen near-peer mentors. This gave them the opportunity to explore STEM topics and 

realize their own potential to thrive in a rapidly growing field that is in desperate need of  female scientists 

and engineers. 

 

The Fall 2019 Girls Only STEM Day on 19 October 2019 hosted •

198 students from 71 schools. Seventeen USNA STEM faculty 

and staff, along with more than 50 midshipmen, engaged the 

girls in a day of  hands-on modules focused on ways the 

scientists and engineers “Make It Better” as listed to the right. 
 

The STEM Center hosted its second High School Girls Only Stem •

Day for 51 students from 31 schools on 27 February 2020. Girls 

rotated through hands-on space technology, fluids and flight and 

aerodynamics activities, participated in a planetarium show and 

attended the Academy’s Astronaut Convocation. Twelve faculty 

and 23 midshipmen hosted the girls, attending from Maryland, 

West Virginia, Virginia, Pennsylvania, New York, New Jersey, New 

Hampshire and Delaware.  
 

The STEM Center provided a virtual alternative to the scheduled 21 March Middle School Girls Only •

STEM Day with a video and activities posted to Facebook and the center website. The post included 

additional faculty, career paths, activity demos and complementary activity sheets shared with a reach  

of  more than 30,000 including 11,500+ views on Facebook. 

MAKE IT BETTER 

FALL 2019  
MOTION MAVENS: Robotics  

UNDER THE RADAR: Cyber 

FLY FASTER: Fluids and Flight  

MAKE IT GREENER: Biofuels  

MAKE IT BRIGHTER: Strategy and Logic 

MOTION MARVELS: Robotics II 

WEATHER IT BETTER: Storm Chasing 

MAKE IT HEALTHIER: Navy Medical  

WEAVE YOUR BEST WEBSITE  

BOUNCE HIGHER: Sports Engineering 
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STEM EDUCATOR WORKSHOPS 

 

Throughout the 2019-2020 academic year, the STEM Center held 15 

sessions for more than 700 educators, engaging them in outreach 

events all around the world. These training sessions, led by USNA 

faculty and staff, gave teachers a chance to more fully engage in their 

topics of  study and test ideas in a creative environment. From leading 

Museum Educator training programs to providing workshops for 

teachers of  military students stationed overseas, the STEM Center’s 

educational influence is far reaching and impacts not just the individual  

participants of  the programs, but their colleagues and students as well. 

 

The STEM Center’s annual SET Sail Fall and SET Sail Spring  

programs reached a combined 262 educators from schools in 

Maryland, Virginia, Washington, DC and surrounding states. 

 

In September 2019, SET Sail Fall hosted 115 educators from 90 schools for “Make It Real.” USNA  •

STEM Faculty, along with 30 midshipmen, presented on multidisciplinary topics including engineering 

applications and design, applied physics and hydraulics, data science and machine learning, coding, 

optics and photography, fluids and flight. Educators also participated in a space technology fair and saw 

a planetarium presentation. 
 

In February 2020, 130 educators from 94 schools attended the SET Sail Spring session “21st Century •

Skillsets.” The purpose of  the session was to show teachers how to incorporate the use of  hands-on 

learning across subject areas and grade levels. The modules, led by eight STEM faculty and staff  

members and 29 midshipmen, included coding and programming, measurement and experimentation 

and applied engineering design.  

“I have so many great  
ideas to take back to my  

students and my colleagues. 
I think ALL educators  

should have an enriching  
experience such as this!” 

— Spring 2020 educator attendee
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SET Sail also holds annual weeklong summer 

educator programs onsite at the Naval Academy. 

Educators stay nearby at St. Johns College and 

attend workshops on science and engineering 

topics, delving into hands-on strategies and Navy 

relevant applications. In Summer 2020, the two 

week-long residential programs were replaced with 

virtual alternatives, but with each activity done via 

live interactions. Teachers from across the country 

as well as DoDEA schools overseas participated in 

remote, but very much hands-on training in project-

based learning and engineering design woven into 

traditional classroom subjects and applied topics. 

An online repository of  modules and video activities 

has been created to support all 2,300 teachers in 

the Center’s STEM educator community. 

 

SET SAIL PROGRAMS 

CYBER: 

Cyber cipher strip, keyword cipher, additive cipher 

SIMPLE MACHINES DESIGN:  

Pulleys, move the goat 

PHYSICS/OPTICS:  

Waves, diffraction, polarization, refraction, 

reflection 

CHEMISTRY:  

Floating pepper, boat races, bending water, lather 

prints  

MATHEMATICS AND LOGIC:  

Conic sections, inverse problems, truth tables 

ELECTRICITY: 

Simple circuits, conductivity meter  

MATERIALS ENGINEERING:  

Balloon harpoon, density, strain hardening, bend 

over backwards 

MECHANICS/PHYSICS:  

Spinning top, gears, flinkers, acoustics, squealing 

balloons, palm pipes  

BIOENGINEERING:  

Button spinner, balloon lung, ink detective, biofuels 

AEROSPACE (FLUIDS/FLIGHT): 

Paper trail, whirligig, straw rocket 

ENERGY:  

Hydraulics actuators, motors, turbine 

ENVIRONMENT:  

Anemometer, power of wind, ocean cleanup  

INDUSTRIAL ENG AND MODS:  

Spatial reasoning and optimization 

DESIGN II:  

Parachute
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SUMMER HEROES YOUTH PROGRAM (SHYP) 

 

Each summer, the STEM Center presents its annual Summer Heroes Youth Program (SHYP), reaching 

hundreds of  middle school students from public and charter schools in Baltimore City, MD, Washington, DC 

and Prince George’s County, MD. Participants learn about STEM careers and focus on how scientists and 

engineers use their knowledge and technical skills to improve society and tackle global problems. Students 

work in teams to complete challenges in science and engineering and participate in sessions on a variety of  

subjects including robotics, engineering design, applied mathematics, chemistry, mechanics, physics and 

bioengineering. The aim of  the program is to promote positive attributes of  leadership, self-esteem, 

confidence and team-building through exposure to STEM topics. 

 

In Summer 2020, six dedicated teachers from past programs were selected as USNA STEM Educator Fellows  

and identified student participants for remote sessions in July with STEM faculty and TAD Ensigns. 

 

 

THANK YOU   
Thank you again for your ongoing support of  our STEM programs! Your generous donations and 

acknowledgment of  the tremendously positive impact these programs have on our nation’s students  

and educators will allow us to continue to produce technical leaders. 


